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P  E  E  F  A  C  E  . 


The  genius  of  modern  medical  literatm-e  is  clearly  in  the  direction 
of  division  of  labor  and  associated  effort.  The  marked  favor  with  which 
the  numerous  "  Systems  "  and  "  Cyclopsedias  "  which  have  appeared  in 
recent  years  have  been  received  by  the  profession  would  seem  to  show 
that  the  composite  treatise  represents  the  ideal  method  of  bookmaking. 
In  fact,  co-operatiwn  is  the  essential  condition  of  thoroughness  and  com- 
pleteness in  a  work  covering  a  wide  range  of  subjects. 

The  field  of  research  in  every  department  of  medicine  has  grown  so 
large  that  it  is  hardly  possible  for  any  one  individual  to  carefully  sift 
from  the  mass  of  new  material  accumulated  by  the  great  body  of  workers 
the  facts  and  opinions  which  represent  a  distinct  advance  in  our  knowl- 
edge, and  have  a  definite  and  permanent  value. 

Especially  is  this  true  of  the  three  associated  departments  of  general 
medicine  and  surgery  embraced  in  this  System.  The  evolutionary  re- 
quirements of  these  specialties  demand  a  new  and  standard  work  which 
shall  embody  the  numerous  and  important  additions  made  to  our  knowl- 
edge of  the  subjects  they  embrace,  and  at  the  same  time  be  sufficiently 
comprehensive  to  serve  as  a  compendium  of  reference. 

The  editor  has  sought  to  attain  this  object  by  enlisting  the  co-opera- 
tion of  distinguished  specialists,  each  of  whom  has  been  selected  for  his 
special  fitness  to  write  on  the  subject  assigned,  and  which  has  been,  as  far 
as  practicable,  the  subject  of  his  choice.  Especial  effort  was  made,  by 
clearly  defining  the  ground  each  article  was  to  cover,  to  avoid  overlap- 
ping of  subjects  and  useless  repetition,  and  at  the  same  time  secure  an 
organic  unison  of  tlie  completed  work,  thus  making  it,  as  nearly  as  pos- 
sible, as  coherent  and  connected  as  if  written  by  one  individual. 

It  was  impressed  upon  each  contributor  that,  while  his  article  was  to 
be  written  from  his  own  independent  standpoint,  the  work  was  designed 
to  be,  first  of  all,  thoroughly  practical,  and  adapted  to  the  wants  of  the 
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general  practitioner  as  well  as  the  specialist.  With  this  object  in  view  it 
was  recommended  that  the  subjects  of  diagnosis  and  treatment  should  be 
presented  fully  and  in  a  clear  and  f)ractical  light. 

The  authors  are  responsible  for  the  views  expressed  in  their  respect- 
ive articles,  and  to  them  is  due  the  credit  for  whatever  value  the  work 
may  possess. 

The  editor  assumes  the  responsibility  of  the  general  plan  and  arrange- 
ment of  the  work  and  the  articles  bearing  his  name. 

In  Volume  I  it  will  be  observed  that  new  material  not  ordinarily 
found  in  text-books  on  genito-urinary  diseases,  but  of  great  practical 
interest  and  value,  has  been  introduced  ;  such  as  the  chapters  on  Func- 
tional Disorders  of  Micturition  and  their  Relation  to  Various  Morbid 
States,  the  Diagnostic  Significance  of  Pathological  Modifications  of  the 
Urine,  Urine-analysis,  Uro-genital  Tuberculosis,  etc.  In  addition,  the 
complete  monographs  on  Endoscopy  and  Cystoscopy  contain  elaborate 
and  exhaustive  presentations  of  the  latest  knowledge  respecting  these 
valuable  aids  to  diagnosis  and  treatment. 

The  idea  of  grouping  Genito-urinary  Diseases,  Syphilis,  and  Skin 
Diseases  as  proper  subjects  of  associated  study  had  its  origin  in  this 
country,  and  it  seems  eminently  fitting  that  the  fruitful  results  of  this 
idea  should  be  presented  by  American  writers. 

It  was  found  necessary,  in  order  to  compress  the  volume  within  rea- 
sonable limits,  to  omit  the  extensive  and  very  complete  bibliographies 
which  accompanied  many  of  the  articles. 

It  is  due  to  the  publishers  to  state  that  tliey  have  shown  a  commenda- 
ble liberality  in  having  executed  in  the  best  and  most  artistic  manner 
the  numerous  illustrations  which  form  an  attractive  feature  of  the  work, 
and  serve  so  valuable  a  purpose  in  the  elucidation  of  the  text. 

New  York,  December,  1892. 
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ANATOMY  AND   PHYSIOLOGY 
OF  THE   GENITO-UKINAEY   OEGANS. 

By  GEORGE   WOOLSEY,  M.  D. 

Although  a  correct  knowledge  of  the  anatomy  of  the  genito-urinary 
organs  is  essential  for  accurate  diagnosis  and  intelligent  treatment  of 
these  parts,  it  has  seemed  best  to  the  writer  to  confine  the  description  in 
the  following  pages  mainly  to  those  points  in  the  anatomy  of  the  genito- 
urinary organs  which  may  have  some  practical  application  in  the  suc- 
ceeding chapters  ;  consequently,  it  may  be  noticed  that  many  minute  de- 
tails have  been  intentionally  omitted. 

I.    THE    KIDNEYS. 

The  KIDNEYS  are  situated  deeply,  one  in  either  lumbar  region,  behind 
or  outside  of  the  peritonaeum. 

Form. — The  form  of  the  kidneys  is  that  of  an  oval,  flattened  from  before 
backward,  thus  presenting  flattened  convex  anterior  and  posterior  sur- 
faces, a  convex  outer  border  and  a  shorter  concave  inner  border,  deeply 
notched  in  the  middle  by  the  hilum,  thus  giving  the  kidney  its  peculiar 
shape  like  a  bean,  and  known  as  reniform.  The  hilum  is  placed  at  the 
posterior  part  of  the  middle  of  the  anterior  edge,  and  therefore  the  pelvis 
is  best  reached  along  the  posterior  surface.  The  upper  and  lower  ends 
are  convex  and  broader  than  the  middle,  and  the  upper  end  is  broader 
than  the  lower.  The  left  kidney  is  longer  and  also  narrower  than  the 
right. 

Color. — The  color  of  the  kidneys  is  a  brownish  red,  with  deeper  pur- 
plish shading  in  the  medulla. 

Size. — The  average  kidney  measures  four  and  a  half  inches  long,  two 
and  a  half  inches  broad,  by  one  and  a  quarter  to  one  and  a  half 
inch  thick.  The  average  weight  is  about  four  and  a  half  ounces  in  the 
male,  and  somewhat  less  in  the  female.  The  figures  as  to  size  and  weight 
are  subject  to  rather  wide  variations  between  two  healthy  subjects,  or 
between  the  two  kidneys  of  the  same  subject. 

Surfaces. — The  anterior  surface  is  convex  and  flattened,  and  looks  for- 
ward, outward,  and  slightly  upward,  owing  to  the  fact  that  the  upper 
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ends  are  nearer  together.  The  'posterior  surface  looks  in  the  opposite 
direction,  and  is  somewhat  more  flattened  by  the  muscular  mass  on  which 
it  lies.  The  long  convex  outer  horder  looks  outward,  backward,  and 
slightly  upward  ;  the  shorter  concave  inner  border  looks  in  the  opposite 


Fig.  1.— Frontal  section  through  the  kidney,  pelvis,  and  calyces.     A,  branch  of  the  renal  artery; 
•;  C,  calyx-  1,  cortex;  2',  medulla;  2",  boundary  zone;  4,  fat  of  sinus  of  kidney;  5, 


U,  ureter ; 
arterial  branches. 


direction.  The  anterior  border  of  the  left  kidney  looks  slightly  more 
forward  than  that  of  the  right. 

The  thicker,  wider,  rounded  upper  ends  lie  nearer  one  another,  as  has 
been  mentioned,  than  the  lower  by  the  space  of  a  quarter  to  half  an  inch  ; 
the  upper  ends  also  lie  slightly  more  posteriorly. 

Position. — The  normal  kidneys  can  not  be  distinctly  felt,  but  are  most 
accessible  at  the  outer  edge  of  the  erector  spinse  muscle  below  the  last  rib. 

As  to  bony  points,  the  kidney  corresponds  to  the  last  dorsal  and  upper 
two  and  a  half  lumbar  vertebrae.  The  tipper  end  lies  between  the 
eleventh  and  twelfth  ril)s,  or  between  the  eleventh  and  twelfth  dorsal  ver- 
tebrae, and  corresponds  to  tlie  lower  part  of  the  tip  of  the  spine  of  the 
eleventh  dorsal  vertebra. 
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The  lower  end  is  nearly  opposite  tlie  lower  part  of  the  spine  of  the 
third  lumbar  vertebra  and  the  middle  of  the  third  lumbar  vertebra,  or  a 
vertebra  higher  than  the  crest  of  the  ilium,  above  which,  or  the  umbilicus 
the  left  kidney  lies  about  two  inches,  the  right  kidney  about  one  and  a 
half  to  one  and  a  quarter  inch. 

The  hilum  lies  two  inches  from  the  middle  line  and  between  the  first 
and  second  lumbar  spines.  The  inner  border  lies  nearly  parallel  to  and 
about  one  inch  from  the  spines  of  the  lower  two  dorsal  and  upper  three 
lumbar  vertebrae.  This  border  inclines  slightly  outward  as  it  passes 
downward. 

The  outer  border  is  two  to  two  and  a  half  inches  external  to  the  line 
of  the  inner  border. 

The  upper  end  of  the  right  kidney  is  lower  than  that  of  the  left,  owing 
to  the  position  of  the  liver  on  the  right  side,  but  the  lower  end  of  the  left 


Fig.  2.— Eelations  of  viscera  Canterior  view).  1,  right  kidney  ;  5,  left  kidney  ;  2  and  3_,  suprarenal 
capsules;  4,  pancreas;  6  and  9,  ascending  and  descending  colon;  7,  duodenum;  8,  its  junction 
with,  the  jejunum.     (Quain.'i 


kidney  may  reach  as  low  as  its  fellow,  owing  to  its  greater  length  ;  the 
right,  however,  is  usually  lower. 

The  position  of  the  kidneys  under  the  liver  and  spleen  makes  enlarge- 
ment of  those  organs  cause  displacement  downward  of  the  kidneys. 
Thus  the  hilum  may  be  so  lowered  as  to  be  opposite  the  fourth  lumbar 
vertebra. 

A  pleuritic  exudate  may  cause  a  similar  displacement. 

In  the  upright  position  the  kidneys  descend  to  a  distinctly  lower 
position  than  they  occupy  in  the  reclining  position,  and  they  descend  still 
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lower  on  deep  inspiration.  These  changes  affect  the  right  kidney  rather 
more  than  the  left.  As  the  last  rib  is  rudimentary,  or  is  more  like  a 
transverse  process,  so  as  not  to  reach  the  border  of  the  erector  spinse,  in  a 
considerable  number  of  cases,  it  is  always  well  to  count  the  ribs  before 
operating,  in  order  to  determine  the  position  of  the  kidney. 

The  kidneys  are  separated  from  the  vertebrae,  on  either  side  of  which 
they  lie,  by  the  muscles  in  relation  to  them. 

They  lie  almost  equally  on  the  diaphragm  and  the  quadratus  lumbo- 
rum,  the  latter  covered  by  the  anterior  layer  of  lumbar  fascia  ;  and,  to  a 
less  extent,  on  the  psoas  magnus,  which  lies  more  especially  in  relation  to 
the  inner  border  of  the  kidney.  It  slightly  overlaps  the  quadratus  lumbo- 
rum  laterally,  and  here  comes  in  contact  with  the  posterior  fascia  of  the 
transversalis  muscle.  The  outer  border  of  the  quadratus  corresponds  to 
the  middle  of  the  crest  of  the  ilium,  at  its  attachment  to  that  bone ;  but, 
as  the  muscle  passes  obliquely  upward  and  inward  at  a  point  midway 
between  the  last  rib  and  the  iliac  crest,  the  outer  border  of  the  muscle 
lies  about  an  inch  posterior  or  internal  to  a  line  drawn  vertically  up 
from  this  point  of  its  attachment.  On  the  surface  of  the  body  an- 
teriorly^ if  a  hne  be  drawn  vertically  up  from  the  middle  of  Poupart's 
ligament,  one  third  of  the  kidney  lies  to  the  outer  side  of  this  line,  the 
remaining  two  thirds  to  the  inner  or  median  side ;  and  we  have  already 
seen  that  they  do  not  quite  reach,  inferiorly,  a  horizontal  line  drawn 
through  the  umbilicus.  Posteriorly  its  position,  as  indicated  above,  is 
one  inch  from  the  spines  of  the  vertebrae,  and  between  the  spines  of  the 
eleventh  dorsal  and  third  lumbar  vertebrae. 

The  position  of  the  kidneys  between  the  crest  of  the  ilium  and  the 
lower  ribs  is  such,  that  when  the  body  is  bent  forwards  the  kidneys  lie 
where  the  body  is  most  sharply  bent,  and  in  this  position  they  may  some- 
times be  squeezed  between  the  two  bony  margins. 

Misplacements. — One,  or,  less  often,  both  kidneys  may  be  misplaced, 
the  left  more  often  than  the  right,  and  when  it  is  misplaced  it  is  often 
misshapen.  It  may  be  misplaced  so  as  to  lie  over  the  sacro-iliac  syn- 
chondrosis, the  promontory  of  the  sacrum,  in  the  iliac  fossa  or  in  the 
pelvis. 

Relations. — The  kidney  is  in  immediate  relation  to  areolar  tissue, 
called  tunica  adiposa.,  which  envelops  it,  and  is  found  most  abundantly 
along  the  inner  and  outer  borders,  and  more  abundantly  posteriorly  than 
anteriorly.  As  it  is  largely  owing  to  this  investing  tunica  adiposa  that 
the  kidney  retains  its  position,  its  presence  and  amount  are  matters  of 
practical  importance. 

Thus,  when  this  tissue,  at  one  time  abundant,  is  absorbed,  owing  to 
emaciation,  a  movable  kidney  is  made  possible.  The  amount  of  this  tu- 
nica adiposa  varies  more  or  less  with  the  fatness  or  leanness  of  the  indi- 
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vidual,  and  may  mislead  one  as  to  the  size  of  the  kidney.  It  is  throusrh 
this  tissue  that  perinephritic  abscesses  extend,  and  inflammation  in  it 
may  lead  to  adhesion  with  the  fibrous  capsule  of  the  kidney,  making  it 
hard  to  expose  the  organ. 

The  relation  of  the  kidneys  to  yiscera  varies  more  or  less  on  the  two 
sides  ;  the  relation  to  muscles  is  practically  the  same  on  both  sides.     Aii- 


FiG.  3. — Diagram  showing  relation  of  the  viscera  to  the  parietes  (posterior  view).    S,  stomach : 
L,  liver;  K,  kidney ;  SP,  spleen;  E,  rectum.    (Treves.') 


teriorly  the  right  Jiidney  has  at  its  upper  part  the  right  lobe  of  the  Kyer ; 
lower  down,  and  in  front  of  the  inner  border,  the  second  pai't  of  the  duo- 
denum ;  and  crossing  the  lower  end  obhquely  from  below  upward,  and 
from  without  inward,  is  the  ascending  colon.  The  colon  passes  farther 
upward  in  front  of  its  inner  aspect,  where  we  find  the  commencement  of 
the  transverse  colon. 
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The  left  kidney  has  in  front  of  its  upper  end  the  fundus  of  the  stom- 
ach separated  hj  the  lesser  omentum ;  below  this  comes  the  pancreas, 
and  descending  vertically  along  the  front  of  the  outer  margin  is  the  de- 
scending colon.  The  left  kidney  has  the  spleen  in  contact  with  the  upper 
two  thirds  of  its  outer  border  ;  while  in  many  cases  the  right  kidney  has 
the  head  of  the  pancreas,  embraced  by  the  duodeimm,  in  contact  with  the 
inner  margin,  though  this  relation  is  not  usually  spoken  of.  The  muscles 
directly  behind  the  kidneys  have  already  been  mentioned,  in  defining  the 


Fig.  4. — Situation,  direction,  form,  relations  of  the  kidneys.  1,1,  the  two  kidneys;  2,  2,  fibrous 
capsule;  3,  pelvis;  4,  ureter;  5,  renal  artery;  6,  renal  vein;  7,  suprarenal  capsule;  8,  8,  the 
liver  lifted  up;  9,  gall  bladder;  12,  spleen;  14,  abdominal  aorta;  15,  inferior  vena  cava;  16, 
left  spermatic  artery  and  vein.     (Sappey.) 


position  of  the  organ.  Posterior  to  the  quadratus  lumborum,  and  sepa- 
rated from  it  by  the  middle  layer  of  the  lumbar  fascia,  lies  the  erector 
spin 86  muscle,  forming  the  principal  part  of  the  muscular  mass  on  either 
side  of  the  spine.  The  outer  edge  of  the  erector  spinge  lies  internal  to 
that  of  the  quadratns  lumborum,  so  that  in  operating  through  the  lumbar 
regions  tlie  outer  margin  of  both  muscles  form  important  landmarks. 
Internally  both  kidneys  are  in  relation  to  the  artery,  vein,  and  ureter, 
which  pass  in  or  out  at  the  liilum. 
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Relation  to  PeritonaBum. — The  j^eritoneeum  is  in  relation  only  with  that 
portion  of  the  anterior  surface  of  the  kidney  which  is  not  covered  by 
viscera  free  of  peritonseiim.  In  over  fifty  per  cent  of  cases  the  ascending 
and  descending  colons  have  no  meso-colon,  and  are  in  direct  contact  with 
the  kidney.  Four  fifths  of  the  anterior  surface  of  the  right  kidney  and 
but  two  thirds  of  the  left  are  covered  by  peritonaeum  ;  the  rest  of  the  sur- 
face is  separated  from  peritonaeum  by  the  other  viscera  in  contact.  The 
peritonsBum  is  readily  stripped  from  the  kidney.  The  distance  between 
the  lateral  edge  of  the  quadratus  lumborum  and  the  parietal  peritonaeum 
external  to  the  kidney  is  less  on  the  left  side  by  at  least  one  centimeter. 
The  peritonaeum  helps  to  hold  the  kidneys  in  place,  and  in  cases  of  movable 
kidney  it  is  usually  more  or  less  stretched,  to  allow  the  movement  to  take 
place.  In  the  congenital  variety,  or  "  floating  kidney,"  there  is  a  complete 
peritoneal  covering  and  a  meso-nephron,  the  excursion  of  the  kidney 
being  only  limited  by  the  length  of  its  pedicle. 

Relation  to  Pleura. — That  the  lower  cul-de-sao  of  the  pleura  lies  behind 
the  upper  end  of  the  kidney,  may  be  inferred  from  their  relative  positions  ; 
for  the  lower  limit  of  the  pleura  normally  extends  from  the  lower  end  of 
the  last  dorsal  vertebra  almost  horizontally  outward  to  the  lower  margin  of 
the  eleventh  rib,  and  even  with  a  normally  developed  twelfth  rib  the 
pleura  may  reach  below  its  lower  or  inner  border.  With  a  rudimentary 
twelfth  rib  the  ^^leura  extends  some  distance  below  the  last  or  eleventh  rib, 
as  the  line  of  the  pleura  is  the  same  as  above.  The  lower  end  of  the  dia- 
phragm is  indicated,  as  we  reach  it  by  a  lumbar  incision  from  behind,  by 
the  line  of  the  last  dorsal  nerve.  Besides  this  nerve,  we  find,  crossing  the 
posterior  surface  of  the  kidney  obliquely  from  above  downward  and  out- 
ward, branches  of  the  first  lumbar  artery  and  the  ilio-hypogastric  and  ilio- 
inguinal nerves. 

Structure. — The  fibrous  capsule  of  the  kidney  is  a  firm,  thin,  fibro- 
elastic  membrane,  smooth  externally,  and  on  being  stripped  off  from  the 
kidney,  which  is  easily  done  with  a  healthy  organ,  the  surface  of  the  kid- 
ney and  the  inner  surface  of  the  capsule  appear  quite  smooth,  though  the 
two  are  connected  by  a  delicate  reticulum  of  fibrous  tissue  and  capillary 
vessels,  continuous  with  the  fibrous  framework  of  the  kidney.  In  certain 
diseases  of  the  kidney  accompanied  by  cirrhosis  this  reticulum  is  hypertro- 
phied  and  the  capsule  is  removed  with  difficulty,  leaving  a  rough  surface. 
The  elastic  fibers  in  the  capsule  give  it  the  power  of  adapting  itself  to 
the  size  of  the  organ,  varying  according  to  the  vascular  tension.  Under 
the  capsule  is  a  partial  layer  of  plain  muscle-fibers.  By  splitting  the  kid- 
ney longitudinally  from  its  inner  to  its  outer  border,  the  notch  on  the 
inner  border,  known  as  the  hilum,  is  found  to  lead  into  the  substance 
of  the  organ,  and  there  expand  into  an  inclosed  cavity  known  as  the 
sinus. 
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The  capsule,  closely  investing  the  tissue  of  the  hilum,  here  passes  in 
and  lines  the  sinus  of  the  kidney.  Here  around  the  bases  of  the  papillae  it 
becomes  continuous  with  the  strong  fil)rous  coat  of  the  calyces.  The  solid 
substance  of  the  organ  is  made  up  of  cortical  and  medullary  substance, 
the  latter  composed  of  from  twelve  to  twenty  pyramidal-shaped  segments 
whose  apices  project  into  the  sinus.  They  are  separated  from  one  another 
laterally  by  cortical  substances  dipping  down  between,  and  indicating  the 
development  of  the  kidney  from  as  many  segments  as  there  are  pyra- 
mids. This  segmentation  shows  on  the  surface  in  the  foetal  kidney, 
and  sometimes  persists  as  a  lobulation  through  hfe.  The  cortical  sub- 
stance, besides  passing  between  and  separating  the  pyramids,  and  here 
reaching  the  sinus,  as  the  columnse  Bertini,  forms  a  thin  superficial  shell 
from  one  sixth  to  one  fourth  of  an  inch  thick,  and  lying  immediately 
under  the  capsule. 

The  cortex  is  of  a  lightish  red-brown  color,  soft  in  comparison  to  the 
medulla.     The  latter  is  much  darker  and  purplish,  except  at  the  apices, 


^^ 


Fig.  5.— Horizontal  section  of  body  between  second  and  third  lumbar  vertebra  (surface  of  upper 
section).    //,  right  kidney  ;  /,  left  kidney ;  D,  ureter.     (Annals  of  Surgery.) 

where  the  color  is  lighter,  and  it  is  distinctly  striated  owing  to  the  diverg- 
ing but  nearly  parallel  tubules  and  blood-vessels.  At  the  boundary  be- 
tween cortex  and  medulla  bundles  of  tubules  pass  into  the  cortex,  separated 
from  other  bundles,  by  cortical  substance,  and  giving  the  appearance  of 
rays  radiating  toward  the  surface  and  known  as  the  medullary  rays. 

Excretory  Apparatus. — On  tracing  up  the  ureter,  we  find  that  it  begins 
to  enlarge  opposite  the  lower  end  of  the  kidney,  and  expands  into  a  fun- 
nel-shaped dilatation,  called  the  pelvis,  which  passes  into  the  sinus  through 
the  hilum.  Within  the  sinus  the  pelvis  divides  into  three,  or  sometimes 
two,  primary  branches,  which  subdivide  into  a  number  of  short,  truncated 
pouches  called  calyces.  The  widened  mouths  of  these  calyces  receive  one 
or  more  papillae.     Consequently  there  are  more  papillae  than   calyces,  as 
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one  calyx  may  correspond  to  as  many  as  three  papillse.  The  calyces  are 
too  narrow  to  admit  the  finger  for  exploration.  The  onter  fibrous  coat  of 
these  calyces  is  continuous  around  the  bases  of  the  papillse  with  the  fibrous 
capsule  of  the  kidney  which,  as  we  saw,  passed  in  and  lined  the  sinus. 
The  circular  muscular  fibers  of  the  ureter,  pelvis,  and  calyces,  end  as  a  cir- 
cular muscle  around  the  base  of  the  papillae,  while  the  longitudinal  fibers 
are  lost  near  the  mouth  of  the  calyx.  The  epithelium  of  the  internal  or 
mucous  coat  is  reflected  over  the  summit 
of  the  papillae  where  it  becomes  continu- 
ous with  the  hning  of  the  uriniferous 
tubules. 

The  sinus  of  the  kidney  is  further  oc- 
cupied by  the  renal  artery  and  vein  and 
their  primary  branches,  numerous  lym- 
phatics, and  nerves ;  all  imbedded  in  a 
quantity  of  connective  tissue  and  fat,  the 
fat  separating  and  imbedding  the  other 
structures. 

These  structures,  with  the  pelvis,  form 
the  so-called  pedicle  of  the  kidney,  which 
assists  in  holding  the  kidney  in  position, 
and  which  must  be  ligated  in  the  opera- 
tion of  nephrectomy. 

As  the  various  structures  pass  in  or 
out  at  the  hilum  of  the  kidney  they  bear  the  following  relations  to  one 
another :  From  before  backward,  vein,  artery,  and  pelvis  lie  in  the  order 
named.  From  above  downward,  the  pelvis  has  the  lower  position,  the 
artery  the  upper.  The  vein  is  thus  situated  where  it  is  least  exposed  to 
pressure. 

Minute  Structure. — If  a  papilla  of  a  fresh  kidney  is  squeezed,  a  little 
urine  appears  from  many  fine  orifices  on  the  surface.  These  are  seen,  with 
the  aid  of  a  lens,  near  the  apex  of  the  papilla,  and  are  often  found  in 
large  numbers  at  the  bottom  of  a  foveola,  or  shallow  depression  near 
the  summit ;  or,  more  often,  there  are  a  number  of  small  foveolee  over 
the  surface. 

These  minute  openings  are  the  mouths  of  the  uriniferous  tubules, 
which,  as  we  trace  them  toward  the  cortex,  bifurcate  repeatedly  at  acute 
angles.  The  number  of  tubules  thus  constantly  increases  toward  the 
bases  of  the  pyramids. 

These  tubules,  known  as  collecting  tubes,  pass  up  through  the  boundary 
zone,  between  medulla  and  cortex,  into  the  medullary  rays,  thence  later- 
ally into  the  cortical  substance  as  a  junctional  tubule,  beyond  which  is  the 
second  convoluted  tubule,  and  then  the  irregular  tubide.      The  tubule 


u 

Fig.  6. — Cast  of  the  pelvis  and  calyces. 
«,  ureter ;  ^,  pelvis.     (Henle.) 
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enters  a  medullary  ray  and,  after  passing  down  into  the  medulla,  turns 
in  a  loop,  known  as  ''^Senle's  looped  tubule^''  and  passes  up  again  into 
a  medullary  ray  and  out  into  the  cortex  as  a  spiral  tubule,  which  is 
followed  by  the  jii'st  convoluted  tubule.  This  is  separated  by  a  nar- 
rowed neck  from  a  dilatation,  which  is  mostly  occupied  by  a  vascular, 
convoluted,  capillary  tuft,  known  as  a  Malpighian  tuft.  The  tubules  are 
lined  by  epithelium  varying  in  different  parts  of  the  tubule.  This  lining 
is  continued  in  the  dilatation  as  a  flattened  layer  which  covers  also  the 
surface  of  the  vascular  tuft. 

Blood-vessels. — The  vessels  are  very  large  for  the  size  of  the  kidneys. 
The  renal  artery,  as  large  as  the  brachial,  is  given  off  from  the  aorta  a 
little  below  the  superior  mesenteric  artery,  and  passes  nearly  horizontally 
under  the  vena  cava  on  the  right  side,  to  reach  the  hilum  of  the  kidney, 
before  entering  which  it  divides  into  four  or  five  branches.  These  pass 
in  the  cellular  fatty  tissue  between  the  calyces,  and,  dividing  and  sub- 
dividing, reach  the  cortical  substance  on  the  surface  of  the  sinus  between 
the  pyramids.  In  this  cortical  substance  the  arteries  pass  toward  the 
surface  until  they  reach  the  boundary  zone  between  the  cortex  and  me- 
dulla, where  they  turn  to  the  side  and  form  partial  arches  between  the 
cortex  and  medulla. 

From  this  arch  smaller  branches  pass  between  the  medullary  rays 
toward  the  surface,  and  branches  of  these  again  break  up  into  the  capillary 
tufts  above  mentioned.  Before  joining  the  complete  venous  arches  be- 
tween the  cortex  and  medulla  these  capillaries  form  an  efferent  vein, 
smaller  than  the  afferent  artery,  as  some  of  the  fluid  of  the  blood  trans- 
udes through  the  Malpighian  tuft.  This  efferent  vein  breaks  up  into  a 
capillary  network  surrounding  the  various  tubules. 

The  veins  follow  much  the  same  course  as  the  arteries,  and,  collecting 
into  four  or  five  trunks,  pass  out  of  the  hilum,  soon  uniting  into  one, 
which,  passing  in  front  of  the  aorta  on  the  left  side,  enters  the  inferior 
vena  cava,  receiving  in  its  course  the  spermatic  vein. 

Nerves. — Both  cerebro-spinal  and  sympathetic  filaments  enter  the 
kidney  accompanying  the  artery.  They  come  from  the  renal  plexus  and 
lesser  splanchnic  nerve. 

Lymphatics  are  numerous,  and  comprise  a  superficial  set  in  or  beneath 
the  fibrous  capsule  of  the  kidney,  communicating  with  a  deeper  set  which 
accompany  the  blood-vessels. 

The  various  structures  of  the  kidnej^,  thus  briefly  described,  are  bound 
together  and  supported  by  interstitial  connective  tissue,  continuous  by  a 
fine  reticulum,  with  the  fibrous  capsule  as  already  mentioned. 

Irregularities  of  the  Renal  Vessels. — This  occurs  in  the  arteries  in 
over  forty  per  cent  of  all  cases,  and  may  concern  the  origin,  number,  place 
of  entrance  into  the  kidney,  branches  to  neighboring  parts,  etc.    The  num- 
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ber  of  arteries  is  more  often  increased  than  decreased,  though  a  common 
origin  of  the  two  from  the  aorta  has  been  observed.  The  origin  of  mul- 
tiple arteries  may  be  the  aorta,  suprarenal,  lumbar,  middle  sacral,  colica 
dextra,  right  hepatic,  or  one  of  the  iliac  arteries. 

The  usual  place  of  entrance  is  at  the  hilum,  but  they  may  enter  the 
kidney  at  either  end  or  on  either  surface. 

The  neighboring  parts  which  may  receive  branches  from  the  kidney 
are  the  diaphragm,  colon,  pancreas,  liver  (right  lobe),  or  testis. 

The  veins  may  also  vary  in  number,  places  of  emergence,  etc. 

Abnormities. — The  two  kidneys  may  be  more  or  less  completely 
fused  together.  The  lowest  degree  is  represented  by  the  horseshoe 
kidney,  where  the  two  are  joined  at  their  lower  parts  across  the  median 
line  by  connective  tissue  or  kidney  substance.  From  this  we  may  have 
all  degrees  of  union  up  to  complete  fusion,  along  the  inner  borders,  into 
a  disk  in  the  median  line,  with  one  or  two  pelves.  Horseshoe  kidneys 
occur  once  in  1,600  cases,  single-fused  kidneys  once  in  8,000.  If  a  horse- 
shoe kidney  is  joined  by  connective  tissue,  it  offers  no  bar  to  operation. 
Entire  absence  of  one  kidney  or  extreme  atrophy  occurs  as  often  as  once 
in  4,000  cases.     On  the  other  hand,  there  may  be  three  kidneys. 

PHYSIOLOGY. 

The  physiology  of  the  kidney,  briefly  stated,  is  as  follows  :  In  the  Mal- 
pighian  tufts  by  a  process  of  filtration  are  separated  most  of  the  water  and 
inorganic  salts  of  the  urine.  The  amount  of  the  filtration  depends  upon 
the  blood-pressure  in  the  kidney.  The  urea  and  like  bodies,  with  more 
or  less  water,  etc.,  are  derived  by  a  true  secreting  action  of  the  cells  of 
the  convoluted  tubules.  These  separate  elements  mix  in  the  tubules, 
and  are  propelled  by  the  vis  a  tergo  of  the  drops  of  fluid  behind  them. 
The  circular  muscle  fibers  around  the  bases  of  the  pyramids  may  by  their 
contraction  have  a  milking  action  on  the  urine  in  the  tubules  of  the  pyra- 
mids. The  drops  of  urine  are  collected  in  the  calyces,  and  pass  on  to  the 
pelvis  and  into  the  ureter. 

II.    THE    URETERS. 

The  expanded  pelvis  passing  out  through  the  lower  part  of  the  hilum 
gradually  tapers  funnel-like,  and  becomes  cylindrical  oj)posite  the  lower 
end  of  the  kidney.  Thence,  under  the  name  of  the  ureter,  it  continues 
downward  to  the  termination  at  the  base  of  the  bladder.  The  length  is 
about  fourteen  to  sixteen  inches  and  the  caliber  about  that  of  a  large 
goose-quill,  though  often  dilated  especially  at  the  lower  end.  The  lumen 
varies  ;  it  is  narrowest  at  its  lower  opening,  and  in  its  passage  through  the 
bladder  wall  it  is  narrower  than  above. 
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Course. — The  course  of  the  ureters  is  downward,  converging  slightly, 
to  the  brim  of  the  pelvis  near  the  sacro-ihac  synchondrosis.  Thence 
it  passes  downward,  forward,  and  inward  in  the  posterior  false  ligament 
of  the  bladder  in  a  curve  like  that  of  the  posterior  pelvic  wall,  and 
lying  nearly  parallel  to  the  lateral  edges  of  the  sacrum.  It  lies  behind 
the  peritonaeum,  and  as  it  approaches  the  pelvis  it  is  found  in  the  angle 
between  the  bodies  of  the  vertebrae  and  the  psoas  muscle. 

Relations. — In  this  course  the  ureter  is  firmly  adherent  to  the  peri- 
tonaeum at  a  point  near  the  attachment  of  the  latter  to  the  spine,  one  half 
to  one  inch  from  this  point  on  the  left  side,  and  a  little  more  on  the  right 
side,  where  the  ureter  is  displaced  outward  by  the  vena  cava. 

Consequently,  we  find  in  a  section  between  the  second  and  third  lum- 
bar vertebrae  that  the  right  ureter  is  four  centimetres  from  the  margin 
of  the  parietal  peritonaeum  external  to  the  outer  border  of  the  kidney  ; 
the  left  is  six  centimetres  distant.  The  ureter  lies  on  the  psoas  magnus 
muscle,  crossing  it  and  the  genito-crural  nerve  obliquely,  and  only  loosely 
connected  with  the  muscle.  It  is  crossed  on  either  side  in  front  by  the 
spermatic  or  ovarian  vessels.  On  the  right  side  it  lies  external  to  and 
close  to  the  inferior  vena  cava.  I^ear  the  brim  of  the  pelvis  it  commonly 
crosses  on  the  left  side  the  common  iliac  vessels  behind  the  sigmoid 
flexure ;  on  the  right  side  the  external  iliac  vessels  behind  the  termination 
of  the  ileum. 

In  the  posterior  false  ligament  of  the  bladder  the  ureter  lies  near  the 
attached  margin  of  this  fold  and  at  the  side  of  the  fundus  of  the  bladder. 
It  is  placed  below  the  line  of  the  obliterated  hypogastric  artery,  and,  in  the 
male,  the  vas  deferens  arches  over  it  here,  between  it  and  the  bladder, 
and  thus  comes  to  lie  internal  to  it.  It  enters  the  wall  of  the  bladder 
about  two  inches  from  the  opposite  ureter,  and  passes  for  three  quarters  of 
an  inch  obliquely  through  the  bladder  wall,  so  that  the  two  inner  slit-like 
oblique  openings  are  about  one  and  a  quarter  to  one  and  a  half  inch 
apart,  and  the  same  distance  from  the  urethral  orifice  of  the  bladder. 

In  its  passage  through  the  bladder  wall  it  lies  mostly  between  the 
muscular  and  mucous  coats,  and  the  obliquity  of  its  course  through  the 
bladder  gives  it  a  valve-like  action. 

In  the  female,  the  ureters  pass  on  either  side  of,  and  three  quarters  of 
an  inch  from,  the  uterus  and  fundus  of  the  vagina  to  reach  the  base  of 
the  bladder.  For  the  last  two  inches  or  more  they  run  in  the  broad  liga- 
ment in  close  relation  to  the  upper  part  of  the  vault  of  the  vagina,  through 
which  they  may  be  reached. 

Structure. — The  wall  of  the  ureters  is  composed  of  three  layers  :  1,  an 
outer  fibrous  layer  containing  some  elastic  fibers  ;  2,  a  middle  layer  of 
unstriped  muscle-fiber  consisting  of  an  internal  circular  and  an  external 
longitudinal  layer,  with  sometimes  a  circular  layer  outside  the  longitudi- 
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nal ;  3,  internally  a  mucous  membrane  continuous  above  with  the  epithe- 
lium of  the  tubules  of  the  kidney  below,  with  that  of  the  bladder,  which 
it  closely  resembles.  A  few  mucous  glands  are  sometimes  found  scattered 
throughout  the  ureter,  pelvis,  and  calyces,  and  in  some  cases  small  blunt 
papillae  are  found  in  the  lower  part  of  the  ureters  when  they  also  oc- 
cur in  the  bladder.  In  the  passage  of  the  ureters  through  the  muscular 
layer  of  the  bladder  wall  its  own  muscle-fibers  become  directed  in  two 
ways  :  1,  transversely  to  join  corresponding  fibers  of  the  other  ureter  :  2, 
obliquely  downward  to  the  floor  of  the  urethra,  where  it  meets  those  from 
the  opposite  ureter.  The  structure  of  the  walls  of  the  pelvis  and  calyces 
is  identical  with  that  of  the  ureter.  The  ureters  may  sometimes  be  dilated 
so  as  to  be  as  large  as  the  small  intestine,  but  this  is  due  to  the  accumula- 
tion of  urine  in  them,  and  not  to  reflux  from  the  bladder.  Two  mal- 
formations  of  the  ureters  have  been  found  as  causes  of  hydronephrosis  : 
1,  a  kind  of  congenital  valve  in  the  very  commencement  of  the  ureter ; 
and,  2,  an  origin  of  the  ureter  from  the  upper  instead  of  the  lower  end  of 
the  pelvis,  so  that  the  pelvis  fllls  before  it  is  emptied,  and  in  the  full  con- 
dition may  press  upon  the  valve-like  opening  of  the  ureter  and  close  it. 
As  ahnormities,  there   may  be  but  a  single  ureter,  or  as  many  as 

three. 

PHYSIOLOGY. 

The  urine  flows  through  the  ureters  partly  by  the  action  of  gravity  in 
the  erect  position,  but  more  especially  by  means  of  the  peristaltic  contrac- 
tion of  the  muscular  layer  in  its  walls.  These  contractions  occur  some- 
what irregularly.  Thus,  I  have  seen,  through  the  cystoscope,  the  end  of 
a  contraction  as  shown  by  the  opening  of  the  slit-like  orifice  into  the 
bladder  as  follows :  After  the  first  contraction  there  was  another  in 
four  to  five  seconds,  and  then,  after  an  interval  of  sixteen  to  twenty 
seconds,  two  more  at  intervals  of  four  to  five  seconds,  etc.  Others  have 
described  the  contraction  as  occurring  once  every  three  quarters  of  a 
minute  or  so.  Reflux  is  prevented  by  the  oblique  passage  of  the  ureters 
through  the  bladder  wall. 

III.    THE    URINARY    BLADDER. 

The  bladder  serves  as  a  reservoir  for  the  urine,  and  has  an  average 
capacity  of  about  a  pint,  or  400  to  500  c.  c,  but  may  hold  as  much  as  1,000 
c.  c.  under  normal  conditions. 

In  cases  of  distention  due  to  retention,  the  bladder  has  contained  as 
much  as  3,000  to  4,000  c.  c.  of  urine,  while  some  contracted  bladders  have 
a  capacity  of  no  more  than  10  to  20  c.  c.  The  bladder  of  the  male 
is  somewhat  more  capacious  than  that  of  the  female.  The  different 
parts  of  the  bladder  are  designated  from  their  position ;  thus,  the  summit 
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or  apex  refers  to  the  upper  and  more  narrow  end  ;  the  fundus  or  base  to 
the  broader  lower  end,  resting  on  the  perinaeum  in  the  male,  the  vagina 
in  the  female. 

The  term  fundus  has  been  limited  to  that  part  of  the  lower  half 
between  the  orifice  and  the  fold  of  peritongemn,  and  not  covered  by  peri- 
tonaeum.    There  is  no  anatomical  neck. 

Further,  we  distinguish  an  anterior  surface  which  looks  also  down- 
ward, a  superior  surface  looking  also  somewhat  backward,  an  inferior 
surface  or  base  looking  also  backward,  and  two  lateral  surfaces. 

The  size,  shape,  and  position  of  the  bladder  vary  with  its  degree  of 
distention.     The  shape  of  the  empty  bladder  is  much  disputed,  but  either 


Fig  7. — Lower  part  of  the  male  bladder,  with  the  becfinning  of  the  urethra.  Exposed  by  incising 
the  anterior  wall  and  laying  it  open.  3,  ureter  \  4,  opening  of  the  ureter ;  2,  vas  deferens ;  9, 
colliculus  seminalis ;  7,  Bell's  muscle ;  8,  section  of  prostate  ;  10,  orifice  of  the  common  ejaculatory 
duct;  11,  opening  of  utricle;  12,  mouths  of  pi-ostatic  gland-ducts;  1,  Mercier's  band.     (Henle.) 


of  two  forms  may  occur :  first,  oval,  like  a  small  lemon,  firm,  flattened 
anteriorly,  convex  superiorly  toward  the  abdomen,  and  the  bladder  cavity 
with  the  urethra  forms  a  curved  slit  on  sagittal  section  ;  second,  this  is 
larger  and  softer,  triangular  on  section,  the  superior  wall  is  concave 
toward  the  abdomen,  and  fits  into  the  concavity  of  the  inferior  wall.  On 
sagittal  section  the  bladder  with  the  urethra  forms  a  Y-shaped  figure,  the 
angle  of  the  Y  corresponding  to  the  concavity  named.  This  has  been 
called  a  diastolic  empty  bladder,  in  distinction  to  the  former  or  systolic 
one.  When  moderately  distended  it  has  various  forms,  according  to  the 
condition  of  the  surrounding  viscera — rounded,  flattened,  or  transversely 
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oval — but  it  still  lies  within  the  pelvic  cavity.  If  completely  distended 
it  is  oval,  and  its  summit  lies  above  the  pelvis  and  against  the  anterior 
abdominal  wall.  The  anterior  wall  is  flattened,  resting  against  the  sym- 
physis, while  the  convexity  of  the  posterior  wall  is  increased  so  that  it  may 
lie  higher  than  the  apex,  which  has  curved  more  and  more  forward. 
When  fully  distended  the  bladder  is  often  flattened  from  above  down- 


FiG.  8. — Median  section  of  a  frozen  male  subject.  The  small  intestine  is  removed.  1,  peritonaeum  ; 
6,  opening  of  tlie  ureters;  8,  internal  sphincter  vesicie ;  9,  external  sphincter,  with  the  com- 
pressor urethraj  muscle;  10,  dorsal  vein  of  the  penis;  15,  bulbo-cavernosus  muscle;  16,  bulb  of 
the  urethra*  17,  sphincter  ani ;  21,  utricle;  24,  "middle  portion"  of  prostate;  29,  seminal 
vesicles.     (Henle.) 

ward,  and  bulged  laterally.  The  base  depresses  the  perinseum.  When 
completely  distended  the  bladder  does  not  lie  in  the  median  line,  but 
deviates  slightly  to  the  right,  due  partly  to  the  rectum  on  the  left  side, 
and  partly  to  the  greater  size  of  the  right  half  of  the  bladder. 

The  distended  bladder  may  even  reach  as  high  as  the  diaphragm. 
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Position. — In  the  erect  position  the  orifice  of  the  bladder  is  the  most 
dependent  part,  and  lies  in  a  horizontal  line  drawn  through  a  point  a  little 
below  the  middle  of  the  symphysis  pubis,  and  it  lies  one  and  a  quarter 
inch  behind  the  latter.  The  long  axis  of  the  distended  bladder  is 
directed  nearly  horizontally  from  the  coccyx  to  the  upper  margin  of  the 
symphysis.  It  is  within  the  pelvic  cavity,  except  when  distended.  It 
lies  on  the  rectum  or  vagina  below,  against  the  anterior  pelvic  wall  in 
front,  and  in  contact  with  the  rectum,  small  intestines,  and  uterus  behind. 

Relations. — The  base  of  the  bladder  rests  on  the  front  of  the  second 
part  of  the  rectum,  separated  from  it  and  at  the  same  time  connected  with 
it  by  the  recto-vesical  fascia.  That  part  of  the  bladder  firmly  connected 
with  the  rectum  corresponds  to  the  trigonum  on  the  internal  surface,  and 
here  the  bladder  may  be  punctured  from  the  rectum,  about  one  and  a 
half  inch  above  the  angle  in  the  anterior  wall  of  the  latter.  Above  the 
base  of  the  trigonum  the  bladder  and  rectum  are  separated  by  the  recto- 
vesical fold  of  the  peritonaeum.  In  the  female  the  bladder  and  rectum 
are  separated  by  the  vagina  and  cervix  uteri,  the  two  latter  having  the 
same  relation  to  the  bladder  as  does  the  rectum  in  the  male.  Lying 
between  the  rectum  and  bladder  in  the  male,  bounding  the  sides  of  the 
triangular  space  where  the  two  are  firmly  bound  together,  and  converg- 
ing toward  the  orifice  of  the  bladder,  are  the  seminal  vesicles,  with  the 
vasa  deferentia  internal  to  them.  These  are  held  to  the  inferior  surface 
of  the  bladder  by  the  process  of  recto-vesical  fascia  sejDarating  bladder 
and  rectum.  Behind  the  base  of  the  attached  area  of  the  bladder  the 
vasa  deferentia  curve  upward,  and  then  forward  and  outward,  on  to  the 
lateral  surfaces  of  the  bladder,  passing  between  the  bladder  wall  and  the 
lower  ends  of  the  ureters,  which  enter  the  bladder  just  behind  the  pos- 
terior angles  of  this  attached  area.  The  base  of  the  bladder  further  rests 
on  tlie  anterior  part  of  the  pelvic  floor,  or  levator  ani  muscle,  forming  the 
upper  or  abdominal  end  of  the  "  perineal  body."  This  is  depressed  in 
the  distention  of  the  bladder,  and  is  therefore  held  up  by  the  rectal  bag 
in  suprapubic  operations. 

The  antero-inferior  or  pubic  surface  is  separated  from  the  symphysis 
and  body  of  the  pubes,  the  j^elvic  fascia,  and,  during  distention,  from  the 
anterior  abdominal  wall,  by  loose  areolar  tissue,  at  the  l)ottom  of  which, 
near  the  bladder,  is  often  found  a  netAvork  of  veins. 

Relation  to  Peritonseum. — The  peritoneum  covers  the  whole  of  the 
suporiui"  surface  from  the  apex  down.  It  covers  the  lateral  surfaces  as 
low  as  the  line  of  the  obliterated  hypogastric  arteries,  thus  covering  a 
part  of  the  vas  deferens  lying  on  this  surface.  It  is  prolonged  on  to  the 
base  of  the  bladder  as  far  as  the  upper  end  of  the  seminal  vesicles  in  the 
male,  and  the  base  of  the  trigonum  in  l)oth  sexes  ;  thence  it  passes  on  to 
the  rectmn  in  tlie  male  and  the  uterus  in  the  female,  forming  the  recto- 
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vesical  and  utero-vesical  pouches,  respectively.  This  pouch  sej^arates 
the  bladder  from  tlie  rectum  in  the  male  and  the  uterus  in  the  f emalq,  and 
is  usually  filled  with  convolutions  of  the  smaller  intestine.  The  lower 
end  of  this  pouch  in  the  male  is  about  one  inch  from  the  base  of  the 
prostate  or  three  inches  from  the  anus  ;  in  the  female  the  fundus  is  free 
of  peritonseum  higher  up,  so  that  the  utero-vesical  pouch  is  not  so  deep 
as  the  recto-vesical.  Normally  the  peritonaeum  lines  the  anterior  abdomi- 
nal wall  down  as  far  as  the  upper  end  of  the  symphysis  pubis,  from 
which  it  passes  onto  the  summit  and  superior  surface  of  the  bladder.     In 


Fig.  9. — Relations  of  the  posterior  and  inferior  regions  of  the  bladder  in  man.  1,  right  half  of 
posterior  surface  of  bladder ;  2,  left  half  covered  with  peritoneum  ;  3,  semicircular  fold  which 
this  membrane  forms  when  empty  ;  4,  median  section  of  this  fold  ;  6,  right  seminal  vesicle ;  8, 
seminal  duct;  9,  ureter;  11,  11,  left  ureter,  covered  by  peritonneum ;  12,  spermatic  vein  and 
artery  ;  13,  external  iliac  artery  and  vein.     (Sappey.) 


distention  of  the  bladder,  as  its  apex  rises  above  the  symphysis,  in  appo- 
sition with  the  anterior  abdominal  wall,  the  peritonaeum  is  raised  from 
the  symphysis  and  forms  a  cul-de-sac  between  the  upper  end  of  the 
antero-inferior  bladder  wall  and  the  wall  of  the  abdomen.  As  the  blad- 
der rises  into  the  abdomen  the  lower  half  of  the  distance  between  the 
apex  of  the  bladder  and  the  symphysis  pubis  is  free  of  peritonaeum.  Thus, 
if  the  apex  be  half-way  between  the  pubes  and  the  umbilicus,  the  lower 
limit  of  the  peritonaeum  is  at  least  two  inches  above  the  symphysis.  It  is 
through  this  space,  between  the  symphysis  pubis  and  the  lower  end  of  the 
peritoneal  cul-de-sac^  that  puncture  or  suprapubic  incision  of  the  bladder 
is  performed,  without  wounding  the  peritonaeum.  The  bladder  wall 
proper  is  here  separated  from  the  abdominal  wall  by  loose  areolar  tissue 
throughout  a  triangular  space,  with  the  base  downward  (cavum  Retzii). 
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In  this  areolar  tissue,  inflammation,  suppuration,  or  extravasation  readily 
spreads.  In  some  eases  the  peritongeum  is  found  firmly  attached  to  the 
symphysis  pubis  at  its  upper  border,  or  even  lower,  and  when  this,  is  the 
case  it  would  be  incised  by  a  suprapubic  incision,  unless  first  dissected  off 
and  raised. 

The  female  lladder,  as  compared  with  that  of  the  male,  is  less 
capacious.  Its  neck  lies  a  little  nearer  the  symphysis,  on  a  line  with  the 
lower  border  of  the  symphysis,  and  is  very  distensible,  as  there  is  no 
prostate.  It  is  nearly  as  broad  as  it  is  long,  and  the  peritonaeum  does 
not  come  down  as  far  on  to  the  base,  which  is  of  less  extent. 

The  opening  of  the  ureters  is  only  three  centimetres  from  the  cervix 
uteri. 

The  Madder  in  the  child  lies  largely  above  the  pelvis  in  the  abdominal 
cavity,  and  yet  its  anterior  surface  is  uncovered  by  peritonaeum,  so  that  it 
is  easily  accessible  in  front.  It  is  pyriform  or  egg-shaped,  the  vertical 
axis  being  greater  than  in  the  adult,  and  it  has  but  little  fundus.  At 
birth  the  urethral  orifice  lies  on  a  level  with  the  upper  end  of  the  sym- 
physis, and  the  peritonaeum  reaches  the  urethral  orifice  postero-inferiorly, 
the  prostate  being  minute.     The  bladder  wall  is  exceedingly  thin. 

Connections  or  Fastenings  of  the  Bladder. — The  bladder,  though  fairly 
firmly  fixed,  is  found  in  inguinal,  femoral,  and  vaginal  herniae.  Above 
it  is  freely  movable,  but  it  is  held  in  place  below  by  ligaments  of  two 
kinds,  true  and  false,  and  by  its  connections  to  neighboring  parts.  Thus 
it  is  fixed  to  the  walls  of  the  pelvis  by  the  prostate,  it  is  strongly  joined 
by  connective  tissue  to  the  rectum  or  vagina,  and  is  less  strongly  held  by 
the  ureters,  urachus,  obliterated  hypogastric  arteries,  and  by  numerous 
blood-vessels. 

HYiQ  false  ligaments  are  folds  of  peritonaeum  as  it  is  reflected  from  the 
bladder  on  to  neighboring  parts.  Five  folds  or  ligaments  are  found. 
One  is  median  from  the  summit  of  the  bladder  to  the  umbilicus,  triangu- 
lar in  outline,  the  sides  of  the  triangle  representing  the  obliterated  hypo- 
gastric arteries.  The  course  of  the  urachus,  contained  in  this  fold,  bisects 
the  triangle  in  passing  to  its  apex.  Posteriorly  on  either  side  a  fold 
passes  from  the  sides  of  the  rectum,  or  uterus,  and  pelvic  wall  to  the 
sides  of  the  back  of  the  bladder,  known  as  the  posterior  false  ligaments, 
in  the  bases  of  which  lie  the  ureters.  Between  the  two  posterior  false 
ligaments  lies  the  recto  or  utero-vesical  cul-de-sac. 

The  lateral  false  ligaments  pass  from  the  lateral  pelvic  wall  to  the 
sides  of  the  bladder,  but  are  not  distinctly  marked  off  from  the  posterior 
ligaments  except  by  the  line  of  the  obliterated  hypogastric  artery.  Under 
the  fold  of  the  lateral  false  ligaments  pass  the  vas  deferens  and  the 
vesical  artery. 

The  trne  liga/ments  consist  of  reflections  of  pelvic  fascia.     The  reflec- 
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tion  on  either  side,  passing  to  the  side  of  the  base  of  the  bladder,  is  known 
as  the  lateral  true  ligament.  The  anterior  true  ligament,  also  known  as 
the  pubo-prostatic,  passes  from  the  back  of  the  pubes  at  the  level  of  the 
lower  border  of  the  symphysis  pubis  to  the  front  and  sides  of  the  bladder 
just  above  the  prostate,  which  the  ligament  embraces.    Between  these  two 


L.  p.  p. 


L.i.  p. 


M.  i.  c. 


Fig.  10. — L.  p.  p.,  pubo-prostatic  ligament;  L.  i.  p.,  ischio-prostatic  ligament;  M.  i.  c,  iscMo-caver- 
nosus  muscle  ;  V.  s.,  seminal  vesicles  ;  P.,  prostate ;  P.  m.  u.,  membranous  urethra  ;  Gl.  C, 
Cowper's  glands ;  B.  u.,  hvlh  of  tbe  urethra.     (Dittel.) 


anterior  ligaments  is  a  depression  filled  with  loose  connective  tissue  and 
fat,  at  the  bottom  of  which  lies  a  plexus  of  veins,  in  front  of  the  prostate, 
connected  with  the  dorsal  vein  of  the  penis. 

The  urachus  itself  might  be  considered  a  true  ligament,  as  it  consists 
of  fibrous  tissue  with  muscle-fibers  prolonged  from  the  bladder  on  to  its 
lower  part. 

The  foetal  tubular  condition  of  the  urachus  may  persist,  usually  in  the 
form  of  an  interrupted  cavity  lined  by  an  epithelium  like  that  of  the 
bladder.  This  may  open  at  the  umbilicus,  and  discharge  a  mucous  secre- 
tion, or,  in  rare  cases,  urine  may  pass  through  the  whole  length  and  escape 
at  the  umbilicus. 

Interior  qf  the  Bladder. — On  opening  the  bladder,  we  find  its  interior 

lined  by  a  smooth  mucous  membrane  loosely  connected  with  the  other 

coats  and  thus  thrown  into  rugse  when  the  viscus  is  empty.    Furthermore, 

in  some  cases  a  network  of  muscular  bands  projects  slightly  into  the  blad- 

2 
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der,  tlie  mucous  membrane  dipping  down  into  the  meshes  of  the  network 
and  forming  the  saceulated  Madder.  Corresponding  to  these  saccules  the 
bladder  wall  is  thin,  so  that  it  may  give  way,  forming  one  or  more  larger 
sacculi,  in  which  important  pathological  changes  may  occur.  At  the  base 
of  the  bladder  there  is  a  triangular  area,  the  t/rigonuni,  where  the  mucous 
membrane  shows  no  rugae,  as  it  is  closely  adherent  to  the  parts  beneath. 
This  triangular  area  corresponds  to  that  part  of  the  base  which  is 
firmly  adherent  to  the  anterior  rectal  wall,  and  which  is  bounded  on  the 
sides  externally  by  the  vesiculse  seminales.  The  trigonum  is  very  small 
in  young  subjects.  Internally  the  three  openings  into  the  bladder  are 
found  at  the  angles  of  this  trigonum.     At  the  apex  in  front  is  the  orifice 

into  the  urethra,  and  at  the  angles  of  the 
base  we  have  the  oblique  slits  of  the  open- 
ings of  the  ureters,  about  one  and  a  quar- 
ter to  one  and  a  half  inch  apart,  and  the 
same  distance  from  the  orifice. 

Joining  the  openings  of  the  ureters  is  a 
transverse  curved  ridge,  and  passing  from 
the  opening  of  both  ureters  is  another 
slight  ridge,  which  ends  in  a  minute  me- 
dian projection,  on  the  base  of  the  blad- 
der &i  the  orifice,  known  as  the  uvida 
vesicce,  often  giving  the  orifice  a  semicir- 
cular shape  on  cross-section. 

The  ridges  mentioned  above  are  due 
to  the  prolongation  of  the  muscle-fibers  of 
the  wall  of  the  ureters,  and  are  known, 
the  posterior  as  Mercier's  bar,  the  anterior  pair  as  Bell's  muscle.  Behind 
Mercier's  bar  there  may  be  found  a  depressed  pouch,  especially  in  old 
age.  The  trigonum,  more  often  in  old  age,  may  be  elevated  quite  a  little 
above  tlie  surrounding  surface  of  the  bladder. 

Structure. — The  partial  covering  of  the  peritonaeum  has  already  been 
sufiiciently  described.  The  outer  of  the  three  remaining  coats  is  the  mus- 
cular, composed  of  unstriped  muscular  fibers  arranged  in  three  layers 
more  or  less  well  marked.  The  obiter  or  longitudinal  layer  is  found  espe- 
cially on  the  superior  and  antero-inf erior  surfaces,  passing  from  the  "  neck  " 
up  toward  the  summit,  where  some  fibers  are  continued  into  the  urachus, 
while  at  the  lower  end  they  are  continued  into  the  j^rostate  or  vagina, 
and,  through  the  anterior  true  ligaments,  to  the  anterior  pelvic  wall  (mus- 
culi  pubovesicales).  Laterally  these  fibers  are  more  or  less  oblique. 
The  anterior  wall  is  the  thickest,  owing  to  the  thickness  of  its  muscular 
coat,  and  is  especially  prone  to  hypertrophy.  In  the  next  deeper  layer 
the  fibers  are  more  or  less  circular,  especially  in  the  lower  part,  where 


Fig.  11. — 1, 2,  lateral  oblique  and  straight 
fibers ;  3,  middle  cii'cular  fibers. 
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tliey  are  somewhat  aggregated,  so  as  to  be  formerly  called  the  sj)hincter 
vesicce.  Thej  do  not  act  as  a  sphincter,  however,  but  merely  to  expel 
the  last  drops  of  urine,  as  shown  by  Henle  and  others.  The  most  inter- 
nal fibers  form  an  incomplete  layer  of  obliquely  arranged  reticulating 
fibers,  which  give  the  reticulated  appearance  to  the  interior  of  the  blad- 
der, especially  when  they  are  hypertrophied. 

Internal  to  the  muscular  coat  is  a  well-marked  layer  of  areolar  tissue, 
mixed  with  elastic  fibers.  This  coat  binds  the  muscular  and  mucous 
coats  loosely  together,  more  intimately  connected  with  the  latter,  and 
allowing  it  to  move  freely  on  the  former  and  to  be  thrown  into  rugae 
when  the  bladder  is  empty.  In  the  trigonum  the  muscular  and  mucous 
coats  are  closely  bound  together. 

The  mucous  membrane  lining  the  bladder  is  smooth,  pinkish,  and  lax, 
to  accommodate  itself  to  the  varying  size  of  the  bladder.  It  is  lined  by 
stratified  epithelium  of  about  three  layers  of  cells,  whose  form  varies  with 
the  fullness  of  the  bladder,  being  flattened  when  the  bladder  is  full,  more  or 
less  cubical  and  oval  when  it  is  empty,  and  forming  but  a  single  layer  when 
it  is  largely  distended.  Over  the  trigonum  the  mucous  membrane  does  not 
stretch,  so  that  the  epithelium  here  does  not  vary  in  form.  In  the  neigh- 
borhood of  the  orifice  and  fundus  numerous  very  small  racemose  mucous 
glands  may  be  found,  and  in  some  bladders  one  finds  closely  gathered, 
small,  blunt  papillae,  as  well  as  in  the  lower  end  of  the  ureters,  which 
probably  stand  in  relation  to  the  later  appearance  of  papilloma. 

Blood-vessels. — The  arteries  are  the  superior  and  inferior  vesical  from 
the  internal  iliac,  the  former  through  the  pervious  part  of  the  hypogas- 
tric. The  uterine  arteries  in  the  female  also  send  branches  to  the  blad- 
der. The  base — which  includes  the  trigonum — and  the  "  neck  "  are  the 
most  vascular  portions.  The  veins,  forming  a  plexus  around  the  base 
and  neck  of  the  bladder,  where  they  communicate  with  the  prostatic 
plexus,  empty  finally  into  the  internal  iliac  veins.  The  venous  plexus 
may  form  varicosities,  which  project  into  the  interior  of  the  bladder  at 
its  lower  part. 

Nerves. — The  nerves  come  partly  from  the  hypogastric  plexus  of  the 
sympathetic  and  partly  from  the  third  and  fourth  sacral  nerves,  branches 
of  the  cerebro-spinal  system.  The  mucous  membrane  of  the  trigonum 
and  that  lining  the  neck  and  lower  part  of  the  fundus  of  the  bladder  are 
very  sensitive,  being  well  supplied  with  sensory  nerves,  which  are  scanty 
elsewhere.  The  sensitiveness  of  the  above-named  parts  is  well  seen  when 
diseased. 

Development.— The  bladder,  as  well  as  the  prostatic  and  membranous 
portions  of  the  urethra  in  the  male  and  the  entire  urethra  in  the  female, 
is  developed  from  the  lower  part  of  the  intra-abdominal  portion  of  the 
allantoic  vesicle,  the  upper  part  of  the  same  forming  the  urachus.     In 
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early  foetal  development  tlie  bladder  vesicle  connects  with  the  cloaca 
through  that  part  which  afterward  forms  the  trigonum,  and  this  opening 
may  persist  between  bladder  and  rectum  in  cases  of  mal-development. 


IV.    THE   PROSTATE  GLAND. 

Although  its  very  existence  has  been  questioned,  and  clearly  defined 
marks  are  wanting  to  indicate  with  precision  its  anatomical  boundaries  in 
all  directions,  yet  it  is  enough  of  an  entity,  anatomically  and  pathologic- 
ally, to  deserve  a  description  as  such.  It  is  a  firm,  partly  glandular, 
partly  muscular  body,  containing  the  upper  portion  of  the  urethra  and 
adjoining  the  "  neck  "  of  the  bladder.  The  shape  is  that  of  a  short,  trun- 
cated cone,  compressed  in  front  and  behind,  or  like  that  of  a  chestnut, 
the  base  projecting  farther  upward  behind  than  in  front.  The  surfaces 
are  anterior  and  posterior,  and  both  are  convex  and  flattened,  the  anterior 
surface  looking  also  somewhat  upward  and  the  posterior  downward.    The 

anterior  or  pubic  surface  is  de- 
scribed as  having  a  median  longi- 
tudinal furrow  corresponding  to 
the  course  of  the  urethra;  but 
this  is  not  usually  present  here, 
though  it  does  exist  on  the  pos- 
terior or  rectal  surface  as  a  shal- 
low groove.  Further,  the  course 
of  the  ejaculatory  ducts  is  often 
indicated  at  the  upper  part  of 
this  surface  by  two  slight  lines. 
The  base,  looking  upward  and 
slightly  backward,  shows  a  fun- 
nel-shaped depression  for  the  neck 
of  the  bladder,  at  the  bottom  of 
which  is  the  urethral  orifice,  one 
quarter  to  one  third  nearer  the 
anterior  than  the  posterior  sur- 
face. One  quarter  to  one  third 
of  an  inch  farther  back  is  another 
funnel-shaped  depression,  where  the  ejaculatory  ducts  penetrate  the  "  mid- 
dle portion."  The  apex  is  somewhat  flattened  as  it  rests  on  the  inner 
layer  of  the  deep  perineal  fascia.  The  lateral  borders  are  prominent  and 
rounded. 

Size. — The  transverse  diameter  is  one  fifth  to  one  sixth  greater  than 
the  antero-posterior,  averaging  one  and  three  quarters  inch,  while  the 
diameter  from  base  to  apex  measures  one  and  a  quarter  to  one  and  a 


Fig.  12. — Median  section  of  the  lower  part  of  the 
bladder,  withthe  prostate,  and  betcinninjr  of  the 
urctlira.  1,  inner ;  2,  outer  layer  of  muscle- 
libers  ;  3,  muscle-fibers  of  ureter ;  4,  opening 
of  ureters;  7,  12,  sphincter  vesicte  internus  and 
s])liincter  prostatic  externus  ;  10,  utricle;  5,  vas 
deferens;  6,  vesicular  seniinales. 
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half  inch,  and  the  thickness  is  but  three  quarters  of  an  inch.  The  great- 
est distance  between  the  prostatic  urethra  and  the  capsule  of  the  gland  in 
an  average  normal  prostate  is  seven  eighths  of  an  inch.  This  is  the  meas- 
urement in  the  oblique  diameter,  outward  and  backward,  which  is  the 
direction  of  the  incision  in  lateral  lithotomy. 

The  average  normal  weight  is  between  four  and  a  half  to  four  and 
three  quarters  drachms,  though  both  the  size  and  weight  may  be  very 
much  increased  in  hypertrophy  of  the  prostate. 

Position. — The  prostate  is  situated  between  the  "  neck  "  of  the  bladder 
above  and  the  upper  layer  of  the  triangular  ligament  below.  It  rests  on 
the  rectum  behind,  and  in  front  it  lies  just  behind  and  below  the  lower 
border  of  the  symphysis  pubis,  half  an  inch  intervening  in  the  erect 
position. 

Relations  and  Connections. — The  prostate  is  quite  firmly  fixed  in  the 
pelvis  to  neighboring  parts,  though  it  yields  somewhat  to  a  full  bladder 
or  rectum.  It  is  joined  to  the  bladder  by  a  direct  continuity  of  the  longi- 
tudinal and  circular  fibers  of  that  viscus,  but  especially  of  the  circular 
fibers. 

The  passage  through  it  of  the  urethra  also  fixes  it  to  the  bladder  above 
and  the  deep  layer  of  the  perineal  fascia  below.  It  rests  on  the  anterior 
wall  of  the  rectum  at  the  lower  part  of  its  middle  portion,  just  where  it 
bends  to  end  in  the  third  or  anal  portion,  and  at  this  point,  the  bend  in 
the  anterior  rectal  wall,  it  is  easily  palpated  by  the  finger  in  the  rectum. 
It  is  connected  with  and  separated  from  the  rectum  by  its  outer  capsular 
covering  of  recto-vesical  fascia.  Above  and  behind  the  common  ejacula- 
tory  ducts  enter  the  posterior  part  of  the  base  of  the  prostate. 

The  sides  of  the  prostate  are  embraced  by  the  anterior  true  ligaments 
of  the  bladder,  or  pubo-prostatic  ligaments,  as  they  pass  back  from  the 
pubes  to  the  sides  and  front  of  the  "  neck  "  of  the  bladder.  They  leave 
between  them  a  cellular  interval,  at  the  bottom  of  which  lie  the  apex 
of  the  prostate  and  a  part  of  the  prostatic  plexus  of  veins.  Farther  be- 
low and  behind  the  most  anterior  part  of  the  levator  ani,  known  as  the 
levatores  prostatse,  passes  downward  and  backward,  the  most  anterior 
fibers,  proceeding  beneath  the  apex  to  the  central  tendinous  point  of  the 
perinseum.  The  more  posterior  fibers  are  attached  along  the  lateral  bor- 
ders of  the  prostate.  The  outer  capsule  of  the  prostate  by  its  connections 
also  serves  to  hold  the  gland  in  position.  In  children  the  prostate  is 
quite  minute,  and  is  more  vertical,  rounded,  and  softer  than  in  adults,  and 
it  does  not  increase  much  in  size  until  after  puberty. 

Structure. — The  prostate  has  a  double  sheath  or  capsule.  The  external 
is  firm  and  fibrous,  and  consists  of  a  reflection  of  recto-vesical  fascia, 
which  is  continuous  with  the  deep  layer  of  the  deep  perineal  fascia  at  the 
apex  of  the  gland.    The  inner  or  proper  capsule,  though  thin,  is  firm,  and 
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is  not  continuous  with   any  other   fascia,  but   is   composed   of   muscu- 
lar,  connective,   and   elastic-tissue   fibers    continuous   with   that   in   the 

stroma  of  the  gland.  It  can  not  be 
readily  removed  from  the  gland.  Be- 
tween these  two  coverings  is  situated 
the  prostatic  plexus  of  veins,  continu- 
ous with  the  dorsal  vein  of  the  penis, 
and  especially  developed  at  the  sides  of 
the  prostate. 

Lobes.  —  The  prostate  is  usually  de- 
scribed as  composed  of  three  lobes.  Up 
to  the  fifth  month  of  foetal  life  the  pros- 
tate consists  of  two  laterally  placed  lobes. 
These  two  lobes  are  joined  in  the  me- 
dian line  along  their  anterior  edges  by 
the  so-called  anterior  commissure.,  which 
is  narrow,  and  contains  no  glandular 
tissue. 

Posteriorly  the  two  lobes  are  simi- 
larly joined  below  by  the  posterior 
commissure,  but  above  the  two  lobes 
diverge  behind,  leaving  a  pyramidal- 
shaped  space  behind  the  upper  end  of 
the  urethra  and  "  neck "  of  the  blad- 
der, which  is  filled  by  tissue  rich  in 
glands.  This  tissue  represents  the  so- 
called  third  or  middle  lobe,  and,  though 
it  is  subject  to  pathological  changes  by 
itself,  its  anatomical  features  do  not 
justify  the  term  lobe,  but  it  is  better 
to  call  it  the  "  middle  iwrtion^''  as  do  the 
French. 

This  rounded  pyramidal  "  middle  por- 
tion "  is  penetrated  by  the  two  com- 
mon ejaculatory  ducts, 
the  verumontanum,  and 
hypertrophy. 

When    the    so-called    middle    lobe    is 
present   it   is   a    morbid  growth,   causing 
obstruction  to  micturition,  and  is  seen    projecting  between  the   open- 
ings of  the  urethra  and  ejaculatory  ducts. 

The  course  of  the  urethra  through  the  prostate  is  from  the  base  a 
little  anterior  to  its  middle,  to  the  apex.     In  its  course  from  base  to  apex, 


Fig.  1-3. — Cross-sections  of  the  pros- 
tate in  a  series  from  base  to  apex. 
v.,  urethral  orifice  of  bLadder; 
U.,  urethra;  V.  d.,  vas  deferens; 
V.  s.,  vesiculae  seminales;  D., 
common  ejaculatory  duct ;  8.  p., 
utricle;  S.  v.  i.  and  S.  v.  e., 
sphincter  vesicae  internus  and 
sphincter  prostata;  externus;  *, 
rnascular  sepita. 


It   lies   behind 
it    is    prone   to 
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the  distance  of  the  urethra  from  the  anterior  and  posterior  surfaces  is 
about  equal,  though  it  is  generally  described  as  lying  nearer  the  pos- 
terior surface,  and  it  sometimes  does  so  to  a  slight  extent.  Yery  rarely 
the  urethra  grooves  the  surface  of  the  prostate  instead  of  tunneling 
through  it. 

The  course  of  the  common  ejaculatory  ducts  is<lownward  and  forward 
for  the  distance  of  half  an  inch.  They  enter  the  base  of  the  prostate 
in  the  "  middle  portion "  in  a  funnel-shaped  depression  one  quarter 
to  one  third  of  an  inch  posterior  to  the  urethral  opening ;  they  then  pass 
side  by  side,  separated  by  a  thin  stratum  of  tissue,  until  they  reach  the 
prostatic  utricle  in  the  walls  of  which  they  lie,  and  open  one  on  either 
side  of  the  opening  of  the  utricle  in  the  floor  of  the  prostatic  urethra. 

The  Muscular  Tissue  of  the  Prostate. — Just  external  to  the  mucous  mem- 
brane is  a  thin  layer  of  longitudinal  pale  muscle-fibers,  continuous  above 
with  the  fibers  of  the  innermost  layer  of  the  bladder,  and  continued  more 
or  less  throughout  the  entire  urethra. 
External  to  these  fibers  is  a  thicker  but 
unevenly  distributed  layer  of  circular 
fibers  continuous  above  with  the  circu- 
lar fibers  of  the  bladder,  and  continued 
below  as  far  as  the  bulbous  portion  of 
the  urethra.  These  circular  fibers,  sur- 
rounding the  urethra,  are  grouped  to- 
gether at  the  base  of  the  prostate  and 
here  form  the  internal  sjphincter  of  the 
bladder  or  prostate.  In  the  middle  of 
the  prostate  they  form  a  thinner  layer, 
but  are  again  somewhat  aggregated 
toward  the  apex  of  the  gland,  where 
they  are  mingled  with  striped  muscle- 
fibers  to  form  what  is  sometimes  called 
the  external  sphincter  of  the  prostate. 
"  sphincter "  are  first  found  as  we  pass  from  above  downward,  only  in 
front  of  the  urethra,  lying  transversely ;  then  in  a  crescent  in  front,  and 
still  lower  down,  they  encircle  the  urethra.  Both  the  circular  and  longi- 
tudinal fibers  contain  elastic  and  connective-tissue  fibers.  Throughout 
the  rest  of  the  prostate  muscle-fibers  occur  abundantly,  mixed  with  fibrous 
and  elastic  tissue  to  form  the  stroma  of  the  gland,  supporting  the  gland- 
ular elements  and  continuous  with  the  muscle-fibers  in  the  proper  sheath 
of  the  gland.  These  fibers  radiate  more  or  less  from  the  line  of  the 
urethra.  The  glandular  portion  of  the  prostate  occurs  most  abundantly 
in  the  lateral  lobes  and  in  the  portion  behind  the  urethra,  especially  the 
"  middle  portion."     The  glands  resemble,  though  not  exactly,  racemose 
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Fig.  14. — A  healthy  prostate  from  a  man 
aged  thirty-five  years,  with  its  pos- 
terior or  rectal  surface  downward — the 
internal  meatus  being  seen  above,  and 
the  ejaculatory  ducts  m  their  depres- 
sion below.     (Thompson.) 


The  striped  muscle-fibers  of  this 
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glands.  They  appear  yellowish  on  section,  and  occur  in  "  lobules,"  forty 
or  fifty  in  number.  Their  ducts  open  on  the  floor  of  the  prostatic  ure- 
thra, especially  in  the  sinus  prostaticus,  by  twenty  to  twenty-four  open- 
ings.    Concretions  are  very  commonly  found  in  the  prostatic  glands. 

Vessels  and  Nerves. — The  prostate  is  supplied  by  branches  of  the  in- 
ferior vesical,  together  with  smaller  branches  from  the  internal  pudic  and 
middle  hsemorrhoidal  arteries.  The  accessory  pudic  artery,  when  present, 
passes  along  the  anterior  surface  of  the  prostate,  before  perforating  the 
deep  layer  of  the  triangular  Hgament,  and  gives  branches  to  the  gland. 
The  prostatic  plexus  of  veins,  communicating  with  those  at  the  base  of 
the  bladder,  the  lisemorrhoidal  and  the  dorsal  vein  of  the  penis,  empties 
into  the  internal  iliac  vein.  Phleboliths  occur  frequently  in  these  veins. 
The  lymphatics  accompany  the  veins. 

The  nerves  are  derived  from  the  prostatic  plexus,  a  continuation  down- 
ward of  the  hypogastric  plexus,  and  comprise  both  medullated  and  non- 
meduUated  fibers.  The  nerves  to  the  penis  send  filament  to  the  prostate 
in  passing. 

V.    THE    PENIS. 

The  penis  \^  composed  of  three  cylindrical  masses  of  erectile  tissue, 
the  two  corpora  cavernosa  and  the  corpus  spongiosum,  joined  together 
by  fibrous  tissue  into  a  three-sided  body,  which  is  covered  with  skin  and 
contains  the  spongy  portion  of  the  urethra.  It  is  attached  at  its  root  to 
the  symphysis  pubis,  pubic  arch,  and  triangular  ligament  of  the  perinseum 


Fig.  15.— Dia<rram  of  urethra  in  natural  condition,     a,  6,  c,  representing  the  prostatic  membranous 
and  spongy  portions  respectively.     (Thompson.) 

by  means  of  the  suspensory  ligament,  the  crura  of  tlie  corpora  cavernosa, 
and  the  bulb  of  the  corpus  spongiosum,  respectively.  In  front  it  ends 
in  a  more  or  less  conical  expansion,  the  glans  penis,  continuous  with 
the  corpus  spongiosum. 
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The  hody  of  tlie  penis  has  three  sides  and  three  rounded  borders.  The 
glans  is  conical,  flattened  from  above  downward,  and  has  a  longer  dorsal 
than  ventral  surface.  It  has,  a  little  below  the  center  of  its  rounded  ex- 
tremity, a  vertical  slit,  the  meatus  or  external  orifice  of  the  urethra,  from 
the  lower  end  of  which  passes  a  narrow  fibrous  cord,  the  frsenum  prsepu- 
tii,  to  be  attached  at  its  other  end  to  the  prepuce.  The  base  of  the  glans 
is  expanded,  and  projects  above  the  level  of  the  body  of  the  penis.  This 
is  known  as  the  corona,  and  is  obliquely  placed,  extending  farther  toward 


Fig.  16. — Scheme  designed  to  show  the  direction  of  the  urethra,  and  its  relation  with  the  symphysis 

pubis.     (Sappey.) 


the  root  of  the  penis  above  than  below,  where  it  is  interrupted  in  the 
middle  line  by  the  frgenum.  Behind  the  corona  is  the  constriction  called 
the  cervix. 

Structure. ^ — -The  corpora  cavernosa  are  attached  one  to  each  side  of  the 
pubic  arch,  where  they  are  expanded  and  then  taper  off,  as  we  trace  them 
backward  on  to  the  ischium,  and  are  known  here  as  the  crura.  The  crura 
are  invested  by  the  ischio-cavernosi  or  erectores  penis  muscles.  They 
converge  in  front  of  the  symphysis  and  come  to  lie  side  by  side,  blended 
together  for  their  anterior  three  fourths  and  flattened  on  their  median 
aspects.  From  their  point  of  union  forward  they  are  closely  bound 
together  by  a  common  bluish,  elastic,  shiny  sheath,  in  which  muscular 
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and  elastic  fibers  are  numerous.  Each  corpus  cavernosum  is  further  pro- 
vided with  a  separate  similar  sheath  of  its  own,  forming  a  median  parti- 
tion between  them.  This  median  septum  is  not  complete  in  the  anterior 
part,  where  there  occur  numerous  vertical  slit-like  openings  where  the 
two  corpora  cavernosa  communicate  with  one  another,  giving  the  name 


Fig.  17. — Cross-section  of  the  penis.  A,  in  flaccid,  B,  in  erect  condition  ;  1,  dorsal  vein  of  penis ; 
2,  dorsal  artery  of  penis ;  3,  network  of  the  corpus  cavernosus  ;  5,  skin  of  the  penis ;  7,  network 
of  the  corpus  spongiosum ;  8,  urethra.     (Henle.) 

of  septum  pectiniforme  to  what  remains  of  the  septum.  At  the  point 
where  the  two  corpora  cavernosa  diverge  from  one  another  their  hbrous 
sheath  is  reflected  on  to  the  inferior  pubic  angle  to  form  a  continuous 
structure  with  the  anterior  layer  of  the  triangular  ligament.  The  elas- 
ticity of  the  coverings  of  the  corpora  cavernosa  readily  allows  of  change 
in  size,  as  in  erection  of  the  penis.  The  corpora  cavernosa  are  composed 
entirely  of  erectile  tissue,  the  trabeculse  of  which  are  continuous  with 
their  slieatli,  and  are  composed  of  the  same  fibrous,  elastic,  and  muscular 
elements.     The  corpora  cavernosa  end  anteriorly  in  a  blunt  conical  ex- 


Fio.  18.— Cross-section  through  the  cervix  and  glans  penis.  A,  through  the  cervi.x ;  B,  through 
the  posterior  border  of  the  glans;  C,  through  the  middle  of  the  same;  D,  just  behind  the 
meatus;  1,  corpus  c.avernosum  ;  2,  sheath  of  same;  .3,  septum  between  the  same;  4,  corous 
spongiosum ;  .'>,  skin  of  glans ;  0,  prepuce ;  7,  dorsal  veins ;  *,  connective  tissue  connecting 
frjenum  with  sheath  of  corpus  spongiosum  ;  y,  frijenum.     (Henle.) 

tremity,  which  is  received  into  the  base  of  the  glans  penis.  In  the  groove 
on  the  upper  surface  between  the  two  corpora  cavernosa  lies  the  dorsal 
vein  of  the  penis,  while  the  groove  on  their  under  surface  lodges  the 
corpus  spongiosum. 
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The  corjpus  sjpongipsum  is  a  single  median  mass  of  erectile  tissue 
lodged  below  and  between  the  two  corpora  cavernosa  and  containing  the 
spongy  portion  of  the  urethra.  It  begins  posteriorly  by  a  rounded  ex- 
pansion, the  hiilb,  which  is  closely  applied  to  the  front  of  the  triangular 
ligament,  behind  the  point  of  union  of  the  corpora  cavernosa,  and  is  situ- 
ated mostly  below  the  urethra.  The  bulb  is  closely  invested  by  the  bulb- 
cavernosus  or  accelerator  urinse  muscle.  It  presents,  on  its  under  surface, 
the  indications  of  a  division  into  two  lateral  halves,  the  indications  con- 
sisting of  a  slight  median  furrow  superficially,  and  internally  an  incom- 
plete fibrous  septum.  The  corpus  spongiosum  ends  in  an  anterior  expan- 
sion— the  glans,  already  described.  Throughout  its  course  it  is  closely 
bound  to  the  sheath  of  the  corpora  cavernosa,  as  its  bulb  is  to  the  triangu- 
lar ligament,  which  is  continuous  with  that  sheath.  The  urethra,  passing 
through  the  upper  part  of  the  bulb,  lies  in  the  center  of  the  body  of  the 
corpus  spongiosum  and  in  the  lower  part  of  the  glans.  Like  the  corpora 
cavernosa,  it  consists  of  erectile  tis- 
sue, though  its  venous  spaces  are 
smaller  and  its  fibrous  sheath  is 
thinner  and  more  elastic.  The  elas- 
ticity of  the  corpus  spongiosum  is 
lost  in  chordee,  so  that  it  acts  Kke 
the  string  of  a  bow  in  erection  of 
the  penis.  The  fascia  penis  is  a 
compact  fibrous  and  elastic  layer, 
investing  the  structures  already  de- 
scribed, attached  firmly  around  the 
cervix,  continuous  behind  with  the 
superficial  perineal  fascia  and  in  front 
with  the  suspensory  ligament  of  the 
penis.  This  ligament  or  thick  band  of  fibro-elastic  tissue,  triangular  in 
form,  connects  the  anterior  part  of  the  synaphysis  pubis  with  the  two 
corpora  cavernosa  at  their  angle  of  junction.     Its  anterior_  border  is  free. 

Outside  of  the  fascia  penis  is  a  loose  layer  of  areolar  tissue  loosely 
connecting  the  skin  and  fascia,  and  allowing  very  free  movement  of  the 
former.  It  is  owing  to  the  laxity  of  this  tissue,  which  extends  to  the  end 
of  the  prepuce,  that  very  large  oedematous  or  inflammatory  swellings  so 
rapidly  occur  in  the  penis.  For  the  same  reason  also  the  skin  of  the 
penis  can  readily  be  drawn  down  over  the  organ — a  fact  to  be  remem- 
bered in  circumcision,  otherwise  the  entire  skin  of  the  penis  may  be 
removed.  The  skin  is  thin,  very  distensible  and  movable,  free  of  fat  and 
also  of  hairs  in  its  anterior  two  thirds.  Beneath,  in  the  middle  line,  there 
is  the  indication  of  a  median  raphe  continuous  with  that  of  the  scrotum. 

At  the  level  of  the  cervix  the  skin  is  doubled  into  a  loose  fold  of 


Fig.  19. — Median  section  of  the  glans  penia,  etc. 
1,  corpus  cavernosum ;  3,  corpus  spongio- 
sum ;  5,  substance  of  glans ;  7,  fossa  navic- 
ularis ;  8,  venous  network  of  dorsixm ;  10, 
skin;  11,  prepuce;  12,  skin  of  glans;  13, 
fr£enum.     (Henle.) 
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Fig. 


20.— End  of  the  penis 
from  below,  the  urethra 
opened  in  the  middle 
line  below.  2,  valvula 
fossse  navicularis  ;  3,  la- 
cunas.   (Henle.) 


varying  length,  the  prepuce,  the  internal  layer  of  which  is  firmly  at- 
tached around  the  cervix,  and  thence  is  continued  over  the  glans.  The 
skin  on  the  inner  surface  of  the  prepuce,  and  that  covering  the  glans, 
approaches  the  type  of  a  mucous  membrane,  being  red,  moist,  and  thin. 
Around  the  cervix  are  gathered  numerous  seba- 
ceous glands,  called  glanduloe  odorifercB,  from  the 
peculiar  odor  of  their  secretion  ;  elsewhere  in  the 
anterior  two  thirds  of  the  penis  sebaceous  glands 
are  almost  or  entirely  wanting.  Over  the  glans 
there  is  no  subcutaneous  connective  tissue,  but  the 
skin  is  intimately  connected  to  the  spongy  tissue 
beneath.  Thus,  a  chancre  here  has  little  if  any 
induration,  owing  to  lack  of  tissue  to  become  in- 
filtrated ;  while  a  typical  indurated  chancre  may 
occur  at  the  corona,  where  the  subcutaneous  or 
submucous  tissue  is  abundant  and  lax.  In  the 
skin  over  the  glans  occur  many  large  vascular  and 
nervous  papillse.  Beneath  the  skin  of  the  penis, 
and  connected  with  it,  is  a  thin  layer  of  muscular 
fibers,  continuous  with  the  dartos  of  the  scrotum.  It  forms  a  partial 
sphincter  at  the  end  of  the  prepuce. 

Vessels  and  Nerves. — The  arteries  of  the  penis  are  numerous,  and  com- 
prise the  following  branches  of  the  internal  pudic,  the  artery  of  the  bulb, 
the  artery  of  the  corpus  cavernosa,  and  the  dorsal  artery  of  the  penis,  as 
well  as  branches  from  the  external  pudic  arteries.  The  veins  accompany 
the  arteries,  and  most  of  them  communicate  with  the  prostatic  plexus. 
It  is  rather  remarkable  that  the  dorsal  vein  of  the  penis  is  single,  while 
there  are  two  arteries  of  that  name.  This  vein  lies  beneath  the  fascia 
penis,  as  well  as  its  arteries,  and  perforates  the  triangular  ligament  half 
an  inch  below  the  subpubic  angle. 

The  nerves  of  the  penis  include  the  dorsal  nerve  of  the  penis,  a  branch 
of  the  pudic  nerve,  and  branches  of  the  prostatic  plexus  of  the  sympa- 
thetic, the  latter  distributed  to  the  erectile  bodies. 

The  lymphatics  are  numerous  in  the  skin  and  subcutaneous  tissues  of 
the  prepuce  and  glans,  and  pass  chiefly  into  that  set  of  inguinal  glands 
situated  most  internally. 

Development  and  Abnormities. — ^The  penis  is  developed  from  two 
lateral  halves  which  fuse  together  along  their  median  surfaces.  The 
urethra  is  at  one  time  but  a  groove  on  their  under  surface,  the  edges  of 
which  grow  together  inferiorly  from  the  proximal  to  the  distal  extremity, 
to  form  the  urethral  canal. 

Abnormities  occur  from  failure  to  unite  along  the  upper  or  lower 
borders  of  the  median  surface,  resulting  in  epispadias  and  hypospodias, 
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respectively,  of  which  the  latter  is  by  far  the  more  common.  It  occurs 
in  all  degrees,  from  a  slight  lengthening  of  the  meatus  below  to  a  complete 
failure  to  unite  along  the  entire  spongy  urethra.  All  degrees  of  approach 
to  hermaphroditism  are  caused  by  the  complete  or  partial  failure  of  the 
bilaterally  formed  external  genitals  to  unite  mesially. 

The  end  of  the  prepuce  may  be  congenitally  narrow,  causing  congeni- 
tal phimosis.  The  opening  may  be  as  small  as  a  pin-point  or  only  slightly 
narrowed,  just  preventing  its  retraction.  This  condition  hinders  the  de- 
velopment of  the  glans,  and  is  apt  to  set  up  adhesions  between  the  prepuce 
and  glans  ;  hence  the  advisability  of  early  operation. 

VI.    THE    URETHRA. 

The  male  urethra  extends  from  the  urethral  orifice  of  the  bladder 
through  the  prostate,  the  two  layers  of  the  deep  perineal  fascia,  and  the 
length  of  the  corpus  spongiosum,  to  end  at  the  meatus  at  the  extremity  of 
the  glans  penis.  Corresponding  to  the  parts  through  which  it  passes,  it 
has  been  divided,  for  convenience  of  description,  into  three  parts,  which 
have  received  the  following  names  in  order  from  above  downward — pros- 
tatic, membranous,  and  spongy  or  penile  portions. 

The  urethra  can  not  be  regarded,  strictly  speaking,  as  a  canal,  but 
rather  as  a  closed  valve,  the  walls  of  which  are  usually  in  close  apposition, 
and  which  is  only  open  for  a  few  seconds  at  a  time  to  transmit  fluids. 

The  length  of  the  urethra  averages  eight  and  a  half  inches  in  the  dead 
subject,  and  seven  and  a  half  to  seven  and  three  quarters  inches  in  the 
living.  The  condition  of  the  penis  may  alter  the  length  temporarily,  and 
a  hypertrophied  prostate  may  lengthen  the  urethra. 

To  give  the  caliber  of  the  urethra  in  absolute  figures  is  impracticable. 
Its  relative  dilatability  is  more  important.  This  varies  in  the  different 
parts  of  the  urethra.  The  meatus  is  the  narrowest  and  least  dilatable 
part,  averaging  about  a  quarter  of  an  inch  in  length,  and  admitting  a 
24  (French)  sound.  ISText  comes  a  spindle-shaped  dilatation,  the  fossa 
navicularis,  contained  in  the  glans  penis.  The  caliber  again  narrows,  and 
continues  uniform  until  we  reach  the  bulb,  where  it  is  dilated,  pouch- 
like, along  the  floor.  This  part  is  about  the  same  in  caliber  as  the  pros- 
tatic portion,  and  even  more  dilatable.  The  membranous  portion  is,  next 
to  the  meatus,  the  narrowest  part  of  the  urethra.  Its  caliber  is  uniform, 
and  it  is  much  more  distensible  than  is  the  meatus.  In  the  prostatic  por- 
tion again  we  have  a  spindle-shaped  dilatation,  narrowing  to  the  upper 
end,  where  we  have  the  orifice  of  the  bladder.  This  portion  is  also  very 
dilatable. 

We  have  therefore  from  end  to  end  a  narrow  portion  alternating  with 
a  dilated  portion.    Any  instrument  which  can  pass  the  meatus  should  also 
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Fig.  21. — Diacrram  of  oblique  coronal  section  through 
the  pelvis,  showing  the  cut  outline  of  the  fascia. 
B,  bladder;  R^  rectum;  1,  white  line;  2,  recto- 
vesical fascia ;  3,  rectal  fascia ;  4,  levator  ani ;  5, 
united  iliac  pelvic  fascia ;  6,  pelvic  fascia ;  7,  ob- 
turator internus;  8,  obturator  fascia;  9,  Alcock's 
canal;  10,  anal  fascia;  11,  ischio-rectal  fascia. 
(McAUister.) 


pass  the  rest  of  a  normal  urethra.  In  the  order  of  dilatabilitj  the  different 
parts  are  arranged  as  follows  :  The  meatus  is  least  dilatable,  next  the  mem- 
branous portion,  the  spongy 
portion,  the  prostatic  portion, 
and,  lastly,  the  most  dilatable  is 
the  bulbous  portion.  The  fol- 
lowing figures  indicate  the  rel- 
ative rather  than  the  absolute 
caliber  of  the  canal,  and  are 
given  both  in  fractions  of  an 
inch  and  in  the  number  of  the 
sound  (French  scale),  which  can 
pass  without  giving  pain  :  Mea- 
tus, three  tenths  of  an  inch, 
24  sound  ;  sj^ongy  portion,  six 
tenths  of  an  inch,  28-30  sound  ; 
bulb,  seven  tenths  of  an  inch, 
32  sound  ;  membranous  portion, 
five  tenths  of  an  inch,  26,  27  sound ;  prostatic  portion,  seven  tenths  of 
an  inch,  30-32  sound  ;  orifice  of  bladder,  five  to  six  tenths  of  an  inch. 
According  to  Otis,  there  is  a  con- 
stant relation  between  the  caliber  of 
the  urethra  and  the  circumference 
of  the  penis. 

The  Direction  of  the  Urethra. 
— In  the  anterior  three  quarters  or 
80  of  the  spongy  portion  the  parts 
inclosing  the  urethra  are  very  mov- 
able, so  that  this  part  of  the  urethra 
can  not  be  said  to  have  any  fixed 
direction,  except  that  given  it  by 
gravity,  hence  the  name  {pars  jjen- 
dula  sen  mohilis).  Posteriorly  the 
corpora  cavernosa  become  attached 
to  the  pubic  rami,  and  the  corpus 
spongiosum  to  the  triangular  liga- 
ment, hence  the  posterior  two  inches 
or  so  of  the  spongy  portion,  or  that 
part  lying  behind  tlie  angle  of  junc- 
tion  of   the   corpora  cavernosa,  is 

more  or  less  fixed  {pars  immohilis^  etc.).  Here  the  canal  begins  to  curve 
beneath  the  symphysis,  and  in  the  membranous  portion  ascends  (in  the 
erect  position  of  the  body),  with  a  slight  curve,  convex  upward  and  for- 


Fjg.  22. — Sagittal  section  through  bladder  and 
rectum,  r,  rectum  ;  6,  bladder ;  jo,  prostate  ; 
1,  superior  vesical  fascia;  2,  superior  true 
ligament;  3,  fascial  sheath  for  vesiculas 
seiiiinales;  4,  Colics';  5,  anterior  layer;  6, 
suprapubic  fascia;  7,  perineal  body.  (Mc- 
Allister.) 
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ward,  which  is  continued  through  the  prostatic  portion.  The  curve 
begins  about  one  and  a  half  inch  anterior  to  the  bulb,  and  forms  the 
arc  of  a  circle  about  three  and  a  quarter  inches  in  diameter,  the  chord 
of  the  arc  averaging  two  and  three  quarters  inches.  In  spare,  small 
men  the  curve  is  sharper,  and  also  in  children,  on  account  of  the  high 
position  of  the  bladder  in  the  latter.  In  large,  stout  men,  on  the  other 
hand,  the  curve  is  flatter.  The  lowest  portion  of  the  curve  of  the  ure- 
thra, in  the  erect  position,  is  that  in  contact  with  the  anterior  layer  of 
the  triangular  ligament,  or  the  anterior  part  of  the  membranous  portion 
and  the  posterior  part  of  the  bulbous  portion.  Yarious  morbid  con- 
ditions may  interfere  with  the  direction 
and  curve  of  the  urethra. 

Prostatic  Portion. — Its  course  through 
the  prostate,  averaging  one  and  a  quarter 
inch  in  length,  has  already  been  described. 
As  above  mentioned,  it  presents  a  large, 
spindle-shaped  dilatation  about  its  center, 
being  narrower  above  and  below.  The  up- 
per boundary  of  this  portion  is  the  uvula 
vesicce,  passing  from  which  we  may  trace 
on  the  floor  of  the  urethra  a  slight  ridge 
as  a  whitish  band.  Farther  downward  it 
rises  into  a  narrow  median  ridge  about 
one  eighth  of  an  inch  high  and  eight  to 
nine  lines  long,  and  then  sinks  down  again, 
to  be  continued  as  a  single  or  double  white 
line  along  the  floor  of  the  urethra  into  the 
membranous  and  bulbous  portions.  This  is 
variously  called  the  verumontanum,  cajput 
gallinaginis,  crista  urethrce  and  colliculus 
seravnalis.  The  longitudinal  grooves  on  either  side,  called  the  prostatic 
smus,  are  somewhat  depressed,  owing  to  the  dilatation  of  the  urethra  at 
this  point,  and  the  floor  is  perforated  by  the  oriflces  of  the  prostatic  ducts. 
The  prostatic  sinus,  even  when  not  unusually  deep,  may  impede  the  pas- 
sage of  a  catheter.  About  the  summit  of  the  verumontanum  is  the  open- 
ing of  the  utricle^  in  the  lateral  margins  of  which  are  placed  the  mouths 
of  the  two  common  ejaculatory  ducts.  The  utricle^  uterus  masculinus, 
etc.,  corresponding  to  the  uterus  in  the  female,  run  backward  and  slightly 
upward  in  the  "  middle  portion,"  and  in  the  course  of  the  ejaculatory 
ducts  which  lie  on  either  side  in  its  walls.  It  measures  two  and  a  half  to 
four  lines  deep,  and  two  to  three  lines  in  width.  The  verumontanum  is 
composed  in  part  of  erectile  tissue,  and  contains  many  of  the  longitudinal 
muscle-fibers  of  the  wall  of  the  urethra.     On  cross-section  the  shape  of 


Fig.   23 


Diagram  of  slightly  oblique 
coronal  section  of  pelvis  through 
the  bladder,  prostate,  and  urethra 
— the  erectile  bodies  are  darkly 
shaded.  1,  bladder;  2,  ureter;  3, 
capsule  of  prostate ;  4,  obturator 
fascia ;  5,  anal  fascia ;  6,  forward 
continuation  of  these  united ;  8, 
deep  layer  of  superficial  perineal 
fascia  of  ischio  -  cavernosus ;  10, 
long  perineal  artery;  11,  bulbo- 
cavernosus.     (McAllister.) 
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the  prostatic  urethra  is  somewhat  triangular,  with  its  apex  forward.  The 
mucous  membrane  of  this  portion  lies  in  delicate  longitudinal  plaits  ;  it 
is  of  a  pale,  pinkish-yellow  color,  and  is  lined  by  cylindrical  epithelium. 
With  the  longitudinal  muscle-fibers  just  external  to  the  mucous  mem- 
brane is  mingled  more  or  less  erectile  tissue. 

The  Membranous  Portion,  or  that  part  situated  between  the  two  layers 
of  the  triangular  ligament,  measures  but  one  half  to  three  quarters  of  an 
inch  in  length.  This  measurement  is  rather  less  along  the  floor  of  this 
portion  where  the  bulb  encroaches  to  some  extent,  though  the  projection 
of  the  latter  on  the  triangular  ligament  is  rather  more  away  from  the 
urethra  than  along  it.  It  lies  beneath  the  pubic  arch,  passing  through 
the  two  layers  of  the  triangular  ligament  about  an  inch  below  the  sub- 
pubic angle.  Its  inferior  convex  surface  is  separated  by  a  short  interval 
from  the  third  portion  of  the  rectum,  and  looks  toward  the  surface  of  the 
perinseum.  Its  mucous  membrane,  which  is  redder  than  that  of  the  pros- 
tatic portion,  is  surrounded  by  an  internal  longitudinal  and  an  external 
circular  layer  of  muscle-fibers.  The  circular  fibers  are  continued  forward 
from  the  prostate,  and  with  the  longitudinal  is  mingled  some  erectile 
tissue  continued  back  from  the  bulb.  External  to  these  layers  the  com- 
pressor uretlir£3,  a  voluntary  muscle,  surrounds  the  urethra,  the  fibers 
passing  mostly  transversely  in  front  and  behind  the  urethra.  In  the 
same  compartment,  between  the  two  layers  of  the  triangular  ligament  and 
supported  on  the  anterior  layer,  lie  the  two  Cowper's  glands,  one  on  either 
side  and  below  the  urethra.  They  are  compound  racemose  glands,  about 
the  size  of  a  pea,  and  of  a  yellowish  color.  Their  excretory  ducts  run 
forward  just  beneath  the  urethra,  to  open  on  the  fioor  of  the  bulbous  por- 
tion by  two  small  oblique  openings.  The  ducts  are  one  to  one  and  a  half 
inch  long. 

Spongy  Portion.— This  portion,  six  to  six  and  a  half  inches  in  length, 
begins  posteriorly  in  a  dilatation — the  luTb^  or  sinus  of  the  hulh,  as  that 
part  contained  within  the  bulb  is  called.  The  dilatation  occurs  almost  en- 
tirely on  the  floor  and  sides  of  the  canal,  so  that  the  floor  of  this  part  may 
be  one  to  three  lines  below  the  opening  into  the  membranous  portion 
through  the  triangular  ligament  This  and  the  membranous  portion  are 
on  the  lowest  level  of  the  curve  of  the  urethra,  in  the  erect  position. 
The  layer  of  fascia  separating  them  forms  the  dividing  line  between  the 
"  anterior  "  and  the  "  posterior  "  urethra.  This  distinction  is  an  important 
one,  on  anatomical,  embryological,  pathological,  and  therapeutic  grounds. 
The  "  posterior  "  urethra  or  muscular  portion  is  active  in  micturition,  less 
active  in  coition,  while  the  "  anterior "  or  erectile  portion  is  passive  in 
micturition,  active  in  coition.  The  "  posterior  "  is  developed  from  the 
uro-genital  sinus,  the  "  anterior  "  from  the  surface. 

At  the  anterior  end  of  the  spongy  portion  is  another  dilatation,  the 
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fossa  navicularis,  occurring  largely  on  the  roof  of  the  canal,  and  contained 
within  the  glans.  The  meatus  is  a  firm  vertical  slit,  while  a  cross-section 
of  the  spongy  portion  back  of  the  glans  shows  a  transverse  slit. 

The  mucous  membrane  of  this  portion  of  the  urethra  has  a  cylindrical 
epithelium,  except  at  the  anterior  extremity,  where  it  approaches  the 
squamous  type  and  is  deeper  in  color.  External  to  the  mucous  mem- 
brane is  a  single  layer  of  longitudinal  muscle-fibers. 

Throughout  the  mucous  'rneTnbrcme  of  the  urethra  we  find  small  race- 
mose mucous  glands  and  follicles,  the  glands  of  LittrS.  Besides  these 
there  are  the  larger  laouncB,  whose  openings,  like  those  of  the  glands  of 
Littre,  point  downwai'd  toward  the  meatus.  There  is  one  larger  recess, 
the  lacxma  magna^  situated  on  the  upper  surface  of  the  fossa  navicularis, 
one  inch  from  the  meatus  and  about  one  fifth  of  an  inch  deep.  In  this 
recess  small  bougies,  etc.,  may  readily  be  caught.  The  valvula  fosscB 
navicularis  is  a  fold  of  membrane  often  found  about  half  an  inch  from 
the  meatus  on  the  inferior  surface.  This  may  be  the  site  of  an  occasional 
congenital  narrowing  of  the  urethra. 

PHYSIOLOGY  OP  THE  BLADDER  AND  URETHRA. 

Briefly  stated,  the  physiology  of  the  bladder  consists  in  the  study  of 
its  two  functions  of  holding  and  voiding  urine. 

I.  The  urine  is  held  in  the  bladder  by  means  of  the  sphincters.  There 
is  no  sphincter  in  the  bladder  itself,  but  they  are  placed  along  the  upper 
portion  of  the  urethra,  one  in  the  upper  end  of  the  prostate,  superior  or 
internal  sphincter  vesicw  seu  prostatce,  one  in  the  lower  end  of  the  pros- 
tate, inierior  sphincter  prostatce,  and  one  around  the  membranous  urethra, 
the  external  sphincter  or  compressor  urethrse  muscle.  The  upper  of  these 
three  sphincters  is  involuntary,  the  middle  partly  so,  and  the  external 
wholly  voluntary. 

In  old  age  the  sphincters  are  weaker,  so  that  old  men  can  hold  less 
urine,  and  must  therefore  urinate  more  often. 

If  the  sphincters  are  paralzed  the  urine  dribbles,  and  spastic  contrac- 
tion may  cause  retention  of  urine. 

II.  Micturition  consists  of  three  factors  :  1,  the  detrusors  or  the  en- 
tire muscular  coat  of  the  bladder  ;  2,  abdominal  pressure  aided  by  eleva- 
tion and  contraction  of  the  diaphragm  of  the  pelvis ;  3,  hydrostatic  press- 
ure. Besides  these  factors  we  must  have  a  relaxation  of  the  sphincters. 
As  urine  collects  and  distends  the  bladder,  the  internal  pressure  finally 
reaches  such  a  point  that  the  "  internal  sphincter  "  yields,  and  a  few  drops 
enter  the  prostatic  urethra,  causing  a  desire  to  micturate.  This  may  be 
resisted  for  some  time  by  the  lower  sphincters,  by  the  action  of  the  will,  or 
they  may  be  relaxed  by  the  same  action,  when  the  expulsive  forces  men- 
tioned empty  the  bladder.     The  last  drops  in  the  bladder  are  expelled  by 
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the  circular  fibers  near  tlie  orifice.  The  urethra  is  only  open  during  the 
passage  of  urine,  the  last  drops  of  which  are  expelled  by  the  muscular 
tissue  in  its  wall,  aided  by  the  accelerator  urinse,  which  helps  to  empty  the 
bulb,  and  may  hasten  the  flow  of  urine  contained  in  it.  Between  the  acts 
of  micturition  the  sphincters  remain  closed,  those  composed  of  involuntary 
muscle-fibers  continuously,  those  composed  of  voluntary  muscle-tissue 
when  irritated.  Thus  the  passage  of  an  instrument  or  the  injection  of  a 
fluid  into  the  anterior  urethra  receives  such  a  check  at  the  external  sphinc- 
ter or  compressor  urethras  muscle  that  a  fluid  can  not  pass,  but  flows  back 
and  is  voided  at  the  meatus.  If  the  injecting  catheter  is  passed  behind 
this  point,  however,  the  action  of  the  sphincters  above  does  not  prevent 
the  passage  of  the  fluid  into  the  bladder. 

VII.    THE    MALE    PER1N>EUM, 

The  boundaries  of  the  perinseum  jDroper  are  the  rami  of  the  pubes  and 
ischium,  and  a  line  drawn  between  the  two  ischial  tuberosities.  These 
boundaries  can  be  felt  from  the  surface.  The  perinseum  thus  bounded  has 
the  form  of  an  equilateral  triangle,  of  which  the  sides  measure  three  and  a 
half  inches.  From  the  apex  to  the  center  of  the  base  the  measurement  is 
one  and  a  half  to  one  and  three  quarters  inch.  The  base  is  not  a  straight 
line  between  the  ends  of  the  side  lines,  but  inclines  forward  in  the  middle 
toward  the  apex,  corresponding  to  the  course  of  the  transversus  perinei 
muscle.  The  depth  of  the  perinseum,  or  distance  from  the  skin  to  the  pel- 
vic floor,  varies  with  the  amount  of  subcutaneous  fat,  and  averages  two  to 
three  inches  in  the  posterior  part,  while  the  anterior  part  is  less  than  one 
inch  in  depth. 

The  skin  of  the  perinseum  is  thin,  quickly  showing  ecchymoses,  and 
has  in  the  median  line  a  raphe  continued  forward  on  to  the  scrotum  and 
penis  and  backward  to  the  anus. 

Beneath  the  skin  is  the  superficial  perineal  fascia^  made  up  of  two 
layers.  The  external  layer  contains  the  subcutaneous  fat,  and  is  continu- 
ous with  similar  tissue  on  either  side  and  behind.  The  deep  layer  is  firm 
and  membranous.  Behind,  it  passes  around  the  posterior  border  of  the 
transversus  perinei  muscle,  where  it  joins  the  posterior  end  of  the  triangu- 
lar ligament,  and  becomes  continuous  wdth  the  anal  fascia  lining  the  under 
surface  of  the  levator  ani  muscle.  At  the  sides  it  is  firmly  attached  to 
the  bony  rami.  In  front  it  is  continuous  with  the  dartos  of  the  scrotum 
and  the  fascia  of  the  penis. 

On  account  of  its  connections  there  is  but  one  outlet  for  fluids,  etc., 
beneath  it,  and  that  is  between  the  spines  of  the  ])ubes  on  either  side. 
The  course  of  urine  and  other  extravasations  beneath  it  is  therefore  into 
the  scrotum  and  penis  or  on  to  the  abdomen. 
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From  this  layer  of  fascia  onward  we  have  an  aponeurotic  layer  alter- 
natino-  with  a  layer  of  muscles  etc.,  so  that  the  latter  are  inclosed  on  two 
sides  by  fascia,  the  other  two  sides  being  formed  by  the  rami  of  the  pubic 
arch.  From  the  superficial  perineal  fascia  there  is  an  incomplete  median 
septum  partly  dividing  the  space  into  two  lateral  halves.  In  the  exact 
median  line  of  the  perinseum  there  is  therefore  but  little  danger  of  hjemor- 
rhage,  as  even  the  bulb  has  a  partial  median  septum,  and  apart  from  the 


Fig.  24. — Dissection  of  perineal  muscles.  13,  tuber  ischii ;  14,  great  sacro-sciatic  ligament ;  IS,  spine 
of  the  ischium ;  IT,  obturator  fascia ;  2,  corpus  cavernosum  ;  1,  corpus  spongio.sum;  16,  obtura- 
tor mternus  muscle;  3,  bulbo-cavernosus  muscle;  4,  isclii-cavernosus  muscle;  8,  transversus 
perinei  muscle  ;  15,  levator  ani ;  7,  median;  5,  transverse  septum  of  the  perineal  muscles  ;  6,  an- 
terior layer  of  the  deep  perineal  fascia.     (Henle.) 

bulb  there  is  no  danger  of  haemorrhage  here.  The  next  layer  consists  of 
the  bulb  of  the  urethra  and  its  spongy  portion,  as  far  as  the  scrotum, 
three  pairs  of  muscles,  vessels,  and  nerves. 

The  bulb  and  corpus  spongiosum  are  median  in  position. 

The  bulbo-cavernosus  or  accelerator  urin^e  muscle  surrounds  the  bulb 
at  its  posterior  end.  Farther  forward  it  ])asses  around  the  sides  of  the 
bulb  to  become  attached  to  the  triangular  ligament ;  still  farther  forward 
it  passes  around  to  meet  in  front  of  the  corpus  spongiosum ;  and  the  most 
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anterior  fibers  join  tlie  anterior  fibers  of  the  erectores  penis  muscles  and 
pass  in  front  of  the  corpora  cavernosa,  anterior  to  the  dorsal  vein  of  the 
penis.  It  is  formed  of  two  lateral  halves  united  by  a  median  fibrous  raphe. 
The  erectores  penis  muscles  embrace  the  crus  penis  of  either  side.  The  su- 
perficial trans  versus  perinei  muscle  passes  forward  as  well  as  inward  from 
the  ischial  tuberosities  to  join  with  the  bulbo-cavernosi  and  sphincter  ani 
muscles  at  the  so-called  central  tendinous  point  of  the  perinseum,  one  inch 
or  more  in  front  of  the  center  of  the  anus.  The  three  muscles  thus 
briefly  described  may  form  almost  a  continuous  muscular  layer  (uro-geni- 
tal  diaphragm),  or  they  may  leave  a  considerable  space  between  them  in 
which  is  seen  the  next  layer.  With  the  transversus  perinei  muscles  pass 
the  branches  of  the  internal  pudic  artery  and  nerve  of  the  same  name  as 
the  muscle ;  they  are  unimportant  branches,  however,  and  are  divided  by 
the  incision  in  lateral  lithotomy  with  impunity.  The  deejp  perineal  fascia 
or  triangular  ligament  consists  of  two  layers,  a  superficial  and  a  deep. 
They  are  attached  respectively  to  the  anterior  and  posterior  margins  of 
the  internal  borders  of  the  pelvic  rami  as  far  back  as  the  tuber  ischii. 
Here  the  two  layers  are  united,  and  are  joined  to  the  deep  layer  of  the 
superficial  fascia  as  it  passes  back  behind  the  transversus  perinei  muscles 
to  become  continuous  wdth  the  anal  fascia.  In  front  the  two  layers  are 
separated,  the  greatest  distance  between  the  two  varying  from  one  half  to 
three  quarters  of  an  inch.  The  anterior  layer  is  continuous  with  the 
sheath  of  the  corpora  cavernosa,  and  to  it  the  bulb  of  the  corpus  spongio- 
sum is  firmly  adherent.  The  posterior  layer  is  continuous  with  the  pelvic 
fascia  above  the  levator  ani  muscle  intervening  between  the  two  below, 
and  with  it  the  sheath  of  the  prostate  is  continuous.  The  depth  of  the 
triangular  ligament  from  the  subpubic  angle  to  its  base  is  one  and  a  half 
to  one  and  three  quarters  inch.  One  inch  below  the  subpubic  angle 
the  triangular  ligament  is  perforated  by  the  urethra,  that  part  of  the 
urethra  between  the  two  layers  being  the  membranous  portion.  The 
dorsal  vein,  arteries,  and  nerves  of  the  penis  perforate  the  anterior  layer 
about  half  an  inch  below  the  angle  of  the  pubes. 

Between  the  two  layers  of  the  triangular  ligament  we  have  an  osseo- 
aponeurotic  compartment  occupied  by  tlie  membranous  urethra,  the  com- 
pressor urethras  muscle,  Cowper's  glands,  and  the  artery  of  the  bulb.  The 
compressor  uretlirse  muscle  has  sometimes  been  described  as  consisting  of 
two  portions,  a  deep  transversus  perinei  and  a  circular  external  sphincter 
muscle.  This  division  is  an  artificial  one  ;  the  fibers  pass  both  more  or  less 
circularly  around  the  urethi-a,  and  also  transversely  in  front  and  behind  or 
above  and  below  the  urethra.  Laterally  tliis  muscle  is  attached  to  the  bor- 
ders of  the  pubic  rami  between  the  layers  of  the  triangular  ligament.  It 
lies  on  a  line  more  or  less  anterior  to  the  superficial  transversus  perinei 
muscles.     Its  function  is  as  a  voluntary  sphincter  vesicae,  which  may  also 
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be  excited  by  reflex  action.  The  membranous  urethra  and  Cowper's  glands 
have  ah-eady  been  described,  the  latter  lying  on  either  side  of  the  median 
line,  below  the  urethra,  closely  apj)lied  to  the  deep  surface  of  the  anterior 
layer  of  the  triangular  ligament. 

The  artery  of  the  bulb  passes  inward,  in  this  compartment,  from  the 
internal  pudic  artery  to  enter  the  bulb,  after  penetrating  the  anterior 
layer  of  the  triangular  ligament.  In  its  course  it  lies  about  one  and  a 
half  inch  from  the  anterior  margin  of  the  anus,  so  that  the  incision  in 
lateral  lithotomy  should  not  begin  in  front  of  this  point,  for  fear  of 
wounding  this  artery. 

The  posterior  layer  of  the  deep  perineal  fascia  is  continuous  above 
with  the  pelvic  fascia ;  lower  down  it  has  behind  it  another  muscular 
layer,  the  anterior  part  of  the  levator  ani  muscle.  On  this  layer  rests  the 
apex  of  the  prostate,  the  sheath  of  which,  formed  by  the  recto-vesical 
fascia,  is  continuous  with  it.  On  the  deep  surface  of  the  levator  ani  mus- 
cle lies  the  recto-vesical  fascia  separating  the  muscle  from  the  sub-peri- 
toneal connective  tissue  and  the  peritongeum. 

Along  the  outer  border  of  this  space  runs  the  main  trunk  of  the  deep 
perineal  artery  and  nerve.  At  the  tuber  ischii  the  artery  lies  at  a  depth  of 
one  to  one  and  a  half  inch  from  the  surface  of  the  tuberosity. 

VIII.    THE  SCROTUM. 

The  scrotum  invests  the  testes  and  lower  part  of  the  spermatic  cord  in 
the  form  of  a  double  pouch.  Its  great  mobility  aifords  an  admirable  pro- 
tection to  the  testes,  A  superficial  division  into  two  lateral  halves  by  a 
median  raphe  indicates  its  embryological  formation.  The  scrotum  is 
made  up  of  a  number  of  layers,  but  practically  there  are  but  two  layers, 
separated  by  loose  connective  tissue. 

The  shin  is  fine,  thin,  and  transparent,  thus  showing  an  ecchymosis 
beneath  it  very  quickly.  It  is  elastic,  allowing  of  great  distention,  as  in 
large  hernise,  etc.,  and  also  redundant,  so  that  much  may  be  removed 
without  being  missed.  It  is  dark  in  color,  and  furnished  with  scattered, 
flattened  hairs  and  sebaceous  follicles  whose  secretion  has  a  peculiar  odor. 
It  is  thrown  into  rugcB,  which  are  a  sign  of  health.  These  rug83  are 
caused  by  the  contraction  of  the  next  layer  beneath. 

The  dartos  is  a  reddish-brown,  muscular  layer  continuous  with  the 
superficial  fascia  of  the  groin,  perinseum,  and  penis,  and  differing  from 
the  latter  by  being  entirely  free  from  fat.  The  skin  forms  but  a  single 
pouch,  a  division  into  two  parts  being  only  indicated  on  the  surface  by 
the  median  raphe,  which  is  continued  forward  on  to  the  penis  and  back- 
ward on  to  the  perinteum  as  far  as  the  anus.  The  dartos,  however,  forms 
two  separate  pouches  for  the  two  testes.     These  two  pouches  are  joined 
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together  along  the  median  line  forming  the  so-called  septuTn  scroti^  ad- 
herent to  the  raphe  and  extending  to  the  root  of  the  penis.  The  contrac- 
tion of  the  dartos  is  slow  and  peristaltic,  and  it  alters  the  shape  and 
size  of  the  scrotum.  When  the  scrotum  is  incised,  the  contraction  of  the 
dartos  is  liable  to  invert  the  edges  of  the  skin,  with  which  it  is  firmly 
adherent.  In  fact,  these  two  layers  form  but  a  single  one,  especially  in 
the  lower  half  of  the  scrotum.  In  the  upper  half  of  the  scrotum  the  two 
layers  may  be  somewhat  separated  by  a  subcutaneous  connective  tissue, 
continuous  with  that  of  the  abdomen,  in  which  the  swelling  due  to  (sdema 
or  elephantiasis  may  occur. 

The  layer  formed  by  the  skin  and  dartos  is  separated  from  and  con- 
nected with  the  layer  beneath  by  a  cellular  layer  in  which  occur  effusions 
of  blood  after  contusion  of  the  scrotum.  This  coupling  layer  is  regarded 
by  some  as  the  inteecolumnae  or  speematic  fascia  derived  from  the  ten- 
don of  the  external  oblique  muscle  of  the  abdomen  at  the  external  ring. 
Others  speak  of  the  spermatic  fascia  as  firm,  and  closely  connected  with 
the  next  deeper  layer. 

The  cremaster  consists  of  scattered  loops  of  striped  muscle-fibers  con- 
nected together  by  a  fibrous  membrane.  Above,  it  is  continuous  with  the 
lower  border  of  the  internal  oblique  muscle,  or  at  least  its  attachments  are 
similar  to  those  of  its  conjoined  tendon.  This  layer  is  known  as  the 
cremasteric  fascia,  and  by  its  contraction  the  testicle  is  raised  and  the 
cord  is  shortened.  The  size  of  the  cremaster  varies  with  the  weight  it 
has  to  suspend.  The  cremasteric  reflex  is  due  to  contraction  of  this 
muscle. 

The  infundiluliforon  fascia  closely  connects  the  cremasteric  fascia 
external  to  it  to  the  tunica  vaginalis  internal  to  it  into  a  second  or  internal 
composite  layer  formed  by  the  skin  and  dartos.  This  fascia  is  continuous 
above  with  the  fascia  transversalis,  and  is  connected  to  the  tunica  vaginalis 
by  a  delicate  areolar  tissue  continuous  with  the  subperitoneal  connective 
tissue.  Astley  Cooper  named  this  the  fascia  propria.  This  layer  closely 
invests  the  cord,  and  within  it,  among  the  loose  areolar  tissue  in  front  of  the 
cord,  there  can  sometimes  be  traced  from  the  internal  ring  to  the  upper  end 
of  the  tunica  vaginalis  a  fine  fibrous  cord.  This  is  the  remains  of  foetal 
processus  vaginalis  peritonei,  which  connected  the  peritoneal  cavity  with 
that  of  the  tunica  vaginalis.  Below,  the  inf  undibulif orm  fascia  is  adherent 
to  the  back  of  the  testis  over  a  small  area  where  the  serous  covering:  of 
the  latter  is  wantinff. 

The  tunica  vaghialis  forms  a  closed  serous  sac  whose  opposite  walls 
are  in  contact.  It  is  described  in  two  parts,  o,  parietal  and  a  visceral. 
The  visceral  layer  closely  invests  the  testis  except  along  its  posterior 
border.  Here  it  is  reflected  on  to  the  epididymis  lying  along  the  outer 
side  of  this  border.     At  the  upper  and  lower  ends  of  the  epididymis  the 
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serous  membrane  passes  quite  directly  between  it  and  the  testis,  but  be- 
tween these  two  points  it  forms  a  pouch  (digital  fossa)  between  the  two. 
The  fold  which  forms  the  pouch  has  been  called  the  meso-testis.  This 
layer  invests  the  epididymis,  except  along  its  posterior  border  and  over  a 
small  area  at  the  two  ends  of  its  internal  surface.  The  parietal  layer 
closely  invests  the  inner  surface  of  the  infundibuliform  fascia,  and  forms 
a  cul-de-sac^  extending  half  an  inch  or  so  abovethe  level  of  the  testis  and 
on  either  side  of  it  at  the  beginning  of  the  cord.  At  the  lower  end  of 
the  posterior  superior  border  of  the  testis,  where  the  visceral  serous  cover- 
ing is  reflected  on  to  the  parietal,  the  tunica  albuginea  of  the  testis  comes 
in  contact  with  and  is  adherent  to  the  fibrous  infundibuliform  fascia. 
This  anchors,  as  it  were,  the  testis  to  the  inferior  and  posterior  part  of  the 
tunica  vaginalis,  and  this  is  its  position  when  the  serous  cavity  is  filled 
^vith  fluid,  except  in  those  cases  of  inversio  testis  when  it  has  a  reverse 
position. 

The  blood-vessels  and  ducts  are  connected  with  that  part  of  the  testis 
where  the  visceral  layer  of  its  serous  covering  is  reflected  off — i.  e.,  along 
the  posterior  border. 

Vessels  and  Nerves. — The  hlood-supply  of  the  two  layers  of  the  scrotum 
is  more  or  less  independent  as  is  that  of  the  testis.  The  external 
layer  is  supplied  by  branches  of  the  external  pudic  and  the  su])erficial 
branch  of  the  internal  pudic.  The  deeper  layer  is  supplied  by  the  cre- 
masteric artery  and  the  artery  of  the  vas  deferens,  leaving  the  spermatic 
artery  and  some  branches  of  the  artery  of  the  vas  deferens  to  supply  the 
testis.  The  i^eins  accompany  the  arteries.  The  nerves  which  supply  the 
scrotum  come  from  various  sources,  including  the  ilio-inguinal  and  ilio- 
hypogastric, the  superficial  perineal  branch  of  the  internal  pudic  nerve, 
and  the  inferior  pudendal,  a  branch  of  the  small  sciatic.  These  supply 
mostly  the  skin  and  dartos.  The  cremaster  muscle  is  supplied  by  the 
spermatic  branch  of  the  genito-crural  nerve.  Irritation  of  the  cutaneous 
branch  of  this  latter  nerve  causes  a  reflex  contraction  of  the  muscle 
known  as  cremasteric  reflex. 

The  lymphatics  of  the  scrotum  pass  to  the  inguinal  glands.  Although 
the  blood  and  nerve  supply  of  the  scrotum  is  abundant,  its  vitality  is  not 
great,  so  that  it  sloughs  from  inflannnation  or  pressure  ;  therefore  it  is  ad- 
visable to  be  careful  in  strapping. 

The  scrotum  is,  furthermore,  one  of  the  first  parts  to  show  oedema,  and 
the  most  frequent  seat  of  elephantiasis. 
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IX.    THE    TESTICLES. 

The  testes  are  suspended  in  the  scrotal  pouch  by  means  of  the  cord, 
and  their  attachment  to  the  tunica  vaginahs,  at  unequal  heights,  that  of 
the  left  side  being  usually  lower  than  the  right. 

Shape. — In  shape  they  are  ovoid,  compressed  somewhat  laterally.  They 
thus  present  two  surfaces,  internal  and  external;  two  borders,  anterior 
and  posterior ;  and  two  extremities,  superior  and  inferior. 

As  to  SIZE,  they  average  one  and  a  half  inch  long,  one  and  a  quarter 
inch  from  front  to  back,  and  about  an  inch  transversely.     The  left  is 

often  a  little  the  larger  of  the 
two,  the  average  weight  vary- 
ing from  three  quarters  to  one 
ounce. 

Position.  —  The  testis  is  sus- 
pended obliquely,  so  that  its 
upper  end  points  somewhat  ob- 
liquely outward  and  forward  as 
well  as  upward.  Thus,  the  pos- 
terior border  looks  also  upward 
and  slightly  inward,  the  anterior 
border  in  the  opposite  direction  ; 
and  the  outer  surface  is  inclined 
somewhat  downward  and  out- 
ward, the  inner  surface  in  the 
opposite  direction.  The  testis  is 
normally  fixed  to  the  posterior 
and  inferior  part  of  the  tunica 
vaginalis,  and  retains  this  posi- 
tion when  the  latter  is  filled  with 
fluid.  In  the  cases  of  so-called 
inversion  of  the  testis  its  position 
is  directly  opposite,  in  the  front 
and  lower  part  of  the  scrotum, 
as  if  it  were  rotated  on  its  verti- 
cal axis  through  one  hundred  and  eighty  degrees.  The  testis  may  also 
be  retained  in  the  abdominal  cavity,  or  in  the  inguinal  canal  in  its  pas- 
sage into  the  scrotum.  On  the  other  hand,  it  may  pass  through  the 
scrotum  into  the  perinseum,  by  the  continued  traction  of  the  gubernacu- 
lum,  or  it  may  pass  through  the  femoral  instead  of  the  inguinal  canal. 

The  lower  position  of  the  one  testis,  usually  the  left,  prevents  com- 
pression of  the  two  together  when  walking,  etc. 


Fig.  25 


Left  tunica  vaginalis  opened,  showing 
testis,  epididymis,  etc.,  from  outer  side.  1,  organ 
of  Giraldes;  2,  vas  deferens;  3,  epididymis; 
4,  6,  tunica  vaginalis  ;  5,  testicle  ;  7,  nyda'tid  of 
Morgagni.     (Quain.j 
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The  consistence  of  tlie  testes  is  every  where  equal,  so  that  any  hardness 
is  pathological. 

The  Epididymis. — This  is  made  up  of  convolutions  of  the  first  part  of 
the  excretory  duct  of  the  testis,  is  attached  to  the  posterior  border  of  the 
latter,  and  rests  on  its  outer  surface,  anterior  to  this  border.  Its  enlarged 
upper  end,  called  the  head  or  globus  major ^  projects  slightly  forward  as 
it  rises  a  little  above  the  upper  end  of  the  testis.  The  lody^  or  middle 
portion,  rests  against  the  back  of  the  outer  surface  of  the  testis  by  its  con- 
cave internal  surface.  The  convex  outer  surface  and  the  anterior  border 
are  free.  Along  its  posterior  border  we  find  the  Hue  of  reflection  of  its 
serous  covering,  which  connects  it  with  the  testis  and  the  two  with  the 
parietal  layer  of  the  tunica  vaginalis.  The  lower  end,  smaller  and  more 
pointed  than  the  upper,  is  known 
as  the  tail  or  globus  Tninor,  and 
ends  in  the  beginning  of  the  vas 
deferens. 

The  epididymis  is'  directly 
connected  to  the  testis  at  the 
upper  and  lower  ends  of  its  con- 
cave internal  surface,  and  be- 
tween these  points  by  a  reflection 
of  tunica  vaginalis  from  their 
posterior  borders,  which  forms  a 
pouch  (digital  pouch)  between 
the  two  bodies. 

The  hydatids  of  Morgagni 
are  found  at  the  front  of  the 
globus  major,  and  more  to  its 
outer  side.  They  are  peduncu- 
lated, covered  by  tunica  vagi- 
nalis, and  consist  of  connective 
tissue  and  vessels.  One  or  more 
may  occur,  but  one  is  regularly 
present,  pyriform  in  shape,  and 
lies  between  the  globus  major  and 
the  testis.  They  represent  re- 
mains of  the  ducts  of  Miiller. 

Structure. — The  outer  or  serous  coat  of  the  testis  and  epididymis  forms 
a  complete  covering  for  each,  except  along  their  posterior  borders,  where 
the  visceral  tunica  vaginalis  is  reflected  off  to  become  continuous  with  the 
parietal  layer.  At  the  upper  and  lower  ends  of  the  internal  surface  of 
the  body  of  the  epididymis  it  is  also  connected  directly  with  the  testis. 
Along  the  posterior,  free  border  of  the  testis,  above,  we  have  the  ducts 


Fig.  26. — Injected  testis,  epididymis,  and  vas  defer- 
ens, a,  body  of  testicle;  6,  lobules;  c,  vasa 
recta ;  d^  rete  vasculosum  ;  e,  vasa  efferentia ;  _/, 
coni  vasculosi ;  ^,  epididymis  ;  h^  vas  deferens  ; 
«,  vas  aberrans ;  ■?«,  branches  of  spermatic  ar- 
tery ;  w,  ramification  in  the  testis ;  j5,  union  of 
the  vas  deferens  artery  with  a  twig  of  spermatic 
artery.     (Quain.) 
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passing  out  wliicli  go  to  form  the  epididymis  ;  just  below  this  the  blood- 
vessels enter  the  gland  ;  and  at  its  lower  end  the  tunica  albuginea  of  the 
testis  is  firmly  connected  with  the  infundibuliform,  or  fascia  propria,  of 
the  scrotum. 

The  tunica  albuginea  of  the  testis  is  a  firm,  thick,  white  layer  of 
fibrous  tissue  covering  the  testis  beneath  its  serous  coat.  It  is  owing  to 
the  firm,  unyielding  character  of  this  coat  that  in  inflammation  of  the 
testis  the  swelling  occurs  so  slowly,  but  is  accompanied  by  so  much  pain ; 
and  also  that  hernia  testis  may  occur  when  this  coat  is  once  perforated. 
Along  the  posterior  border  of  the  testis  the  tunica  albuginea  projects  into 
the  gland  as  a  vertical,  median,  fibrous  septum,  mediastinum  testis  or  cor- 
pus Ilighmori,  broader  above  than  below.  From  this  corpus  Highmori 
numerous  incomplete  fibrous  septa  radiate  out  to  the  inner  surface  of  the 
tunica  albuginea,  dividing  the  organ  into  three  hundred  to  four  hundred 
conical  compartments.  A  vascular  network,  supported  and  connected  by 
areolar  tissue,  lines  the  inner  surface  of  the  tunica  albuginea  and  the 
fibrous  septa,  and  has  been  called  the  tunica  vasculosa. 

The  glandular  stdystance  of  the  testis  consists  of  as  many  conical  lobes 
as  there  are  compartments  (three  hundred  to  four  hundred).  In  each  lobe 
there  are  two  or  more  convoluted  tubuli  seminiferi.  These  tubules 
when  straightened  out  are  two  feet  or  more  long ;  they  present  small 
bulgings  near  their  commencement,  and  frequently  communicate  with 
one  another  laterally  at  their  distal  ends.  They  number  between  eight 
hundred  and  nine  hundred,  and  measure  yf^  to  -^\^  of  an  inch  in  diame- 
ter. As  the  tubuli  seminiferi  approach  the  corpus  Highmori  they  unite 
into  a  smaller  number  of  tubules,  which,  becoming  straighter,  are  for  a 
short  distance  close  to  the  mediastinum,  called  tubuli  recti.  These  split 
up  into  a  network  of  channels  in  the  mediastinum,  known  as  the  rete  vas- 
Gidosum  testis,  from  the  upper  and  back  part  of  which  the  secretion  of 
the  testis  is  conveyed  away  by  the  vasa  efferentia.  These,  twelve  to 
twenty  in  number,  perforate  the  tunica  albuginea  along  the  upper  part  of 
the  posterior  border  of  the  gland,  and,  becoming  convoluted,  pass  upward 
as  a  number  of  cone-shaped  bodies,  which  open  above  into  the  single  tube 
of  the  epididymis  at  intervals  of  about  three  inches.  These  cone-shaped 
masses  of  tlie  efferent  tubes,  known  as  cooii  vasculosi,  form  a  portion  of 
the  head  of  the  epididymis. 

The  single  canal  of  the  epididymAs  is  very  much  convoluted,  so  that 
on  being  unraveled  it  is  found  to  measure  twenty  feet  or  more  in  length. 
Its  convolutions,  which  are  grouped  more  or  less  into  lobules  separated  by 
imperfect  septa,  pass  from  the  globus  major  to  the  globus  minor  of  the 
epididymis,  and  are  there  continued  into  the  vas  deferens.  The  canal  of 
the  epididymis  decreases  in  size  toward  the  globus  minor,  but  increases 
again  before  becoming  the  vas  deferens.     Connected  with  the  lower  part 
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of  the  epididymis  is  generally  found  the  vas  aberrams,  a  narrow,  blind, 
convoluted  tube,  two  to  fourteen  inches  long,  often  dilated  at  its  distal 
end,  and  sometimes  branched.  It  resembles  the  vas  deferens  in  structure, 
and  may  be  connected  with  the  Wolffian  duct  of  the  fcetus  in  origin. 

The  WALLS  of  the  tubuli  seminiferi  in  the  testis  are  composed  of 
several  layers  of  cells,  the  inner  forming  the  basement  membrane,  being 
alone  complete.  This  basement  membrane  is  continued  in  the  tubuli 
recti,  but  the  rete  vasculosura  testis  has  no  proper  wall.  The  wall  of  the 
vasa  eiferentia  and  epididymis  contain  some  muscle-fibers,  and  become 
thicker  as  we  approach  the  vas  deferens. 

The  mucous  membrane  of  the  tubuli  seminiferi  comprise  several 
layers  of  epithelium,  of  which  the  outer  alone  is  regular  and  complete.  In 
the  internal  or  nutritive  layer  lie  imbedded  the  heads  of  the  spermatozoa. 
In  the  tubuli  recti  the  mucous  membrane  consists  of  a  single  layer  of 
cubical  or  flattened  cells  continuous  with  the  outer  complete  layer  of  the 
tubuli  seminiferi  and  with  the  single  layer  of  flattened  cells  in  the  rete 
vasculosum  testis.  In  the  vasa  eflerentia  and  the  epididymis  the  columnar 
cells  are  ciliated,  the  movement  of  the  cilia  being  toward  the  vas  deferens. 
In  the  globus  minor,  near  the  vas  deferens,  the  cilia  disappear. 

Vessels  and  Nerves. — The  spermatic  artery  supplies  the  testis  and 
epididymis,  together  with  a  few  small  anastomosing  branches  of  the  artery 
of  the  vas  deferens.  Their  point  of  entrance  is  along  the  posterior  bor- 
der, at  which  point  also  the  several  branches  of  the  spermatic  vein  pass 
out,  and  unite  together  into  a  plexus,  the  p>am,piniform  plexus.  The 
lymphatics^  beginning  as  intercommunicating  spaces  between  the  tubuli 
seminiferi,  accompany  the  spermatic  vessels  and  terminate  in  the  lumbar 
glands.  The  nerves  are  derived  from  the  sympathetic,  and  come  mostly 
from  the  aortic  plexus  along  the  spermatic  vessels,  forming  the  spermatic 
plexus.  A  few  filaments  come  from  the  hypogastric  plexus  along  the 
artery  of  the  vas  deferens. 

Spermatic  Cord.^This  consists  of  the  following  structures,  which  are 
grouped  together  by  delicate  areolar  tissue  in  their  passage  from  the  in- 
ternal abdominal  ring  to  the  upper  end  of  the  testis.  They  have  the 
same  coverings  as  the  testis  while  they  are  contained  in  the  scrotum,  ex- 
cept for  the  tunica  vaginalis,  which  is  often  found  represented  by  a  fibrous 
cord  among  the  other  structures  of  the  cord.  Above,  the  dartos  covering 
is  replaced  by  superficial  fascia,  subcutaneous  connective  tissue  interven- 
ing between  it  and  the  skin.  The  spermatic  fascia  extends  only  to  the 
external  abdominal  ring,  to  be  there  continued  as  the  aponeurosis  of  the 
external  oblique  muscle.  The  internal  oblique  muscle  also  takes  the 
place  of  the  cremaster  layer  in  the  inguinal  canal.  Briefly  described,  the 
cord  in  the  inguinal  canal  is  bounded  in  front  by  the  aponeurosis  of  the 
external  oblique  muscle,  and  to  a  slight  extent,  externally,  by  the  muscle- 
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fibers  which  form  the  conjoined  tendon ;  behind,  by  the  transversalis 
fascia,  and  below  or  internally  by  the  conjoined  tendon  ;  below,  by  the 
union  of  the  aponeurosis  of  the  external  oblique  with  the  transversalis 
fascia ;  and  above,  by  the  conjoined  tendon  and  its  muscle. 

The  structures  forming  the  cord  are  as  follows :  (1)  vas  deferens  ; 
(2,  3)  the  spermatic  artery,  and  the  artery  of  the  vas  deferens ;  (4)  the 
spermatic  plexus  of  veins  ;  (5)  the  sympathetic  nerve-fibers ;  (6)  lym- 
phatics. The  cremaster  muscle,  its  artery,  and  the  genito-crural  nerve 
belong  properly  to  the  coverings  of  the  cord. 

The  sjjermatic  plexus  of  veins  (or  pampiniform  plexus)  is  divided 
into  two  groups  :  (1)  a  larger  group,  placed  anteriorly  with  the  spermatic 
artery ;  (2)  a  smaller  group,  with  the  artery  of  the  vas  deferens  lying 
more  posteriorly.  It  is  the  former  only  of  these  two  groups  which  is  to 
be  included  by  the  ligature  in  operating  for  varicocele.  Above,  the  veins 
form  two  or  three  trunks,  which  passing  into  the  abdomen  unite  to  form 
a  single  trunk,  which  empties  into  the  vena  cava  on  the  right  side,  the 
renal  vein  on  the  left. 

The  following  are  some  of  the  anatomical  reasons  for  the  frequency 
of  varicosities  in  the  spermatic  veins :  their  length,  dependent  position, 
vertical  course,  large  size  as  compared  with  the  arteries,  few  and  imperfect 
valves,  and  tortuosity.  Further,  they  lack  external  support,  being  in  a 
loose  tissue,  and  are  exposed  to  pressure  in  the  inguinal  canal. 

The  vas  deferens  continues  the  canal  of  the  epididymis,  and  ascends 
on  the  inner  side  of  the  epididymis,  from  which  and  the  posterior  aspect 
of  the  testis  it  is  separated  by  the  spermatic  vessels.  It  then  forms  one 
of  the  elements  of  tlie  spermatic  cord,  and  ascends  almost  vertically  to  the 
external  inguinal  ring,  lying  behind  the  other  structures  of  the  cord,  ex- 
cept in  inversion  of  the  testis,  when  it  lies  in  front. 

From  the  external  ring  it  passes  upward  and  outward  to  the  inner 
margin  of  the  internal  inguinal  ring,  where  in  turning  inward  it  forms  a 
crescentic  margin  in  the  inf undibuliform  fascia ;  it  then  turns  sharply 
inward  and  downward  into  the  pelvis,  across  the  external  iliac  vessels, 
turning  around  the  outer  and  upper  aspect  of  the  deep  epigastric  artery. 
It  lies  beneath  the  lateral  false  ligament  of  the  bladder,  where  it  crosses 
the  obliterated  hypogastric  artery.  Having  reached  the  side  of  the  blad- 
der, it  arches  backward  and  downward  over  the  ureter  to  reacli  the  base 
of  the  bladder  to  the  inner  side  of  the  ureter.  Here  it  lies  to  the  inner 
side  of  and  parallel  to  the  seminal  vesicles,  and  finally  joins  with  the  duct 
of  the  latter,  near  the  base  of  the  prostate,  to  form  the  common  ejacula- 
tory  duct.  The  course  of  the  latter  through  the  prostate  has  already 
been  described. 

At  its  commencement  the  vas  deferens  is  rather  tortuous ;  it  then 
becomes  straight,  and  of  nearly  uniform  caliber,  but  at  the  base  of  the 


TEE  TESTICLES.  47 

bladder  near  its  termination  it  is  dilated  into  a  large  sacculated  ampulla, 
resembling  a  seminal  vesicle,  and  then  narrows  again  before  joining  with 
the  latter.  It  measures  nearly  two  feet  in  length,  and  one  tenth  of  an 
inch  in  its  average  diameter.  The  walls  of  the  vas  deferens  are  dense 
and  thick,  so  that  it  can  readily  be  detected  by  its  firm,  cord-like  sensation 
when  pinched.  The  wall  consists  of  a  thick  external  fibrous  coat ;  a  mid- 
dle muscular  coat,  the  inner  fibers  of  which  are  circular,  the  outer  longi- 
tudinal ;  and  an  internal  mucous  coat.  The  muscular  coat  is  thick  and 
yellowish,  and  near  the  epididymis  there  is  an  additional  thin  longitudinal 
layer.  The  mucous  membrane  shows  three  or  four  longitudinal  ridges. 
The  epithelium  is  columnar,  and  not  ciliated.  In  the  amjpiilla  occur 
tubular  mucous  glands,  and  in  many  other  respects  this  part  resembles 
the  seminal  vesicles. 

(For  the  anatomy  of   the   seminal   vesicles,  see   the   article  on  The 
Seminal  Yesicles.) 
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By  RAMON  GUITERAS,  M.  D. 

ABNORMITIES  OF  THE  PENIS. 

Absence  of  the  Penis  is  rare.  Vinogrodoff  reported  tlie  ease  of  a 
boy  seven  years  of  age  in  wliom  there  was  no  penis,  altliougli  the  scrotum 
and  testicles  were  normal.  In  some  cases  neither  penis  nor  scrotum  are 
present.  In  other  cases  the  penis  and  anus  are  absent,  as  in  one  case  re- 
ported by  Agnew,  where  a  man  passed  fEeces  from  his  mouth  for  a  period 
of  forty  years.  Absence  of  penis  may  be  due  to  accident,  self -mutilation, 
wounds  followed  by  sloughing,  phagedenic  diseases,  etc.  A  case  came 
under  my  observation  at  the  Charity  Hospital,  some  years  ago,  of  a  man 
thirty-five  years  of  age,  who  had  been  suffering  from  a  chancroidal  ulcera- 
tion of  the  glans  penis,  evidently  phagedenic.  He  had  used  a  wash  pre- 
scribed for  him  by  an  apothecary.  The  ulceration,  however,  continued 
to  extend,  and  had  eaten  away  his  penis  up  to  the  pubes,  when  he 
decided  to  enter  the  hospital,  fearing  that  it  might  ulcerate  into  the 
bladder. 

In  still  other  instances  the  absence  of  the  penis  is  due  to  operation,  as  in 
the  case  of  eunuchs.  There  are  two  classes  of  eunuchs,  the  complete  and 
the  incomplete.  The  complete,  employed  in  the  harems  of  the  East,  are 
castrated  when  small,  either  by  amputation  or  by  tying  a  ligature  about 
the  genitalia  close  to  the  pubes  and  then  placing  them  in  sand-holes  until 
gangrene  and  slough  of  the  genitals  follow.  This  is  a  very  dangerous 
procedure,  and  the  majority  of  the  children  die  from  its  effects. 

The  incomplete  or  simply  castrated  eunuchs  were  principally  among 
the  Italians,  where  they  were  formerly  seen  as  soprano  singers.  The 
operation  is  still  performed  among  certain  sects  in  parts  of  Russia  and 
Roumania. 

Rudimentary  Penis. — Instances  of  this  abnormity  are  often  seen. 
Dr.  Joseph  Jones,  of  'New  Orleans,  reported  a  case  in  which  the  penis  was 
but  an  inch  in  length,  the  testicles  and  scrotum  being  absent.  In  other 
cases  where  the  penis  is  absent  and  the  scrotum  present  this  defect  is  gen- 
erally due  to  an  imperfect  fusion  of  the  septum  between  the  anterior  or 
uro-genital  and  the  posterior  or  anal  portion,  thus  producing  a  broken  or 
bridged  condition  of  the  cloacal  wall.     This  not  only  accounts  for  the 
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absence  of  the  penis  from  the  nonappearance  of  the  genital  eminence, 
but  also  for  the  displacement  of  the  urethra,  so  that  its  orifice  is  in  the 
rectum  or  some  fold  in  the  skin. 

Concealed  Penis. — This  is  occasionally  observed  in  infants,  either 
beneath  the  skin  folds  of  a  cleft  scrotum  or  buried  beneath  the  fat  of  the 
mons.  In  these  cases  careful  examination  will  reveal  it  as  a  small,  firm 
cylinder. 

The  operative  measure  consists  of  an  incision  made  through  the  over- 
lying tissues,  thus  liberating  the  organ — flaps  sufiicient  to  cover  it  being 
taken  from  tlie  adjoining  skin. 

Multiple  Penis. — Such  cases  are  rare.  They  may  be  situated  either 
beside  one  another,  over  one  another,  or  separated  from  one  another. 
The  functions  of  urination  and  copulation  are  generally  intact.  The  case 
reported  by  Ernest  Hart  (Lancet,  1866)  was  a  very  interesting  one.  A 
strong,  healthy  man  had  a  withered  thigh,  leg,  and  foot  between  his 
thighs.  In  front  of  this  was  a  scrotum,  and  on  either  side  testicles  and  a 
penis,  all  in  thorough  working  order. 

Imperfect  or  Deformed  Penis. — The  two  principal  varieties  of 
imperfect  and  deformed  penis  are  those  connected  with  hermaphroditis- 
mus  and  hypo-  and  epispadias.  True  hermaphrodism — i.  e.,  when  one 
side  has  the  male  germinal  gland,  the  testicle,  and  the  other  the  ovary — 
are  rarely  if  ever  seen,  the  cases  which  come  principally  to  our  notice 
being  those  of  the  spurious  variety,  which  are  very  puzzling  at  birth,  in 
that  the  organs  belonging  to  both  sexes  seem  to  be  present.  For  instance, 
a  male  with  a  cleft  scrotum,  undescended  testicles,  and  a  diminutive, 
hypospadic  penis,  with  the  urethral  opening  in  the  perinseum,  closely  re- 
sembles a  female  with  elongated  clitoris  and  an  atresic  vagina. 

The  following  cases,  one  of  true  the  other  of  pseudo  hermaphrodism, 
illustrate  the  characteristics  of  the  two  conditions : 

Case  of  Lukomsky. — Patient  thirty  years  of  age;  penis  two  inches  long, 
without  urethra,  below  whicli  was  a  scrotum  with  two  testicles.  Below  the 
scrotum  was  a  normal  vulva,  with  a  labia  majora,  minora,  and  clitoris,  beneath 
which  was  discovered  the  urethral  opening.  The  vagina  was  about  three  inches 
in  length,  with  a  normal  uterus  and  cervix.  The  patient  had  never  menstru- 
ated. In  having  coitus  with  a  female,  a  whitish  fluid  was  ejaculated  through 
the  vaginal  slit. 

Boudareff\s  Case. — Patient  thirty-five  years  of  age;  genital  slit  about  one 
and  one  fourth  inch.  Labia  majoi'a  contained  oval  bodies  resembling  testi- 
cles, with  .spermatic  cords  running  from  them  into  the  pelvis.  Labia  minora 
small,  resembling  continuation  of  prepuce  of  clitoris.  Clitoris  was  two  and 
a  half  inches  long  and  two  inches  in  circumference.  It  contained  no  ure- 
thra. The  urethral  orifice  was  at  the  upper  angle  of  the  vaginal  opening,  and 
admitted  two  fingers,  through  which  the  patient  probably  had  intercourse. 
The  vagina  was  shallow,  measuring  a  little  over  an  inch,  and  ending  in  a 
rudimentaiy  uterus.     Patient  had  never  menstruated. 
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From  the  numerous  cases  of  true  and  pseud o  hermaphroditismus 
quoted  bj  different  authors,  certain  conclusions  maj  be  drawn  : 

1.  That  the  greater  part  of  these  are  cases  of  hypospadic  males. 

2.  That  the  predominating  sex  should  be  carefully  searched  for  and 
decided  upon  by  physiological  as  well  as  anatomical  observations ;  that  in 
so  doing  the  two  principal  signs  to  be  considered  are,  the  presence  of 
menstrual  fluid,  or  a  discharge  from  some  point  of  a  whitish  fluid  con- 
taining spermatozoa. 

3.  That  too  much  importance  should  not  be  attached  in  adult  life  to 
their  male  or  female  characteristics  and  sexual  affinities,  as  these  are 
governed  to  a  great  extent  by  the  sex  according  to  which  they  were 
brought  up. 

Treatment. — Careful  examination  having  been  made  and  the  pre- 
dominating sex  decided  upon,  surgical  interference  should  at  once  be 
instituted  to  correct,  if  possible,  by  plastic  work  the  existing  state  of 
affairs,  and  to  favor  the  healthy  development  of  the  parts  by  freeing 
them  from  any  tissue  tending  to  induce  the  deformity  by  its  interference ; 
also,  to  cover  over  or  remove  any  crevices  or  tissues  which  are  of  no 
other  use  than  to  disguise  or  deform  the  true  sex.  In  some  cases,  where 
it  is  uncertain  which  functions  will  predominate,  it  is  better  to  wait  and 
perform  simple  temporary  operations  until  further  developments  take 
place. 

Malformation  and  congenital  defects  of  the  sexual  organs  are  gen- 
erally accompanied  by  imbecility,  idiocy,  and  epilepsy.  Bourne ville  and 
Sollier,  from  a  careful  study  of  a  large  number  of  these  cases,  re- 
ported that  of  223  under  thirteen  years  of  age,  164  were  idiots,  while  59 
were  idiotic  and  epileptic  as  well.  Of  505  cases  over  thirteen  years  of 
age,  1T2  were  idiotic  and  333  were  affected  with  epilepsy.  The  cases 
were  principally  those  of  phimosis,  hypospadias,  atrophy  of  testicles, 
ectopy  of  testicles,  and  bell-clapper  glans. 

Undersized  Penis  is  a  condition  occasionally  found  where,  al- 
though the  organ  is  perfectly  formed,  it  is  not  large  enough  to  permit  of 
satisfactory  connection.  In  such  cases  the  organ  may  be  enlarged  by 
the  use  of  various  forms  of  apparatus  which  have  been  invented-for  this 
purpose,  the  object  being  to  increase  the  amount  of  blood  in  the  part, 
and  thus  favor  hypertrophy. 

Oversized  Penis  is  a  condition  which  often  causes  a  great  deal  of 
trouble  to  the  possessor.  First,  because,  if  he  leads  a  dissipated  life,  he 
is  in  constant  danger  of  having  its  tissues  torn,  and  therefore  infected 
through  coitus ;  and,  secondly,  because  he  is  liable  to  injure  the  organs 
of  those  with  whom  he  may  cohabitate. 
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INJURIES  TO   THE   PENIS. 

Wounds  of  the  Penis. — The  classification  is  tlie  same  as  for  wounds 
of  other  parts. 

Incised  wounds  are  generally  made  with  knife  or  razor  by  jealous 
women,  or  by  monomaniacs  for  the  purpose  of  self-mutilation.  They 
are  often  irregular  on  account  of  the  tough,  trabecular  nature  of  the 
tissue  and  the  extreme  mobility  of  the  part. 

Lacerated  wounds  are  not  common ;  they  are  most  often  due  to  tlie 
organ  being  caught  in  machinery. 

Punctured  wounds  are  also  rare,  except  in  time  of  war,  from  sword 
and  bayonet  thrusts. 

Contused  loounds  are  caused  by  blows,  kicks,  jams,  and  similar  acci- 
dents. They  are  often  serious,  and  are  liable  to  be  complicated  with 
fracture  of  the  penis  or  rupture  of  the  urethra. 

Strangulation  is  generally  classified  with  this  condition.  It  has  been 
observed  in  boys  suffering  from  incontinence  of  urine  or  seminal  emis- 
sions, from  tying  a  string  around  the  organ  as  a  preventive.  If  the 
resulting  strangulation  is  not  relieved,  the  string  may  cut  through  the 
urethra,  or  gangrene  and  slough  of  the  penis  may  result.  Oftentimes 
after  the  string  has  been  removed  a  band  of  ulceration  remains,  which 
may  give  rise  to  a  cicatrix,  interfering  with  the  function  of  the  organ. 
Strangulation  may  result  from  other  causes.  Mr,  Potts  reported  the  case 
of  a  man  who  came  to  him  with  his  organ  greatly  swollen  and  dis- 
colored, the  glans  being  quite  black.  About  two  thirds  back  on  the  organ 
was  a  ring  deeply  imbedded,  M^hich  had  been  slipped  over  it  by  some 
woman  a  few  hours  before.  This  was  filed  off  by  passing  a  director  be- 
neath it. 

A  peculiar  case  was  observed  at  the  Chambers  Street  Hospital  some 
years  ago.  A  man  had,  for  some  unaccountable  reason,  put  his  penis  in 
a  bottle.  Strangulation  ensued,  and  he  entered  the  hospital  some  hours 
afterward  wearing  the  bottle.  The  part  of  the  penis  within  the  bottle 
was  very  much  swollen  and  congested,  and  the  organ  was  liberated  with 
great  difficulty. 

Gunshot-wounds  of  the  penis  are  rare,  occurring  usually  in  time  of 
war.  The  urethra  may  be  injured,  or  a  part  or  the  whole  of  the  penis 
may  be  carried  away. 

Treatment. — The  three  dangers  to  be  guarded  against  are  haemorrhage, 
urinary  infiltration,  and  curvature  as  the  results  of  a  wound  of  the  corpora 
cavernosa.  In  all  cases  wash,  cleanse,  and  thoroughly  remove  any  debris. 
Ligate  severed  vessels,  and  approximate  and  sew  up  incised  wounds  with 
silk  or  wire.  If  the  urethra  is  cut,  its  edges  should  be  brought  together 
and  a  catheter  retained.     The  subject  of  urinary  infiltration  is  treated 
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elsewhere.  From  all  these  wounds  cicatrices  causing  curvature,  as  in 
cases  of  fracture,  may  occur,  the  curve  depending  on  the  site  of  the  wound. 

Fracture  of  the  Penis  is  generally  due  to  injuries  received  when  the 
organ  is  in  a  state  of  erection,  by  "  missing  the  mark,"  as  Bryant  aptly 
terms  it,  when  in  coitus  the  penis  strikes  the  outer  wall  of  the  vulva  or 
the  pubes  ;  or  it  may  occur  in  relieving  a  chordee  by  a  blow — "  breaking 
the  chordee,"  as  it  is  termed.  In  this  manner  a  traumatic  stricture  may 
be  caused.  Fracture  of  the  penis  is  followed  by  pain  and  induration  in 
one  or  both  of  the  corpora  cavernosa.  Later  an  atrophied  condition  at 
this  point,  which  interferes  with  a  complete  turgescence  of  that  side,  may 
result  in  lateral  curvature. 

Fracture  of  the  penis  may  be  complicated  with  rupture  of  the  urethra, 
in  which  case  there  is  often  an  abundant  urethral  haemorrhage.  Fracture 
of  the  corpus  spongiosum  may  occur  as  well,  though  this  is  rare.  Bryant 
mentions  the  case  of  a  boy  nineteen  years  of  age  who  was  bitten  by  a 
horse,  entirely  severing  the  corpus  spongiosum,  which  prolapsed  from 
the  urethra  as  a  fleshy  mass.  This  was  of  no  special  inconvenience,  the 
urine  escaping  by  its  side. 

Treatment. — Rest  in  bed  should  be  enforced,  applications  of  cold 
water  or  solution  of  lead  and  opium  ;  pass  and  retain  gum-elastic  catheter. 
If  oedema  and  swelling  are  great  and  slough  threatens,  full  incisions  may 
be  resorted  to.     The  organ  should  be  kept  elevated. 

Dislocation  of  the  Penis. — Malinouski  reports  a  case  in  an  adult 
where  the  penis  was  dislocated  into  the  scrotum  by  mechanical  violence 
and  remained  there  for  four  months.  It  was  then  liberated  and  reclad 
with  its  own  integument  patched  out  with  scrotal.  The  power  of  coitus 
quickly  returned. 

J.  B.  Field  reports  a  case  where  the  penis  and  both  testicles  were  dis- 
located up  under  the  abdominal  integument  above  Poupart's  ligament. 

A.  P.  Hill  reported  the  case  of  a  boy  who  was  caught  in  a  hay-rake, 
lacerating  his  scrotum  and  perinseum,  and  dislocating  his  penis  upward 
under  the  integument  of  the  linea  alba.  This  was  not  discovered  until 
retention  of  urine  set  in.  The  sheath  of  the  penis  was  then  split  up  and 
the  organ  lished  down  into  place. 

CUTANEOUS  AFFECTIONS. 

Cutaneous  affections  of  the  penis  may  be  classified  as  acute  and 
chronic.  The  acute  embrace  eczema,  erj^sipelas,  scabies,  and  herpes ;  the 
chronic  include  lupus,  tuberculosis,  epithelioma,  and  verrucse.  Of  these, 
herpes,  epithelioma,  and  verrucse  will  be  considered  elsewhere.  There 
are  other  affections,  acute  and  chronic,  which,  though  involving  the  skin, 
will  for  the  sake  of  classification  be  considered  later,  as  lymphangitis, 
adenoma,  elephantiasis,  etc. 
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Eczema.  ^ — Eczema  of  tlie  penis  may  be  either  of  the  erythematous 
or  vesicular  form.  Where  scrotum  and  penis  are  both  affected  it  is  apt 
to  be  chronic  and  ver}^  rebelhous,  and  is  often  accompanied  by  pliimosis 
and  enlargement  of  the  inguinal  glands.  It  is  generally  found  in  men 
between  the  ages  of  thirty  and  fifty,  who  are  of  a  catarrhal,  gouty,  or 
rheumatic  diathesis.  Its  favorite  seats  are  the  prepuce  near  the  margin 
and  the  base  of  the  penis.  Eczema  of  the  prepuce  is  generally  subacute, 
and  occasioned  by  the  rubbing  of  the  organ  against  the  underclothing  or 
other  ill-fitting  garments.  When  accompanied  by  an  inflamed  and  infil- 
trated base  and  enlarged  glands  in  the  groin,  it  often  causes  considerable 
anxiety  to  the  patient,  especially  if  it  occurs  soon  after  a  suspicious  coitus, 
as  he  is  very  apt  to  fear  that  he  has  the  initial  lesion  of  syphilis.  Eczema 
may  appear  on  the  inner  layer  of  the  prepuce  instead  of  the  outer.  Ecze- 
ma of  the  base  of  the  penis  is  generally  chronic  and  slightly  infiltrated. 
It  may  cause  very  little  inconvenience  for  months  or  years. 

Treatment. — The  acute  variety  is  best  treated  by  powders.  The 
patient  should  be  directed  to  wash  the  surface  twice  a  day  with  hot 
water,  and  afterward  to  sprinkle  on  a  powder  consisting  of  boracic  acid, 
bismuth,  and  lycopodium  or  starch.  In  some  cases,  after  sprinkling  wdth 
the  powder,  I  lay  over  it  a  soft  piece  of  sheet  lint  covered  with  vaseline. 
Eczema  in  this  location,  as  elsewhere,  is  often  due  to  faulty  excretion  of 
the  kidneys  or  an  accumulation  of  excrementitious  matters  in  the  blood 
in  individuals  of  a  gouty  or  rheumatic  diathesis.  Considerable  assistance 
may  be  derived  from  the  use  of  acetate  of  potash,  grs.  xv,  t.  i.  d.  In- 
flamed or  enlarged  inguinal  glands  should  be  painted  with  iodine. 

In  the  chronic  variety,  such  as  occurs  about  the  base  of  the  penis, 
ointments  seem  to  be  most  efficacious ;  and  as  it  is  necessary  in  these 
cases  to  resort  to  mild  stimulation,  good  results  are  often  obtained  by 
adding  oil  of  cade,  one  half  drachm  to  one  drachm  to  the  ounce  of  zinc 
oxide,  Lassar,  or  diachylon  ointment.  If  much  moisture  exist,  dust  on 
the  powder  above  mentioned. 

Scabies. — Scabies  is  the  cutaneous  affection  which  causes  perhaps 
more  alarm  than  any  other  acute  nonvenereal  lesion  found  on  the  penis. 
The  lesions  may  be  either  papular  or  pustular.  A  patient  with  one  or 
two  papules  or  pustules  on  the  organ,  enlarged  glands  in  the  groin,  and  an 
eruption  on  the  body,  may  believe  that  he  has  syphilis,  especially  if  he  hap- 
pened to  have  a  sore  throat,  a  cold,  or  malaria  at  tlie  same  time.  Careful 
examination,  however,  would  at  once  show  the  difference.  The  eruption 
of  sca])ies  itches,  and  is  acute  and  irritable.  The  presence  of  burrows  is 
an  important  diagnostic  sign,  the  most  typical  of  which  are  found  on  the 
penis  and  between  the  fingers.  The  lesions  of  tliis  disease  on  the  penis 
at  times  resemble  moist  specific  papules  or  mucous  patches,  for  which 
they  are  often  mistaken. 
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Treatment. — Wash  with  soap  and  water,  and  apply  the  following  oint- 
ment :  Carbolic  acid,  ten  grains  ;  oil  cadini,  one  half  drachm  ;  ung.  sulph., 
one  ounce.  Scabies  of  the  rest  of  the  body  should  be  treated  in  the  same 
way  every  night  for  five  nights,  and  the  patient  should  be  directed  to  put 
on  fresh  linen  every  morning. 

Lupus. — Lupus  of  the  penis  is  a  rare  affection.  The  erythematous 
variety  is  differentiated  from  epithelioma,  with  which  it  is  very  often  con- 
founded, by  the  duration  and  slowness  of  the  disease,  the  characteristic  scal- 
ing, and  the  presence  of  cicatricial  tissue  in  the  places  that  have  already 
been  invaded.  Lupus  vulgaris  differs  also  in  duration,  being  a  disease  be- 
ginning during  boyhood  or  youth,  while  epithelioma  is  a  disease  of  old  age. 
Lupus  advances  slowly,  leaving  cicatrices  behind  it ;  while  epithelioma 
advances  more  rapidly,  quickly  tending  to  glandular  involvement  and 
ulceration. 

Tuberculosis  of  the  Penis  is  an  exceedingly  rare  disease.  Kraske 
has  recently  reported  a  case  of  this  kind  in  a  man  forty-nine  years  of  age, 
who  had  tubercular-looking  ulcers  on  his  glans.  Amputation  of  the 
organ  was  performed,  and  a  microscopical  examination  confirmed  the 
diagnosis,  both  typical  giant  cells  and  tubercle  bacilli  being  found.  The 
growth  was  more  marked  deep  in  the  substance  of  the  organ,  thus  show- 
ing that  the  infection  was  not  a  surface  one. 

LYMPHATIC  AFFECTIONS  OF   THE  PENIS. 

The  various  lymphatic  and  suppurative  inflammations  of  the  penis, 
lymphangitis,  lymphitis,  abscesses,  phlegmon,  erysipelas,  etc.,  are  closely 
allied,  in  that  the  infecting  material  is  introduced  through  the  lymphatic 
channels  and  the  inflammation  begins  around  them. 

Lymphangitis. — In  one  variety  of  lymphangitis  a  hard  cord  ap- 
pears on  the  dorsum  of  the  penis,  the  result  of  acute  inflammation,  as 
gonorrhoea.  This  afterward  becomes  reddened,  painful,  and  tender,  and 
is  followed  by  enlargement  of  the  inguinal  glands. 

There  is  another  form  of  lymphangitis,  in  which  the  lymphatics  on 
the  side  of  the  penis  become  very  much  enlarged,  and  often  the  whole 
organ  is  swollen,  red,  and  inflamed.  When  the  lymphatic  inflammation 
becomes  so  great  that  suppuration  takes  place,  the  pus  is  generally  dis- 
charged through  the  prepuce,  coming  out  from  its  inner  side. 

Still  another  variety  of  lymphangitis,  known  as  virulent  Ij^mphitis, 
occurs  generally  in  connection  with  chancroids,  in  which  case  the  virus 
sets  up  an  inflammation  in  the  lymphatics  of  the  penis  before  they  reach 
their  terminal  ganglia. 

Treatment. — Lymphangitis  of  the  penis  should  be  treated  during  the 
acute  stage  by  lead  and  opium  wash,  hot  or  cold  water,  and  elevation  of 
the  organ.     If  suppuration  threatens,  poultice  ;  if  cellulitis  develop,  poul- 
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tice,  open,  and  treat  as  cellulitis  elsewhere.  In  eases  of  lymphitis,  with 
virulent  abscesses,  open  and  treat  as  buboes. 

Abscess  of  the  Penis  may  develop,  as  elsewhere  on  the  body,  with 
no  apparent  cause.  I  remember  the  case  of  an  Italian,  possessing  an  un- 
usuall}^  large  organ,  on  the  left  side  near  the  middle  of  which  was  an  ab- 
scess one  or  two  inches  in  diameter  and  one  half  inch  in  height.  The  man 
was  otherwise  in  perfect  health,  and  not  suiiering  from  any  venereal 
disease. 

Treatment. — Poultice  until  fluctuation  takes  place,  then  open  and 
dress  antiseptically. 

Cellular  Inflammation  of  the  Organ,  or  Penitis,  is  of  rare 
occurrence,  and  usually  complicates  some  other  existing  disease.  It  is 
generally  diffuse,  and  occupies  the  lower  part  of  the  organ,  which  is  very 
much  swollen,  reddened,  and  infiltrated,  with  more  or  less  marked  fluctu- 
ation.    There  may  be  a  considerable  elevation  of  temperature. 

Treatment. — Poultice ;  quinine  tonics ;  open  when  fluctuation  takes 
place,  and  treat  antiseptically. 

Periurethral  Phlegmon  is  a  little  abscess  occurring  in  the  cellular 
tissue  beneath  the  urethra.  It  may  develop  anywhere  along  the  penile 
portion  of  the  urethra,  although  the  most  frequent  seats  are  over  the 
fossa  navicularis  and  at  the  peno-scrotal  angle.  It  is  generally  due  to  a 
very  acute  urethritis,  or  to  neglect  or  over-indulgence  during  an  attack. 
The  phlegmons  vary  in  volume  from  the  size  of  a  pea  to  that  of  a  walnut ; 
the  larger  ones  usually  occur  about  the  peno-scrotal  angle.  They  develop 
rapidly,  and  break,  if  not  lanced,  leaving  a  deep  hole  behind  ;  occasionally 
they  undergo  resolution. 

Treatment. — Poultice  until  fluctuation  is  observed,  then  open  and 
wash  with  antiseptic  solution ;  after  this  treat  with  astringent  powder, 
iodoform,  or  aristol ;  or  by  keeping  on  a  piece  of  cotton  soaked  with  lotio 
nigra,  aromatic  wine,  or  l-to-2,000  bichloride  solution  over  the  opening. 
Cauterize  the  base  every  second  or  third  day  until  it  looks  healthy. 

Folliculitis. — This  is  ordinarily  a  chronic  process.  In  cases  of 
chronic  urethritis  one  of  the  follicles  of  Morgagni  becomes  inflamed, 
and  its  lining  membrane  hypertrophies,  thus  occluding  the  duct.  The 
secretion  of  tlie  follicle,  and  perhaps  some  pus,  accumulate  in  this  sac, 
which  continues  to  grow  slowly  like  a  sebaceous  cyst.  This  may  remain 
indolent  for  a  time,  when,  on  account  of  some  irritation,  it  will  inflame, 
discharge  its  contents,  and  leave  a  fistulous  opening  behind. 

Treatment. — Open,  and  treat  antiseptically. 

Erysipelas  of  the  Penis  may  occur  here  as  elsewhere,  either  pri- 
marily in  the  organ  or  secondarily  through  extension  from  the  surround- 
ing tissues.  Tliis  generally  terminates  in  resolution,  but  it  may  result  in 
suppuration  or  even  in  gangrene. 
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Treatment. — Lead  and  opium  wash  locally  every  two  hours.  Tinc- 
ture of  chloride  of  iron  and  some  saline  diuretic  internally.  If  it  goes 
on  to  suppuration  or  gangrene,  treat  accordingly. 

Gangrene  of  the  Penis  is  a  rare  condition,  depending  upon  some 
mechanical  constriction,  a  condition  of  phimosis  or  paraphimosis,  phage- 
denic ulceration  of  the  organ,  or  urinary  extravasation.  Again,  it  may 
follow  the  exanthematous  fevers,  especially  small-pox  and  typhoid  fever, 
or  it  may  be  due  to  poisoning  by  ergot.  There  are  swelling  and  discolora- 
tion of  the  organ,  followed  by  diminished  sensibility  ;  a  line  of  demarca- 
tion is  formed,  and  a  sulcus  behind  this,  through  which  urine  escapes. 

Treatment. — G-ood  diet.  Charcoal  poultices  till  part  sloughs  off ; 
then  treat  as  an  open  sore. 

TUMORS  OF  THE  PENIS. 

These  may  be  either  malignant  or  nonmalignant. 

The  nonmalignant  tumors  are  cystic  (mucous  or  sebaceous),  ade- 
noma, fibroids,  vascular  tumors,  and  elephantiasis. 

Mucous  Cystic  Tumors  are  rare ;  they  may  occur  anywhere  on  the 
balano-preputial  mucous  membrane.  Sebaceous  cysts  may  occur  in  any 
region  where  sebaceous  glands  are  present. 

They  should  be  treated  like  wens  in  other  localities. 

Vascular  Tumors  are  of  three  kinds — capillary,  as  nsevi ;  venous,  as 
angiomata ;  and  arterial,  as  erectile.  Of  these,  the  most  common  variety 
is  the  venous  or  the  varices,  found  on  the  dorsum,  consisting  of  large, 
soft  masses  of  tortuous  veins.  They  have  been  reported  of  such  a  size 
as  to  interfere  with  the  proper  erection  of  the  organ. 

Treatment. — Excision,  and  treatment  by  means  of  the  galvanic  cur- 
rent, produce  the  best  results.  Parona  reports  three  cases  of  varix  of  the 
dorsal  vein  cured  by  injections  of  half  a  gramme  of  saturated  solution  of 
chloral  hydrate. 

Capillary  and  arterial  tumors  are  exceedingly  rare. 

Fibroid  Tumors  usually  occur  upon  the  body  of  the  penis,  either  on  the 
side  or  on  the  dorsum.  They  are  probably  due  to  a  plastic  effusion  into 
the  trabecular  structure  of  the  corpora  cavernosa,  and  a  fibroid  develop- 
ment as  a  result. 

Marcus  Beck  reports  the  case  of  a  man  fifty-three  years  of  age,  healthy  and 
robust,  who  had  on  the  left  side  of  the  penis,  below  the  glans,  a  tumor  about  the 
size  of  a  hen's  egg,  iiregular  and  nodular  in  shape.  Its  base  almost  suri-ounded 
the  penis.  It  was  very  hard,  and  free  from  pain.  The  lower  part  of  the  tumor 
was  in  an  ulcerated  condition.  Thirteen  years  before,  a  warty  growth  was 
discovered  on  the  inner  side  of  the  prepuce  near  the  base  of  the  glans.  In  two 
years  this  had  reached  the  size  of  a  walnut.  Circumcision  was  then  performed, 
removing  the  growth.  Two  years  later  a  tumor  developed  in  the  cicatrix.  This 
grew  slowly  until  six  months  ago,  when  it  began  to  develop  rapidly,  interfering 
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with  coitus,  though  not  with  micturition.  Amputation  of  the  penis  was  per- 
formed. The  growth  was  found  to  be  continuous  with  the  corpus  spongiosum 
and  the  corpora  cavernosa,  evidently  arising  from  the  latter.  Microscopically 
it  showed  a  delicate,  white,  fibrous  structure. 

Elephantiasis  of  the  penis  may  occur  alone,  but  it  is  generally  associ- 
ated with  that  of  tlie  scrotum.  In  this  case  it  may  assume  a  large  size, 
or  it  may  become  completely  hidden  in  the  enlarged  scrotmn,  only  a 
small  hole  remaining  for  urinating,  etc.  After  an  operation,  however, 
the  penis  recovers  its  former  activity.  The  literature  on  this  subject  is 
exceedingly  limited.  I  have  seen  but  one  case,  that  of  R.  AY.  Taylor,  of 
New  York  city.  It  occurred  in  the  prepuce  of  an  old  soldier,  as  a  result 
of  a  former  wound  of  lymphatics  on  the  dorsum  of  the  jDcnis  near  its 
base,  received  in  the  late  war.  The  growth  of  the  prepuce  progressed 
slowly,  and  when  the  patient  presented  himself  was  about  the  size  of  a 
duck's  egg.  Circumcision  was  performed,  giving  very  good  results,  the 
integument  of  the  body  of  the  penis  being  very  slightly  involved. 

M.  Trippier,  in  the  Gazette  Medicale  of  1836,  described  the  case  of  a 
young  man  suffering  with  elephantiasis  of  the  penis,  which  had  been 
growing  for  thirteen  years.  At  date  the  organ  was  nine  inches  in  length 
and  seven  in  circumference.  This  case  was  occasioned  by  a  carbuncle, 
which  had  interfered  with  the  lymphatic  circulation  of  the  organ. 

Adenoma  of  the  penis  is  rare,  the  following  being  the  only  case  which 
has  ever  come  under  my  observation  : 

Man,  thirty-four  years  of  age.  l^o  venereal  history  other  than  that  of 
a  urethritis  eighteen  yeai's  ago.  Two  years  previously  he  noticed  that  his 
prepuce  was  swollen  and  oedematous ;  the  inflamed  condition  became 
gradually  less  diffuse  and  more  nodular.  The  skin  of  the  prepuce  and 
body  of  the  penis  contained  several  small  subcutaneous  tumors  about  the 
size  of  a  pea  or  marble,  and  also  cysts  containing  a  thick,  mucilaginous 
fluid.     The  inguinal  glands  were  enlarged. 

Horny  Growth  of  the  penis  is  comparatively  rare.  An  interesting  case 
was  reported  by  J.  H.  Brinton,  in  the  Medical  l^ews — that  of  a  farmer, 
sixty-two  years  of  age.  The  horny  growth  sprang  from  the  base  of  the  glans 
and  body  of  the  penis.  It  was  one  and  seven  eighths  inches  in  length,  and 
one  and  three  eighths  in  circumference  at  its  base.  There  was  also  a  plate 
of  horny  tissue  encircling  the  end  of  the  glans  penis,  surrounding  and 
narrowing  the  meatus.  The  frsenum  was  gone.  The  horn  was  striated 
like  an  exaggerated  thumb-nail,  and  when  dry  of  a  smooth,  polished 
appearance. 

Malignant  Tumors  of  the  Penis. — Cancer  and  sarcoma  are  most 
common. 

Scirrhous  cancer  occasionally  occurs,  but  is  very  rare ;  the  more  com- 
mon form  is  epithelioma. 
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Epithelioma  of  the  penis  usually  develops  as  a  arty  growth,  most 
frequently  situated  on  the  inner  side  of  the  prepuce  near  its  margin,  or 
near,  or  at  the  sulcus.  This  causes  very  little  pain  or  annoyance,  as  it  is  at 
first  superficial  and  its  growth  slow.  Soon,  however,  suflicient  infiltra- 
tion occurs  to  make  the  retracting  of  the  prepuce  difficult,  and  finally 
complete  or  partial  phimosis  exists,  and  yet  the  patient  has  no  disagree- 
able symptoms,  excepting  perhaps  a  few  vague  pains  in  this  locality.  A 
little  later,  however,  an  oifensive  ichorous  discharge  takes  place  from 
beneath  the  prepuce ;  painful  erections  occur  at  night,  followed  by  a 
bloody  tinge  to  the  discharge,  with  an  area  of  induration  beneath  the 
prepuce.  The  disease  occurs  in  men  of  middle  or  past  middle  age,  per- 
haps cachectic,  but  often  strong  and  lusty ;  the  inguinal  glands  may  or 
may  not  be  enlarged.  Epithelioma  spreads  slowly,  involves  the  lymphat- 
ics slowly,  and  infects  the  general  system  still  more  slowly.  In  the 
further  progress  of  the  case  ulceration  takes  place,  the  lymphatics 
become  infiltrated,  enlarged  glands  appear  in  the  groins,  and  amputation 
is  imperative.  If  this  growth  is  examined  microscopically,  it  will  be 
found  to  consist  of  epithelial  cells,  flattened  and  crowded  together,  with  a 
tendency  to  arrange  themselves  in  nests,  and  situated  in  the  interstices  of 
a  network  of  fibrous  tissue. 

Treatment. — The  operative  procedure  depends  very  much  upon  the 
stage  of  development  when  the  patient  first  seeks  advice.  There  are 
four  operations  to  choose  between,  depending  on  the  situation,  duration, 
and  development  of  complications  of  the  disease,  viz.,  circumcision, 
curetting,  excision,  and  amputation.  There  is  no  disease  of  this  organ 
Avhere  the  variety  of  operation  depends  as  much  upon  the  surgeon's  in- 
dividual judgment  as  it  does  in  this  one.  If  the  lesion  is  situated  on  the 
prepuce  near  its  margin,  of  short  duration  and  no  complication  of  the 
lymphatics,  circumcision  should  be  performed.  If  situated  near  the  ba- 
lano-preputial  fold,  on  either  the  prepuce  or  the  glans,  uncomplicated,  it 
may  be  either  curetted  or  excised.  A  good  method  is  first  to  curette  thor- 
oughly and  cauterize  the  base ;  then,  if  there  be  a  recurrence,  excise.  If 
after  this  a  return  takes  place,  amputate.  If  ulceration  has  begun  and  is 
at  all  extensive,  amputate  immediately. 

A  question  arises  as  to  the  importance  to  be  attached  to  glandular  en- 
largements. Almost  any  lesion  of  the  penis  in  an  irritated  condition  may 
give  rise  to  enlarged  inguinal  glands.  The  enlarged  glands  in  a  case  of 
this  kind  may  be  due  to  irritation  or  inflammation,  or,  on  the  other  hand, 
to  direct  cancerous  infiltration.  If  due  to  the  first,  they  will  subside 
after  removal  of  the  growth.  If  due  to  cancerous  infiltration,  they 
should  be  removed  at  once. 

Methods  of  amputation  are  as  follows  : 

1.  Ligature    by  a  wire   or  string,   to  be    tightened  every   day   until 
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sloucrh   of  parts  takes  place.     This  is  an  old,  crude  way,  and  is  not  ad- 
visable. 

2.  Ecraseiir.  Tliis  is  a  method  formerly  advocated  in  France,  but 
with  few  supporters  in  this  country. 

3.  Galvano-cautery.  This  mode  of  amputation  is  a  very  good  one,  as 
it  controls  haemorrhage  at  the  same  time.  It  should  be  performed  slowly, 
with  catheter  inserted  in  the  urethra. 

4.  Cutting  operation.  In  amputation  with  the  knife,  it  must  be  re- 
membered that  the  skin  and  urethra  should  be  cut  longer  than  the  shaft 
of  the  penis.  This  prevents  a  shrinking  back  of  the  urethra,  and  allows 
enough  loose  skin  from  the  shaft  to  cover  the  bleeding  corpora  cavernosa. 
A  good  plan  is  to  sew  skin  and  urethra  together  after  the  operation. 
Make  a  sweeping  incision  through  the  organ  one  half  inch  in  front  of 
the  place  where  we  intend  to  finally  amputate,  then  a  dorsal  and  belly 
incision  in  the  median  line,  and  dissect  up  skin-tlaps  for  one  half  inch. 
Next  secure  corpora  cavernosa  on  either  side  by  forceps  or  ligature,  and 
amputate  at  the  point  to  which  the  ilaps  have  been  dissected  back.  We 
now  have  urethra  and  corpus  spongiosum  left  one  half  inch  in  length. 
We  amputate  the  corpus  spongiosum,  having  dissected  it  from  the 
urethra,  which  Ave  split  up  in  the  median  line  superiorly  and  inferiorly 
and  stitch  to  the  skin-flaps  on  either  side,  then  bringing  urethra  together 
a^ain  with  a  stitch  above  and  below.  There  is  no  necessitv  for  cutting 
the  urethra  one  half  inch  longer  than  the  corpora  cavernosa,  as  one  fourth 
inch  will  be  sufiicient. 

H.  Keller,  of  St.  Louis,  advocates  uniting  by  deeply  lying  transverse 
sutures  both  sides  of  the  corpora  cavernosa.  In  this  way  the  two  cut  sur- 
faces are  in  apposition,  and  the  sheath  of  both  corpora  cavernosa  are  in 
contact  in  front  and  behind.  Then  follows  a  second  row  of  stitches, 
drawing  together  the  external  skin  of  the  penis  over  the  sutured  stump. 
Oozing  is  thus  controlled. 

Horteloup,  in  performing  amputation  for  epithelioma,  always  removes 
the  inguinal  glands  on  both  sides. 

Sarcoma  of  the  penis  is  rare  and  generally  rapidly  fatal.  It  may 
develop  on  glans  or  corpora  cavernosa. 

Treatment. — ^Immediate  operation. 

MORBID   CONDITIONS  OF   THE   PREPUCE. 

Phimosis  is  an  inability  to  draw  the  prepuce  back  over  the  glans ; 
and  paraphimosis  is  an  inability  to  draw  the  prepuce  forward  over  the 
glans  when  once  it  has  been  drawn  back.  Phimosis  is  often  congenital ; 
paraphimosis  is  always  pathological. 

Phimosis  is  of  two  kinds,  congenital  and  accidental. 

Congenital  Phimosis  causes  a  great  deal  of  irritation  in  childhood,  and 
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may  give  rise  to  serious  nervous  as  well  as  local  troubles.  Ketention  of 
urine  may  be  due  to  this  cause.  As  the  individual  grows  older,  other 
complications  may  develop,  such  as  balanitis,  constant  itching,  pain,  inor- 
dinate excitability  of  the  organ,  frequent  erections,  erotic  dreams,  semi- 
nal emissions,  vesical  tenesmus,  incontinence  of  urine,  general  lassitude, 
and  imperfect  development  of  the  testicles  and  penis.  The  nervous 
symptoms  which  may  follow  later  in  life  are  coxalgia,  moral  and  physi- 
cal depression,  convulsions,  epileptiform  or  other,  choi-ea,  inco-ordinate 
muscular  movements,  including  those  of  speech,  sterility,  paresis,  hyper- 
sesthesia  or  a  mental  condition  resembling  hysteria  or  hypochondriasis. 

In  some  cases  the  whole  or  a  part  of  the  mucous  membrane  lining 
the  prepuce  may  be  adherent  to  that  of  the  glans.  In  still  other  cases 
preputial  calculi,  hard  calcareous  deposits,  may  take  place  in  this  adherent 
pre23uce,  or  in  the  interspaces  between  the  adhesion  of  the  glans  to  the  pre- 
puce. These  are  easily  removed  when  the  prepuce  is  liberated.  In  con- 
genital phimosis  the  organ  looks  pointed  or  wedge-shaped,  and  there  is  gen- 
erally abundant  loose  integument  about  its  end  even  when  the  prepuce  is 
adherent.  On  retracting  this  tissue,  the  orifice  of  the  prepuce  can  be  seen 
as  a  little,  round,  tight  ring  about  one  eighth  inch  in  diameter,  and  sur- 
rounded by  mucous  tissue.  In  the  center  of  this  little  ring  will  be  seen 
a  vertical  slit — the  urethra.  The  redundant  tissue  resembling  mucous 
membrane  surrounding  this  ring  becomes  inverted  when  the  pressure  of 
the  fingers  is  removed,  and  forms  a  trough,  through  which  the  urine 
escapes. 

Treatment. — Circumcision  is  the  treatment  for  congenital  phimosis. 

Accidental  Phimosis. — This  term  is  applied  to  the  condition  when 
retraction  of  the  prepuce  is  prevented  by  inflammation  of  the  balano- 
preputial  fold  or  swelling  of  the  glans,  as  in  balanitis,  or  from  the  pres- 
ence of  new  growths  or  ulcerative  lesions,  as  verrucse,  chancre,  or  chan- 
croid. 

The  treatment  of  accidental  phimosis  may  be  expectant  or  operative. 

Expectant  treatment  consists  in  the  injection  of  some  astringent,  dis- 
infectant, soothing,  or  cleansing  solution  beneath  the  prepuce,  to  reduce 
the  inflammation ;  after  the  subsidence  of  which,  operative  procedure 
may  be  resorted  to.  This  applies  principally  to  acute  accidental  phimosis, 
and  that  condition  of  subacute  or  chronic  sluggish  thickening  following 
the  initial  lesion  of  syphilis. 

Operative  procedure  consists  either  in  circumcision,  the  dorsal  incision, 
the  dorsal  excision  of  the  Y-shaped  piece,  or  the  lateral  incisions.  The 
treatment  depends  also  a  great  deal  upon  the  cause  and  the  acuteness  of 
the  attack,  and  here  the  physician  must  rely  in  a  great  measure  upon  the 
history.  Verrucge  or  venereal  warts  are  mentioned  as  the  cause  of  acci- 
dental phimosis ;  they  are  generally  of  long  standing,  coming  on  slowly, 
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the  acute  inflaiiirnation  being  due  to  some  sudden  source  of  irritation. 
In  a  case  of  this  kind  the  physician  should  inject  subpreputiallj  a  solution 
of  bichloride  1-10,000  to  a  1-5,000,  solution  of  permanganate  of  potash 
1-500  to  1-100,  solution  of  sulphate  of  zinc  1-100,  or  carbolic  acid  1-100. 
A  solution  of  borax  gr.  xx,  glycerin  3  j,  and  rose-water  ^  j,  is  a  nice 
preparation  and  of  great  efficacy  in  these  cases.  When  the  inflamma- 
tion subsides  and  the  j)himosis  is  reduced  the  vegetations  may  be  re- 
moved. If  the  inflammation  subsides,  but  on  account  of  hypertrophy 
of  the  verrucfe  the  phimosis  is  not  reduced,  make  Taylor's  lateral  in- 
cisions, which  will  give  us  antero-posterior  flaps,  and  treat  accordingly. 

In  phimosis  due  to  concealed  ulcers  the  prepuce  is  very  much  in- 
flamed, swollen,  and  (Edematous.  The  discharge  of  pus  from  the  prepu- 
tial trough  is  abundant — so  much  so  that  in  some  cases  the  dripping  is 
almost  constant.  This  pus  is  often  of  so  rich  a  color  that  one  might 
imagine,  were  it  not  for  the  history,  that  there  was  an  acute  attack  of 
urethritis  to  deal  with  instead  of  concealed  ulceration.  This  condition 
is  often  difficult  to  diagnosticate,  and  must  be  treated  more  or  less  blindly. 
One  thing  must  be  remembered,  that  however  bad  the  case  may  appear, 
or  however  imperative  operative  procedure  may  seem,  a  few  days  of  quiet, 
regular  life,  with  a  tonic,  if  the  patient's  system  is  below  par,  and  frequent 
subpreputial  irrigations  of  warm  water,  followed  by  astringent  injections, 
will  in  ninety-five  per  cent  of  the  cases  stop  or  diminish  the  amount  of  the 
discharge,  allow  the  retraction  of  the  prepuce  as  easily  as  before,  and  per- 
mit the  regular  treatment,  as  in  cases  of  ordinary  superficial  ulcerations. 
Very  often  the  condition  may  be  aided  by  immersing  the  organ  for  fifteen 
minutes  every  two  hours  in  warm  water,  or  by  enveloping  it  in  soft  cloths 
saturated  with  lotio  plumbi  et  opii,  and  keeping  it  elevated. 

If  no  treatment  is  pursued,  the  following  may  result :  First,  slough 
of  the  prepuce  or  glans ;  second,  ulceration  through  prepuce  ;  or,  third, 
ulceration  through  prepuce,  with  protrusion  of  the  glans.  The  first  of 
these  conditions  is  rare.  It  is  due  to  too  much  pressure,  which  should  be 
relieved  by  preputial  incisions.  The  second  is  due  to  neglect,  or  the 
ulcer  having  taken  on  a  phagedenic  form.  The  third  may  be  caused  by 
localized  sloughing  or  ulceration  through  the  dorsum  of  the  prepuce.  The 
protruding  glans,  becoming  caught  in  this  hole,  is  pressed  upon  by  the 
sides,  and  an  oedematous  condition  takes  place.  This  may  be  relieved  or 
reduced  by  elevation,  and  constant  applications  of  lotio  plumbi  et  opii, 
or  hot-water  immersions.  When  the  inflammation  and  ulceration  have 
subsided,  trim  off  the  prepuce  at  a  level  with  the  proximal  border  of  the 
ulceration. 

Phimosis  due  to  simple  balanitis  and  posthitis  is  not  so  acute  or 
severe,  and  more  amenable  to  treatment.  Any  of  the  injections  first 
mentioned  would  probably  reduce  the  inflammation  and  allow  retraction 
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of  the  prepuce.     In  cases  of  clironic  accidental  phimosis  due  to  syphihtic 
or  other  cicatrices  circumcision  is  called  for. 

Circumcision  was  in  vogue  long  before  the  Christian  era,  not  only 
among  the  Jews  but  among  various  races  on  the  different  continents.  It 
has  always  been  a  custom  among  the  Egyptians,  Arabians,  Turks,  Per- 
sians, East  Indians,  Xorth  and  South  American  Indians,  certain  tribes  in 
Africa,  Australians,  and  other  South  Sea  islanders.  Among  different  races 
it  was  customary  to  perform  it  at  different  ages — e.  g.,  among  the  Jews  on 
the  eighth  day  ;  among  the  Egyptians  from  the  sixth  to  the  tenth  year ; 
among  the  Arabians  when  they  were  about  to  enter  puberty.  In  olden 
times  the  methods  of  procedure  were  very  crude  ;  the  prepuce  was  gener- 
ally chopped  off  with  a  piece  of  shell  or  a  sharpened  stone. 

As  the  science  of  surgery  has  advanced,  other  and  more  delicate 
operations  have  succeeded  these  crude  methods,. and  many  instruments, 
clamps,  etc.,  fastened  by  springs  and  catches,  have  been  devised  to  assist 
the  various  operative  procedures. 

In  the  blades  on  either  side  of  certain  of  these  clamps  are  spaces  two 
to  three  inches  in  length  and  wide  enough  to  admit  a  needle.  In  others 
are  little  holes  one  fourth  of  an  inch 
apart  and  opposite  to  one  another, 
through  which  needles  may  be  passed. 
With  an  instrument  of  this  kind  the 
quickest  method  of  circumcision  can 
be  performed.  The  prepuce  consists 
of  two  layers,  an  upper  or  integu- 
mentary and  an  inner  or  mucous,  the 
space  between  which  is  filled  with  cel- 
lular tissue.  These  two  layers  are 
attached  in  front  by  a  margin  in  com- 
mon ;  behind,  one  is  continuous  with 
the  skin  of  the  shaft  of  the  penis,  ab- 
domen, scrotum,  etc.,  while  the  other 
or  mucous  membrane  is  made  fast  be- 
hind the  corona,  and  from  there  ex- 
tends up  over  the  glans  to  the  meatus. 

The  following  are  a  few  easy  and  rapid  methods  of  performing  cir- 
cumcision :  1.  Draw  the  prepuce  forward  by  means  of  forceps,  inserting 
inner  blade  up  bej'ond  corona  and  catching  mucous  membrane  firmly  as 
in  Fig.  1  ;  put  on  a  clamp,  having  first  determined  the  line  along  which 
the  circumcision  is  to  be  made ;  fasten  the  clamp,  pass  four  stitches 
through  the  slit,  as  in  Fig.  2,  or  eyes,  as  in  Fig.  3,  in  the  blades  of  the 
clamp,  with  scalpel  cut  off  the  prepuce  above  the  clamp,  retract  the  pre- 
puce, draw  up  the  stitches  in  the  middle  and  cut  them  in  two,  thus  mak- 
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ing  four  stitches  on  eacli  side,  or  eight  in  all.  If  the  preputial  mucous 
membrane  is  adherent,  or  too  tight,  slit  it  up  in  the  median  line  over  the 
dorsum ;  tie  the  sutures  on  either  side,  and  dress  accordingly.     This  is  a 


Fig.  2. 

quick  and  simple  method,  but  in  order  to  clear  the  glans  an  inch  or  more 
of  redundant  mucous  membrane  must  be  left,  which  detracts  from  its 
appearance  and  leaves  a  fold  of  tissue.  2.  Catch  the  preputial  margin 
on  either  side  of  the  median  line  of  the  dorsum  with  forceps,  and 
draw  the  prepuce  forward ;  with  scissors  cut  up  to  the  corona  through 
both  layers,  as  in  Fig.  4 ;  then,  taking  forceps  'No.  1  in  the  left  hand,  cut 
around  over  the  corona  to  the  fraenum,  as  in  Fig.  5 ;  then,  holding  for- 
ceps No.  2,  cut  around  on  the  other  side  to  the  frgenum.  Sew  the  two 
layers  together  on  either  side  by  continuous  suture.  By  this  method 
is  generally  obtained  a  good  result,  although  occasionally  the  two  sides 

are  cut  unevenly.  3. 
Before  describing  my. 
favorite  method  of  per- 
forming this  operation, 
which  gives  the  best 
results,  I  may  say  that 
circumcision  can  in  n(?arly  every  case  be  performed  under  tlie  influence 
of  cocaine,  if  properly  employed.  Ether  is  unwarranted  and  uncalled 
for.  It  requires  some  time — from  ten  to  thii'ty  minutes — to  get  the  pa- 
tient under  the  effects  of  cocaine.  I  have  never  seen  a  case  where  the 
parts  could  not  be  cocainized,  and  that,  too,  generally  by  surface  appli- 
cations and  subpreputial  injections,  without  resorting  to  subcutaneous  in- 
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iections  into  the  cellular  tissue.  I  use  a  ten  per  cent  solution  of  cocaine, 
injected  subpreputially,  and  poured  on  a  thin  film  of  absorbent  cotton 
on  the  outside  of  the  prepuce.  Before  the  operation  I  mark  the  proposed 
line  of  incision  on  the  organ  as  it  hangs  in  a  flaccid  state,  allowing  for  re- 
traction or  shrinkage  of  the  skin  :  beginning  at  the  end  I  wind  the  penis 
with  a  narrow  bandage  to  the  base,  where  I  ligate  ;  patients  are  more  eas- 
ily cocainized  after  the  penis  has  been  wound  than  before,  probably  be- 
cause less  of  the  cocaine  is  carried  away  into  the  circulation,  and  there- 
fore comes  more  readily  in  contact  with  the  local  nerve  filaments.  I 
now  adjust  my  clamp  (usually  Fisher's,  Fig.  3),  and  cut  off  the  prepuce 
with  a  scalpel ;  I  then  remove  the  clamp,  allowing  the  skin  to  retract, 
after  which  I  trim  the  mucous  membrane  around  one  fourth  inch  from 
the  corona,  and  sew  the  two  cut  surfaces  together.  The  first  stitch  should 
be  a  dorsal  one  in  the  median  line,  followed  by  three  lateral  stitches  on 
either  side  between   this   and   the  frsenum.     These    sutures   should    be 
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either  of  catgut  or  fine  silk,  and,  if  of  the  latter,  should  be  taken  out 
in  two  or  three  days.  Dressing,  iodoform  gauze.  Bandage  a  piece  of 
oiled  silk  over  the  glans,  with  an  aperture  through  which  the  urine  can  be 
passed  without  soiling  the  dressing.  Put  the  patient  to  bed,  with  a  cradle 
over  the  hips ;  give  bromide  of  potash  in  large  doses,  to  prevent  erec- 
tions ;  it  generally  requires  sixty  grains,  given  in  fifteen-grain  doses,  to 
keep  the  parts  quiet.  In  this  way  union  by  first  intention  is  generally 
obtained,  and  a  clean-cut  surface  results. 

Palmer,  of  Louisville,  Ky,,  advocates  the  dorsal  incision  in  the  infant 
in  preference  to  circumcision,  arguing  that  it  is  less  trouble  to  the  sur- 
geon and  the  infant  at  the  time  of  operation,  answers  all  the  therapeutic 
indications,  and  that  atrophy  of  the  unused  cover  takes  place,  insuring 
him  in  adult  life  as  well  finished  an  organ  as  if  circumcision  had  been 
performed.     This  seems  a  very  rational  procedure. 

Paraphimosis. — This  term  is  applied  to  the  condition  where  the 
prepuce  becomes  strangulated  behind  the  glans ;  it  may  be  either  redu- 
cible or  irreducible.     It  occurs  generally  in  cases  of  gonorrhoea,  chan- 
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croid,  or  cLancre,  althougli  it  may  result  from  non  venereal  causes,  even 
from  coitus.  A  recent  condition  of  this  kind  is  easily  reducible,  but  after 
a  few  days  a  plastic  infiltration  takes  place  into  the  strangulated  tissue, 
adhesions  form,  and  reduction  is  impossible  unless  the  restricting  bands 
are  cut,  and  even  then  it  is  effected  with  difiiculty.  The  appearance  of 
the  organ  in  this  condition  is  enlarged,  the  glans  swollen,  red,  and  tense. 
Over  and  behind  the  sulcus  is  a  brawny  swelling,  in  some  places  white,  in 
others  pink  or  red,  densely  infiltrated,  which  in  old  cases  has  a  hard 
and  cartilaginous  feel,  especially  when  due  to  the  initial  lesion  of  syphilis. 
Below  this  the  tissues  are  inflamed  and  oedematous,  and  behind  the  organ 
presents  a  wrinkled  appearance.  If  no  treatment  is  given,  ulceration  will 
probably  take  place  through  the  constricting  preputial  orifice,  thus  reliev- 
ing the  strangulation.  It  may  in  rare  cases  result  in  gangrene,  involv- 
ing the  skin  and  glans,  or  it  may  even  slough  through  into  the  urethra. 

Treatment. — First  drive  the  blood  out  of  the  organ  by  squeezing  it 
with  the  hand  or  winding  it  with  a  narrow  bandage,  either  {?i  toio  or 
simply  the  glans,  in  order  to  reduce  it  sufficiently  to  push  it  througli  the 
preputial  orifice.  If  this  does  not  answer,  bathe  the  organ  in  cold  water 
and  elevate  it.  If  much  oedema  is  present,  scarification  may  be  prac- 
ticed. In  order  to  reduce  it,  grease  the  glans  well  with  sweet  oil, 
working  some  of  it  under  the  preputial  constriction,  encircle  the  body  of 

the  penis  with  the  thumb  and  forefinger 
of  the  left  hand,  as  in  Fig.  6,  grasp  the 
glans  between  the  thumb,  index,  and  mid- 
dle fingers  of  the  right  hand,  and  squeeze 
until  bloodless ;  then  proceed  to  work 
tiie  finger-nails  under  the  preputial  ori- 
fice or  constriction,  all  the  time  squeezing 
the  glans,  and  continue  pressure  until  the 
fingers  as  a  wedge  have  pushed  them- 
selves through  the  preputial  constriction, 
with  the  glans  penis  between  them.  Vari- 
ous writers  have  advocated  certain  instru- 
ments to  assist  in  this  reduction  by  insert- 
ing them  under  the  constriction  and  pry- 
ing it  up,  as  l3y  hairpins,  directors,  etc. 
Forceps  have  also  been  made  especially 
to  compress  the  glans  so  that  the  prepuce  may  slip  over.  Various  local 
applications  have  also  been  advocated  to  assist  in  reducing  this  condition, 
as  belladonna  ointment,  etc. 

"When  the  paraphimosis  is  irreducible,  hot  water  is  of  the  greatest 
assistance  in  promoting  absorption  of  tlie  infiltration.  I  direct  the  pa- 
tient to  hold  the  organ  in  water  as  hot  as  he  can  stand  every  two  hours  for 
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ten  or  fifteen  minutes,  and  tlien  keep  it  elevated.  If  any  dangerous  com- 
plications threaten,  such  as  gangrene  or  extensive  ulceration,  the  constrict- 
ing bands  should  be  cut  at  once.  To  do  this,  take  a  bistoury  and  insert  it 
under  the  preputial  orifice,  with  the  blade  flat,  and,  having  brought  it  into 
the  median  line,  cut  upward,  thus  severing  the  constriction.  After  an  old 
paraphimosis  which  has  been  accompanied  by  a  good  deal  of  infilti'ation 
has  been  reduced,  a  thickened  mass  of  hypertrophied  tissue  often  remains 
behind.  This  can  be  removed,  as  suggested  by  Mauriac,  by  making  two 
elliptical  incisions  on  either  side  of  the  hypertrophied  tissue,  cutting  out 
the  mass  and  then  bringing  the  edges  of  the  wound  together  and  uniting 
with  sutures.     Dress  antiseptically. 

DISEASES   OF   THE    GLANS   AND   PREPUCE. 

Balanitis  and  Balano-Posthitis. — From  the  urethra  to  the  margin 
of  the  prepuce  we  have  a  mucous  membrane  which  is  drawn  compara- 
tively tight  over  the  glans,  is  quite  adherent  to  the  tissues  behind  the 
corona,  and  is  then  loosely  reflected  along  the  prepuce,  to  which  it  acts  as 
an  inside  lining,  extending  as  far  as  its  margin.  This  is  the  balano-pre- 
putial  mucous  membrane ;  and  an  inflammation  of  the  part  covering  the 
glans  is  called  balanitis,  while  that  of  the  part  covering  the  preputial  fold 
is  called  posthitis.  When  the  inflammation  affects  the  whole  membrane, 
it  is  called  balano-posthitis.  It  is  most  commonly  found  in  persons  having 
a  badly  fitting  prepuce — too  long,  too  tight,  with  a  tight  orifice,  or  a  short 
frsenum.  The  contributing  causes  are  various  subpreputial  pathological 
conditions,  such  as  chancres,  chancroids,  vegetations,  herpes,  syphilis,  etc. 

The  exciting  causes  are  carelessness  in  regard  to  cleansing  the  parts, 
thus  allowing  an  accumulation  and  decomposition  of  the  sebaceous  matter  ; 
too  frequent  coitus  with  women  suffering  with  uterine  troubles  com- 
plicated with  leucorrhoeal  discharges,  pus  from  urethritis,  or  ulcerating 
lesions  situated  in  this  locality.  Another  cause  is  diabetes,  on  account  of 
the  decomposition  of  the  urine  with  which  the  parts  are  so  frequently 
bathed. 

Simple  Balanitis. — The  surface  of  the  glans  presents  a  bright  red  or 
pinkish  color,  having  a  soft,  moist,  spongy  appearance,  and  covered  in 
places  with  a  white,  creamy  coating.  When  posthitis  occurs  as  well, 
and  more  pressure  exists,  it  has  a  moi'C  mottled  appearance,  due  to  the 
macerated  epithelium,  which  is  wanting  in  places.  In  this  case  swell- 
ing and  redness  of  the  prepuce  near  the  margin  take  place.  Sometimes 
the  balanitis  is  complicated  by  a  vesicular  eruption  over  the  glans,  which 
gives  rise  to  erosions  when  their  rupture  takes  place.  These  erosions 
occasionally  develop  into  ulcerations. 

Secondary  Balanitis  is  due  to  the  presence  of  vegetations,  herpes, 
chancre,  or  chancroids,  both  on  account  of  their  irritating  discharges  and 
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the  interference  in  circulation  caused  bj  tlieir  pressure.  Ordinarily  this 
condition  can  be  easily  detected  by  drawing  back  the  prepuce,  only  the 
phimotic  cases  are  puzzling.  In  these  cases  there  are  very  profuse  dis- 
charge, great  redness,  swelling,  and  oedema. 

Specific  Balanitis  is  of  two  kinds  :  1.  Infecting  balano-posthitis.  In 
these  cases  there  is  no  primary  ulceration,  but  an  infiltration  of  the  glans 
and  prepuce,  imparting  a  general  feeling  of  induration  on  pressure.  The 
inflammation  is  subacute  in  character,  and  the  surface  varies  in  color 
from  a  pinkish  white  to  a  brawny  red;  erosions  are  frequently  seen,  but 
deep  ulcerations  are  rare.  This  form  of  initial  lesion  comes  on  so  in- 
sidiously that  frequently  the  patient  does  not  call  upon  his  physician 
until  constitutional  symptoms  appear.  The  character  of  the  lesion  and 
the  enlarged  glans  in  the  groins  and  elsewhere  are  sufficient  diagnosis.  2. 
Secondary  syphilis  may  give  rise  to  macular  or  papular  eruptions  of  the 
balano-preputial  membrane,  and  in  uncleanly  patients  not  only  is  the  in- 
flammation of  the  membrane  general,  but  the  lesions  become  excoriated, 
and  may  take  on  a  form  of  superficial  or  even  deep  ulceration.  The 
papular  efflorescences  may  become  hypertrophied,  or  may  develop  into  a 
condylomatous  condition — the  condylomata  lata.  In  other  cases  a  diffuse 
induration  may  take  place,  resulting  in  a  permanent  contraction  of  the 
prepuce.  These  local  manifestations  may  occur  either  in  conjunction 
with  or  independent  of  the  secondary  eruption  on  the  body. 

Chronic  Balano-Posthitis  is  generally  found  in  middle-aged  men.  It 
comes  on  subacutely,  with  an  occasional  slight  exacerbation.  The  balano- 
preputial  membrane  is  stiffened,  loses  its  elasti(dty,  and  has  a  tough, 
leathery  feel.  The  color  of  the  glans  is  paler,  a  bluish  white,  and  is  occa- 
sionally covered  with  excoriated  patches.  It  causes  a  great  deal  of  in- 
convenience to  the  patient  on  account  of  the  constant  irritation,  and  the 
want  of  freedom  and  elasticity  in  the  prepuce  during  coitus.  It  is  a  con- 
dition which  is  accompanied  by  great  epithelial  hyperplasia ;  if  not 
attended  to,  it  may  result  in  a  serious  complication  as  epithelioma. 

Treatment. — Simple  balanitis  can  generally  be  cured  by  washing 
twice  a  day  with  warm  water,  dusting  on  a  little  "  A.  B.  C.  powder  '■ — i.  e., 
acid,  boracic,  bismuth  subnit.,  calomel  aa. — and  then  placing  a  thin  film 
of  absorbent  cotton  between  the  glans  and  the  prepuce.  If  a  lotion  is 
preferred,  lotio  plumbi  et  opii  or  lotio  nigra  may  be  used,  every  three 
or  four  hours.  In  applying  lotions  the  mistake  should  not  be  made  of 
using  too  bulky  wads  of  cotton.  Take  a  piece  of  cotton  between  the 
fingers,  pull  it  out  into  a  thin  film,  and  spread  it  over  the  glans ;  then 
pour  the  lotion  over  this,  when  it  will  flatten  to  the  shape  of  the  parts. 
If  erosions  are  present,  they  should  be  touched  with  a  nitrate-of -silver 
solution  ( 3  j-  5  j).  The  best  method  of  using  silver  solution  on  erosions, 
ulcers,  etc.,  is  by  means  of  an  ordinary  wooden  toothpick,  with  a  thin  film 
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of  cotton  twisted  around  the  end.  The  end  of  this  should  be  moistened 
with  the  solution  and  applied  lightly  to  the  lesion. 

In  cases  of  secondary  balanitis,  if  the  prepuce  can  be  retracted,  re- 
move the  cause — i.  e.,  vegetations,  chancroids,  etc. — by  applying  some 
mildly  astringent  powder  or  lotion  to  the  inflammed  membrane.  In 
cases  of  specific  balanitis,  acute  or  chronic,  use  "  A.  B.  C."  powder  ; 
calomel ;  lotio  nigra ;  sol.  bichloride  1-5,000  to  1-2,000 ;  on  a  film  of 
cotton,  having  cleaned  the  parts  thoroughly.  If  erosions  are  present  they 
should  be  touched  with  a  silver  solution.  Give  antisyphilitic  treatment, 
and  if  the  patient  is  cachectic,  tonics.  In  cases  of  chronic  balano- 
posthitis,  circumcision  should  be  resorted  to  at  once.  In  fact,  in  all  cases 
of  recurring  balanitis,  which  is  always  due  to  a  badly  fitting  prepuce, 
circumcision  should  be  performed. 

Diabetic  Balano-Posthitis. — This  affection  occasionally  occurs  in 
connection  with  diabetes.  It  is  a  very  rare  complication,  however.  Du- 
rand  Fardel,  in  speaking  of  his  observations  in  diabetics,  stated  that  he  did 
not  see  it  once  in  three  hundred  and  forty-four  cases.  This  trouble  begins 
with  the  usual  symptoms  of  balano-posthitis — i.  e.,  itching  and  burning  of 
the  glans  and  prepuce  and  redness  of  the  mucous  membrane  covering  them, 
together  with  a  profuse  and  generally  foul  pustular  discharge.  The  exuded 
smegma  sticks  to  the  mucous  membrane,  forming  a  membranous-like  coat- 
ing. An  artificial  eczema  of  the  prepuce  is  now  set  up,  at  first  subacute  in 
character,  accompanied  by  a  redness  and  thickening  of  the  skin.  Little 
ulcerations  appear  around  its  margin  as  a  result  of  erosions  of  the  mucous 
membrane  and  ruptured  vesicles.  These  are  at  first  round,  soft,  and  flat, 
but  later  increase  in  size  and  assume  an  irregular  form.  Fissures  and  ex- 
uberant granulations,  very  vascular  and  tender,  may  also  occur.  The  pre- 
puce becomes  still  more  indurated  from  the  plastic  infiltration  into  its  tissues 
and  around  the  base  of  the  ulcerations,  thus  causing  a  condition  of  phimo- 
sis, which  is  so  common  in  these  cases  that  the  disease  is  often  known  by 
the  name  of  diabetic  phimosis.  In  some  cases  where  this  condition  is  not 
relieved  the  redness  and  infiltration  become  more  marked,  and  a  gan- 
grenous dermatitis  develops,  followed  by  a  slough,  more  or  less  extensive, 
of  the  prepuce  and  perhaps  some  of  the  adjoining  tissues.  In  the  pre- 
putial secretion  in  this  disease  a  vegetable  parasite  is  found,  called  by 
Friedreich  the  Aspergillus^  consisting,  as  is  usual  in  this  class  of  parasite, 
of  the  mycelium  and  spores.  The  spores  are  round  or  oval,  and  usually 
occur  either  singly  or  in  pairs.  The  mycelii  are  either  short  and  single 
or  long  and  branched,  and  sometimes  contain  spores  imbedded  in  them. 
They  are  considered  pathognomonic  of  diabetic  balano-posthitis  and  ecze- 
ma, and  are  never  found  in  ordinary  smegma.  This  preputial  condition 
often  occurs  when  there  is  no  other  sign  of  diabetes,  and  occasionally  is 
the  first  symptom  to  point  to  it.     As  it  has  been  proved  that  it  may  occur 
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in  cases  where  there  is  a  minimum  amount  of  sugar  in  the  urine,  it  is 
alwaj^s  wise,  in  suspicious  cases  of  balano-posthitis  or  eczema  in  this  region, 
to  examine  carefully  the  secretion  from  the  parts  as  well  as  the  urine. 

Treatment.  — The  greatest  danger  to  be  feared  is  that  of  a  split  in  the 
prepuce,  ^vhich  may  be  followed  by  gangrene,  and  might  prove  fatal.  Thor- 
ouo-h  cleanliness,  as  by  irrigations  with  antiseptic  solutions,  especially  of 
carbolic  and  boric  acid,  after  each  urination,  should  be  insisted  upon,  to  be 
followed  by  a  dusting  powder  of  bismuth,  borax,  and  lycopodii,  aa.  It 
is  also  advisable  to  have  the  patient  urinate  through  a  broken  test-tube, 
so  that  no  urine  will  touch  the  tissues.  The  patient  should  of  course  be 
placed  upon  an  antidiabetic  diet.  Often  the  inflammation  is  so  great  that 
antiphlogistic  treatment,  by  keeping  the  patient  quiet  in  bed  with  cloths 
soaked  in  lotio  plumbi  et  opii  wrapped  about  the  organ,  has  to  be  resorted 
to  for  a  few  days.  Occasionally  gangrene  threatens,  and  in  these  cases  it  is 
advisable  to  operate  immediately  on  its  first  appearance  and  with  the 
most  rigid  antiseptic  precautions.  The  object  of  this  operation  is  to 
relieve  pressure,  which  can  be  done  either  by  a  dorsal  incision  or  by 
removing  a  V-shaped  piece  from  the  dorsal  aspect  of  the  prepuce.  If  a 
slough  occurs,  the  parts  should  be  dressed  with  charcoal  and  iodoform  aa. 

Herpes  Progenitalis  is  a  condition  characterized  by  the  appearance 
of  one  or  more  vesicles  at  some  point  along  the  balano-preputial  mem- 
brane, the  most  frequent  locality  being  the  sulcus  behind  the  corona. 
This  is  generally  an  ephemeral  condition,  and  occasionally  a  recurring 
one.  It  may  be  simple,  the  vesicles  breaking  and  drjdng  up  in  a  few 
days,  or  they  may  take  on  an  ulcerated  form  closely  resembling  chan- 
croids.    Herpes  zoster  may  also  occur  in  this  region,  as  elsewhere. 

Simple  Herpes  appears  as  one  or  a  cluster  of  vesicles,  surrounded  by  a 
little  areola.  When  these  break,  an  eroded  surface  is  left,  as  that  of  a 
cold  sore.  When  these  take  on  an  ulcerated  form  or  are  situated  on  the 
membrane  behind  the  corona,  they  often  have  a  punched-out  appearance, 
with  round  or  oval  clean-cut  edges.  When  they  coalesce  they  do  not  lose 
their  characteristic  outline,  but  unite  in  a  poly  cyclic  form.  They  are  cov- 
ered with  a  little  serum,  which,  when  the  lesion  is  near  the  skin,  forms  a 
A^ellow  crust. 

Neuralgic  Herpes  occurs  in  persons  subject  to  neuralgias.  The  attack 
is  preceded  and  accompanied  by  itching,  burning,  and  painful  neuralgic 
symptoms  in  the  sciatic  regions,  in  the  penis,  or  throughout  the  whole 
genito-urinary  tract.  Painful  micturition,  and  even  strangury,  are  fre- 
quent accompaniments.     It  is  evidently  closely  allied  to  herpes  zoster. 

TJlcerating  Herpes  occurs  generally  in  the  cachectic,  uncleanly,  or  in 
persons  who  have  so  tight  a  prepuce  tliat  the  lesions  are  torn  whenever  it 
is  retracted,  thus  keeping  up  a  constant  irritation.  They  are  very  difiicult 
to  diagnosticate  from  chancroids. 
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Recurrent  Herpes  is  often  accompanied  by  balanitis.  The  lesions  are 
generally  situated  in  the  sulcus,  and  as  quickly  as  one  or  two  are  healed 
others  appear ;  they  sometimes  continue  to  recur  for  weeks.  They  are 
generally  found  associated  with  a  tight  prepuce. 

Etiology. — Herpes  generally  occurs  in  men  of  a  catarrhal  diathesis, 
having  a  tendency  to  gout  and  rheumatism,  or  in  neurotic  individuals. 
The  predisposing  causes  are  a  tight  or  badly  fitting  prepuce,  stricture,  or 
some  localized  inflammatory  condition  along  the  genito-urinary  tract ; 
also  balanitis,  urethritis,  chancre,  and  chancroids.  As  exciting  causes 
may  be  mentioned  exacerbations  of  any  of  the  localized  inflanmiations 
along  the  genito-urinary  tract;  excessive  venery;  contact  with  acrid 
secretions,  as  the  menstrual  discharge ;  or  irritation,  by  badly  fitting 
garments. 

Diagnosis. — Herpes  is  often  difficult  to  diagnosticate  from  chan- 
croid, chancre,  and  mucous  patches.  Herpes  differs  from  chancroid  in 
the  vesicular  manner  of  its  appearance ;  in  its  grouping ;  in  having  less 
inflammation,  less  discharge,  and  a  more  regular  outline ;  in  the  history 
of  exposure  to  contagion ;  in  the  lymphatic  enlargements,  herpes  being 
accompanied  by  little  enlargement  of  the  inguinal  glands,  even  in  the 
ulcerated  type,  chancroid  being  usually  accompanied  by  enlargement,  ten- 
derness, and  frequently  suppurating  buboes.  Chancroids  are  auto-inocu- 
lable,  herpes  usually  not.  Chancroids  are  accompanied  by  a  feeling  of 
soreness,  herpes  by  a  sensation  of  itching  or  burning. 

Herpes  very  often  resembles  that  variety  of  chancre  which  appears 
as  an  erosion.  The  differential  diagnosis  will  be  based  upon  the  history, 
duration,  and  method  of  appearance,  herpes  generally  occurring  in  groups, 
chancre  singly ;  the  base  of  the  chancre  being  indurated  and  stiff,  that 
of  herpes  soft  and  pliable ;  outline  of  edges— the  lesions  of  herpes  being 
often  sharply  cut,  as  though  punched  out,  without  much  elevation  of 
sides,  those  of  chancre  usually  elevated  and  indurated ;  variety  of  color — 
herpetic  lesions  being  usually  pinkish  or  light  red,  those  of  syphilis  dark- 
red  or  coppery  ;  the  appearance  of  the  surface — that  of  herpetic  erosions 
being  moist  and  fresh,  that  of  the  chancre  smooth  and  glistening.  On 
squeezing  the  lesions,  a  serous  fluid  will  exude  from  a  herpetic ;  from  a 
chancre  nothing.  The  greatest  similarity  to  herpes  is  shown  by  the  mul- 
tiple herpetiform  chancre.  Fournier  states  that  the  principal  difference 
is  in  the  contour  of  their  respective  margins.  In  chancre  the  edges  are 
regularly  or  irregularly  rounded  or  oval,  while  in  herpes  they  are  poly- 
cyclic,  simply  round  vesicles  fused  together. 

Herpetic  lesions  of  the  penis  are  differentiated  from  mucous  patches 
by  the  history  of  the  case ;  by  their  vesicular  appearance ;  by  their  form, 
lesions  of  herpes  usually  being  acuminate,  those  of  mucous  papules  flat  ; 
by  their  surface,  that  of  vesicles  being  covered  with  serum,  that  of  mucous 
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patches  with  macerated  epithelium.  In  the  female,  when  situated  on  the 
integument  about  the  vulva,  the  resemblance  is  most  striking. 

Treatment. — Cleanliness,  and  the  use  of  astringent  and  soothing  pow- 
ders or  lotions,  give  the  best  results.  If  the  prepuce  is  ill-fitting,  or  the 
patient  is  subject  to  recurrent  attacks,  circumcise.  As  a  powder,  use  any 
bland  one — e.  g.,  one  consisting  of  borax,  bismuth,  and  calomel  aa.  Very 
often  powders  keep  the  parts  too  dry  and  accumulate  in  thick  chunks, 
thus  tending  to  keep  up  the  irritation  and  to  favor  the  stretching  and  tear- 
ing of  the  membrane  when  the  prepuce  is  retracted,  and  in  this  way 
hindering  the  healing.  In  such  a  case  a  lotion  should  be  substituted. 
Lotio  nigra  is  exceptionally  good  in  recurrent  cases  which  go  on  to 
ulceration,  and  will  often  prevent  the  small  vesicles  from  developing, 
drying  them  up  almost  immediately.  When  erosions  or  ulcers  develop, 
they  should  be  touched  with  a  nitrate-of -silver  solution  every  second  or 
third  day  until  cured.  If  the  patient  is  debilitated,  give  nerve  tonics. 
Herpes  frequently  occurs  in  men  who  are  fat,  flabby,  soft,  and  easily 
overcome  by  slight  exertion ;  also  in  the  gouty  or  rheumatic.  If  due  to 
any  trouble  along  the  genito-urinary  tract,  this  should  be  rectified.  If 
there  is  much  inflammation  and  pain,  as  in  the  neuralgic  type,  use  lotio 
plumbi  et  opii. 

Verrucas. — Yenereal  warts  are  characterized  by  hypertrophy  of  the 
papillae  of  the  skin,  and  an  increase  in  the  connective  tissue  and  vascular 
supply.  They  are  either  soft  or  hard,  depending  upon  their  seat.  On 
mucous  membranes  they  are  soft,  on  the  integument  they  are  hard.  The 
favorite  seat  for  the  moist  variety  is  the  balano-preputial  membrane,  espe- 
cially the  sulcus  behind  the  corona.  The  hard  generally  occur  on  the 
integument,  between  the  scrotum  and  thigh.  They  may  be  single  and 
pedunculated,  at  other  times  sessile,  and  form  cauliflower  masses  of  large 
size.  These  sometimes  grow  to  such  dimensions  subpreputially  as  to 
cause  not  only  phimosis,  but  also  ulceration  and  sloughing  of  the  pre- 
puce. In  color  they  vary  from  a  pinkish  white  to  a  deep  red.  They 
secrete  a  pungent,  viscid  fluid  having  a  disgusting  odor. 

Etiology. — They  generally  occur  in  young  adults  who  are  unclean- 
ly, those  who  are  suffering  from  urethritis,  or  in  those  whose  parts  are 
unusually  moist. 

Diagnosis. — Yerrucse  acuminatge  can  only  be  confounded  with  the 
condylomata  lata  of  syphilis  and  epithelioma.  Verrucse  acuminatas  de- 
velop slowly ;  the  condylomata  lata  appear  as  flat  papules  in  a  syphilitic 
subject,,  and  later  become  roughened,  moist,  and  vegetating.  Yerrucae 
differ  from  epithelioma  in  that  they  appear  in  younger  individuals,  and 
are  of  a  much  more  rapid  growth. 

Treatment. — There  are  various  methods,  such  as  cauterizing  with 
acetic  or  nitric  acid  ;   curetting  and  cauterizing  the  base,  or   applying 
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persulphate  of  iron  ;  cutting  them  off  with  scissors ;  tying  sutures  about 
the  base  in  pedunculated  cases  ;  the  thermocautery,  etc.  Mj  method 
of  treatment  is  as  follows :  Wash  the  parts  thoroughly  with  hot  water, 
bathe  the  vegetations  with  a  ten-per-cent  solution  of  cocaine,  then  paint 
them  superficially  with  a  drachm-to-the-ounce  solution  of  bichloi'ide  of 
mercury  in  collodion  every  day  or  two,  and  dust  on  a  powder  composed 
of  oxide  of  zinc,  tannin,  and  calomel,  aa.  The  bichloride  exerts  both  an 
astringent  and  a  caustic  action ;  the  collodion,  contracting,  holds  down  the 
already  reduced  papules ;  while  the  powder  tends  to  keep  the  parts  dry. 
This  application  should  be  made  by  the  surgeon  himself,  and  the  patient 
should  be  instructed  to  wash  the  parts  twice  a  day,  and  to  dust  on  the 
powder.  He  should  also  be  instructed  to  keep  the  prepuce  drawn  over 
the  glans  after  these  applications,  otherwise  paraj^himosis  might  occur. 
If  the  solution  is  applied  carelessly,  it  will  run  down  between  the  growths 
and  set  up  a  severe  acute  inflammation  and  perhaps  a  slough. 

DISEASES  OP  THE  CORPORA   CAVERNOSA. 

Acute  Injlammations  are  rare,  and  generally  result  from  fracture 
or  wounds  of  the  penis  while  the  organ  is  in  a  state  of  turgescence.  A 
phlebitis  is  set  up  and  a  plastic  infiltration  takes  place  into  the  tissue, 
causing  a  little  pain  and  tenderness  on  pressure,  with  a  slight  redundancy. 
This  only  inconveniences  the  patient  when  erection  takes  place,  giving 
some  pain  and  producing  a  curvature  of  that  side,  the  exuded  material 
preventing  a  comple  turgescence  of  the  corpora  cavernosa  at  that  point. 
The  inflammation  may  occur  on  one  or  both  sides.  "  In  the  course  of  an 
attack  of  gonorrhoea  the  inflammation  may  extend  to  the  corpora  caver- 
nosa and  produce  an  effusion  of  plastic  lymph,  which  will  obliterate  the 
cavities  of  the  bodies  and  interfere  with  complete  distention  in  the  state 
of  erection  of  the  organ"  (Taylor).  "  The  same  effect  may  be  produced 
by  small  apoplectic  deposits  in  the  substance  of  the  corpora  cavernosa, 
the  cicatrization  of  which  always  entails  a  deposit  of  a  certain  quantity 
of  plastic  tissue"  (Robert).  This  likewise  causes  a  curvature  toward  the 
affected  side,  and  in  exceptional  cases,  where  both  sides  are  affected, 
erection  may  take  place  posteriorly  to  the  trouble,  while  a  portion  of  the 
organ  in  front  remains  flaccid.  Abscess  of  the  corpora  cavernosa  occa- 
sionally but,  rarely,  occurs. 

Treatment. — When  the  disease  of  the  corpora  cavernosa  is  acute, 
and  pain  and  swelling  are  present,  some  antiphlogistic  remedy,  as  lotio 
plumbi  et  opii,  may  be  applied  locally,  and  camphor,  bromide  of  potassium, 
or  lupulin  given  internally  to  prevent  erections  until  the  inflammatory 
stage  has  passed  over,  after  which  alteratives,  iodide  of  potassium  or 
mercurials,  both  externally  and  internally,  should  be  employed.  In  case  of 
abscess  of  the  corpora  cavernosa,  poultice  and  treat  as  abscess  elsewhere. 
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Chronic  Inflammations  are  more  common,  especially  the  variety 
characterized  by  the  development  of  thin,  fibrous  growths  or  plates. 
These  may  occur  on  one  side,  on  the  dorsum,  or  they  may  be  multiple. 
They  vary  in  size  from  a  pumpkin-seed  to  that  of  a  lima  bean.  They 
are  hard,  firm,  with  a  well-defined  border,  and  possess  a  feeling  of  elas- 
ticity. They  are  generally  sensitive  on  pressure,  and  a  dull  pain  may 
exist.  They  usually  occur  in  middle-aged  men,  and  most  often  in  those 
who  have  had  former  attacks  of  urethritis,  and  cause  a  curvature  toward 
the  affected  side.  H.  V.  Miller,  of  Atlanta,  reports  a  case  where  two  were 
present  on  the  organ,  one  ou  the  dorsum  about  an  inch  from  the  pubes, 
the  other  on  the  side  about  an  inch  from  the  glans,  causing  a  double 
curvature  on  erection.  Johnson  reported  a  case  where  the  fibrous  wall  of 
the  corpora  cavernosa  was  irregularly  indurated,  while  thickening  and 
consolidation  invaded  the  erectile  tissue  within.  The  man  complained  of 
lancinating  pains  in  the  penis  and  scrotum.  Erections  were  painful,  dur- 
ing which  the  organ  gradually  assumed  a  spiral  twist,  like  a  pig's  tail  or  a 
vermiform  appendix.  This  was  on  account  of  the  multiplicity  of  the 
lesions. 

Treatment. — The  treatment  consists  of  tincture  of  iodine  externally 
and  iodides  internally  ;  later,  frictions  of  hydrarg.  externally,  with  iodides 
internally.  Some  favorable  results  have  been  reported  from  the  use  of 
ointments  which  have  as  a  base  lanolin  or  placement,  their  greater  efficacy 
depending  upon  the  fact  that  they  cause  the  medicines  to  penetrate 
through  the  tissues  much  more  readily. 

Bony  and  Calcareous  Plates  may  occur  in  the  corpora  cavernosa. 
Dr.  WilKam  Porter  reported  a  case  in  the  Medical  Record  some  years  ago 
of  a  man  aged  sixty-three,  who  had  a  small  tumor  on  the  right  side  of 
the  organ  attached  to  the  fibrous  tissue  of  the  corpora  cavernosa.  This 
was  cut  down  on  to  and  shelled  out.  It  proved  to  be  a  bony  mass  or  plate 
six  centimetres  long  by  three  centimetres  wide.  It  contained  lacunse  and 
canalicuH.  These  bony  growths  often  develop  in  the  furrow  between  the 
two  corpora  cavernosa,  to  which  they  are  attached. 

In  the  Museum  of  Pathological  Anatomy  in  Vienna  is  a  plaster  cast 
of  a  penis  with  a  bony  growth  in  the  dorsum  between  the  corpora  cav- 
ernosa which  bifurcated  about  the  middle  of  the  organ. 

Gummata  of  the  Corpora  Cavernosa. — Specific  lesions  are  not 
as  frequent  in  the  cavernous  bodies  as  they  are  in  some  other  parts  of  the 
organ,  the  most  frequent  seat  being  the  furrow  between  them.  They 
may  be  single  or  multiple.  They  appear  as  nodes  in  the  substance  of 
these  bodies,  and  may  cause  curvatures  of  the  penis.  They  may  remain 
indolent  for  a  long  time,  then  break  down  and  ulcerate,  or,  under  specific 
treatment,  undergo  resolution.  The  treatment  is  the  same  as  for  gum- 
mata elsewhere. 
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By  F.  TILDEN  BROWN,  M.  D. 

I.    MALFORMATIONS    OF    THE    URETHRA. 

ABSENCE   AND  COMPLETE    OBLITERATION  OF   THE  URETHRA. 

This  deformity  is  due  to  union  and  adhesion  of  the  urethral  halves, 
and  their  transformation  into  a  fibrous  cord. 

A  certain  amount  of  urine  is  secreted  during  intra-uterine  life  into  the 
bladder.  The  distended  viscus  presses  upon  the  umbilical  arteries,  and 
seriously  interferes  with  the  foetal  circulation.  Hence  these  foetuses  rarely 
survive  the  eighth  month  of  intra-uterine  life.  Yet  Kaufmann  has  col- 
lected seven  cases  of  complete  absence  of  the  urethra  in  which  the  child 
lived  after  birth. 

Evacuation  of  the  urine  being  impossible  by  the  natural  passages, 
one  of  these  things  happens  :  The  urachus  may  reopen  and  the  urine  be 
discharged  at  the  navel ;  a  vesico-rectal  perforation  may  ensue  ;  or  the 
child,  surviving  until  birth,  comes  into  the  world  with  an  enormously  dis- 
tended bladder.  A  number  of  these  latter  cases  have  been  operated  on 
with  good  results. 

The  symptoms,  diagnosis,  and  treatment  are  the  same  as  those  follow- 
ing complete  congenital  atresia  of  the  urethra. 

CONGENITAL   ATRESIA   OF   THE   URETHRA. 

This  occurs  from  the  fusion  of  the  opposing  walls  of  the  urethra.  The 
meatus  urinarius  or  its  vicinity  is  its  usual  seat.  Most  often  they  occur  in 
conjunction  mth  hypospadias,  but  a  certain  number  of  uncomplicated 
cases  are  recorded. 

Atresia  of  the  Meatus  Urinarius. — Here  the  mucous  membrane 
passes  unbroken  over  the  head  of  the  glans,  and  there  is  nothing  to  indi- 
cate the  site  of  the  meatus.  It  arises  from  the  same  process  that  causes 
the  "  epithelial  adhesion  "  of  the  mucosge  of  the  glans  and  prepuce  that  is 
so  frequently  seen.  But  few  cases  of  the  condition  are  on  record.  As  a 
rule,  the  membrane  is  very  delicate.  Voillemier  records  a  case  in  which 
it  protruded  at  each  effort  of  the  child  to  urinate,  and  seemed  ready  to 
burst.    This  explains  the  apparent  anomaly  of  its  infrequent  record.    The 
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pent-up  urine  ruptures  it  either  in  utero  or  immediately  after  birth,  and 
spontaneous  cure  takes  place. 

Diagnosis. — Immediately  after  birth  the  child  draws  attention  to 
itself  if  anything  is  wrong.  Examination  of  the  penis  shows  absence  of  a 
urethral  orifice,  the  penis  is  enlarged  and  swollen,  the  urethra  forms  a 
tense  cord  on  the  under  surface  of  the  organ,  and  in  extreme  cases  the 
membrane  may  project  forward  on  account  of  the  urinary  pressure. 

Treatment. — An  ordinary  small  sound  or  probe  can  be  forced  through 
the  membrane.     If  it  be  tough,  an  incision  will  sufiice. 

Atresia  of  the  Glandular  Urethra. — Here  the  meatus  urinarius 
is  usually  present,  either  in  apparently  normal  form  or  as  a  furrow  lined 
with  mucous  membrane,  though  cases  occur  in  w^hich  the  glandular  urethra 
is  imperforate,  together  with  atresia  of  the  meatus.  Most  frequently  the 
meatus  is  well  formed,  and  ends  in  a  cul-de-sac  at  a  distance  of  a  few 
millimetres.  The  obstruction  is  more  resistant  and  less  evident  than  in 
the  foregoing  variety,  and  here  we  meet  the  more  serious  consequences 
of  urinary  retention,  dilatation  of  bladder  and  ureters,  and  hydrone- 
phrosis. 

The  diagnosis  is  made  from  the  absence  of  urination,  the  distention  of 
the  bladder  and  the  patent  portion  of  the  urethra,  and  the  distress  of  the 
child. 

Ti^eatment  consists  first  in  an  attempt  to  reach  the  urethra  by  puncture 
at  the  meatus,  if  any  indication  of  it  is  present ;  if  not,  at  the  apex  of  the 
glans.  With  a  fine  trocar  an  attempt  is  made  to  reach  the  distended 
urethra,  and  the  immediate  fiow  of  urine  and  disappearance  of  the  symp- 
toms show  its  success.  Systematic  dilatation  with  small  metal  sounds 
must  then  be  undertaken. 

In  case  the  attempt  to  reach  the  urethra  is  not  successful,  other  means 
must  be  resorted  to.  Whitehead  punctured  the  urethra  from  below, 
forming  an  artificial  fistula. 

Atresia  of  the  Deep  Urethra. — This  may  occur  anywhere  in  the 
urethral  canal ;  but  it  is  commonest  in  the  pars  cavernosa,  where  it  occurs 
either  alone  or  in  conjunction  with  atresia  of  the  glandular  canal.  There 
is  frequently  also  deformity  of  the  rectum,  atresise  or  fistulous  communi- 
cations with  the  bladder.  The  membranous  urethra  is  less  commonly 
affected,  and  the  prostatic  urethra  least  of  all. 

Complete  retention  of  urine  is  the  immediate  consequence  of  this 
condition.  The  bladder  and  the  ureters  are  distended,  and  hydronephrosis 
occurs.  The  foetus  usually  succumbs  at  the  seventh  month,  or  even  earlier, 
from  the  pressui-e  of  the  distended  viscus  on  the  vessels,  and  two  thirds 
of  the  cases  recorded  were  born  dead.  The  more  anterior  the  occlusion, 
the  greater  is  the  chance  of  its  natural  relief  by  the  formation  of  a  ure- 
thral perforation  or  a  hypospadias.     In  some  cases  the  testicles  have  been 
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found  undescended,  the  enlarged  bladder  forming  an  obstacle  to  their 
passage.  The  same  distended  viscus  has  formed  an  obstacle  to  delivery, 
and  has  had  to  be  punctured  before  that  operation  could  be  effected. 

Spontaneous  fistula  formation  has  relieved  some  cases,  and  at  least 
twice  the  urachus  has  become  patent  from  the  urinary  pressure,  and  the 
secretion  has  been  voided  from  the  umbilicus.  In  a  few  other  cases  that 
have  been  born  alive  operative  procedure  has  been  successful. 

The  diagnosis  rests  on  the  absence  of  urination,  the  recognition  of 
the  vesical  tumor  in  the  abdomen,  the  distress  and  vomiting  of  the  child, 
and,  finally,  the  failure  to  introduce  a  catheter. 

Prognosis  is  only  fair  ;  operations  have  not  always  succeded  in  find- 
ing the  end  of  the  canal,  and  a  number  of  these  patients  have  died  almost 
immediately. 

Treatment. — Our  first  resource  is  catheterization,  which  may  be  suc- 
cessful in  cases  where  the  occluded  segment  of  urethra  is  of  small  extent, 
an  ordinary  catheter  or  buttoned  probe  being  employed.  If  this  does 
not  succeed,  a  sharp  trocar  or  a  bistoury  must  be  used,  and  the  anterior 
end  of  the  posterior  urethral  segment  found,  or  an  artificial  passage  made 
into  the  bladder.  This  must  be  subsequently  kept  open  by  the  frequent 
passage  of  a  probe  or  catheter.  Ebert  and  Rose  employed  it  in  their 
cases. 

It  would  probably  be  an  improvement  on  the  above  operation  to  enter 
the  bulbous  or  membranous  urethra  by  means  of  a  perineal  incision,  and 
then  to  attempt  to  reach  the  glans  from  behind  forward.  The  free  peri- 
neal opening  would  obviate  the  dangers  of  infiltration  of  urine  incident 
to  the  method  of  Ebert  and  Rose,  besides  giving  immediate  relief  to  the 
retention, 

CONGENITAL  STRICTURES  OF  THE  URETHRA. 

These  may  occur  afc  the  meatus  or  at  any  lower  point  in  the  urethral 
canal,  " 

Congenital  Stricture  of  the  Meatus  TJrinarius  is  usually  not 
revealed  until  catheterism  is  attempted.  It  is  frequently  accompanied  by 
congenital  phimosis.  There  are  cases,  however,  in  which  the  stenosis  is 
so  great  that  only  a  fine  probe  can  be  introduced,  and  this  naturally 
interferes  greatly  with  micturition.  Kocher  operated  twice  on  cases  in 
which  he  could  only  introduce  ISTo.  9  French.  One  of  these  patients  was 
forty-seven  years  old. 

The  symptoms  are  usually  confined  to  difiiculty  of  urination ;  ischuria, 
inefficient  erection  and  consequent  impotence,  and  various  reflex  disturb- 
ances, have  also  been  noted. 

Treatment. — Repeated  catheterism  is  sometimes  effective.  Incision  is 
certainly  quicker  and  more  direct.     It  should  be  done  downward,  toward 
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the  frsenum,  A  strip  of  iodoform  gauze  is  placed  in  tlie  wound,  and  a 
short,  straight  conical  sound  of  full  size  must  be  passed  every  second  day. 
Contraction  always  occurs  to  a  certain  extent,  and  it  is  well  to  cut  to 
several  sizes  above  the  one  wliich  the  meatus  is  desired  to  retain.  Bleed- 
ing is  frequently  persistent  and  troublesome,  though  never  dangerous ;  it 
may  be  controlled  by  introducing  into  the  urethra  a  section  of  full-sized 
rubber  bougie  and  bandaging  the  penis  over  it.  In  some  cases  it  is  well 
to  unite  the  cut  edges  of  the  urethral  and  glandular  mucous  membrane 
with  sutures. 

Congenital  Stricture  of  the  Deeper  Urethra. — Of  this  there 
are  a  number  of  recorded  cases;  but  the  fact  of  their  having  existed 
from  birth  is  in  most  cases  not  susceptible  of  proof.  A  stricture  may 
be  acquired  at  any  age. 

The  symjytoms  consist  of  a  history  of  slow  micturition  from  birth, 
with  a  stream  that  may  be  as  thin  as  a  line  knitting-needle,  swellings 
of  the  abdomen  in  the  vesical  region,  attacks  of  colicky  pain  due  to 
retention  of  urine,  and  examination  will  show  a  marked  stenosis. 

Treatment  consists  of  dilatation  with  sounds,  or  internal  urethrotomy. 

But  besides  these  stenoses  of  the  ordinary  kind,  valve-shaped  stric- 
tures occur  in  various  portions  of  the  urethra.  Thus,  the  valve  of  the 
fossa  navicularis  may  be  abnormally  developed,  or,  rather,  the  early  foetal 
septum  between  the  glandular  and  penile  urethra  may  be  abnormally  per- 
sistent. The  partial  septum  looks  forward,  and  hence  is  obstructive 
rather  to  catheterism  than  to  micturition,  the  obstacle  being  met  with 
about  three  quarters  of  an  inch  from  the  meatus.  It  is  readily  seen  with 
the  speculum,  and  sometimes,  if  the  meatus  is  very  large,  with  the  un- 
aided eye. 

YaVvular  folds  may  occasionally  form  strictures  in  the  prostatic  ure- 
thra. Several  are  normally  present  in  the  region  of  the  ejaculatory  ducts, 
and  as  their  concavity  is  directed  backward,  they  readily  form  obstruc- 
tions to  the  urinary  flow  if  of  larger  than  average  size.  Totenatschen 
has  recorded  the  post-mortem  findings  in  three  such  cases.  The  anterior 
urethra  was  normal,  but  that  behind  the  fold  was  markedly  dilated. 
The  bladder  was  not  much  dilated,  but  its  wall  was  greatly  thickened 
from  muscular  hypertrophy  ;  the  ureters  were  dilated,  and  hydronephrosis 
and  atrophy  of  the  kidneys  were  present.  Such  patients  usually  die,  soon 
after  Inrth,  from  renal  embarrassment  due  to  the  urinary,  obstacle. 

Of  the  diagnosis  and  treatment  of  stenoses  caused  by  these  posterior 
folds  we  can  say  but  little.  They  have  not  yet  been  recognized  during 
life.  It  is  well  to  bear  them  in  mind,  however,  if  in  the  newborn  infant 
there  is  retention  of  urine,  and  yet  catheterization  can  be  effected.  Such 
a  condition  may  then  be  surmised,  and  proved  later,  by  the  use  of  a  small 
endoscopic   tul^e  of   seventeen  millimetres  circumference.     When   thus 
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located  tliey  may  be  severed  by  a  dilating  knife  passed  down  the  urethral 
speculum. 

CONGENITAL  DIVERTICULA  OF  THE    URETHRA    OR  URINARY  POUCHES. 

These  are  very  rare  malformations.  In  all  the  cases  recorded  they 
have  been  situated  on  the  under  surface  of  the  penile  urethra.  They 
were  of  large  size,  especially  when  distended  with  urine,  and  extended 
from  just  behind  the  glans  to  the  peno-scrotal  fold  (Figs.  1  and  2).  Hiiter 
operated  upon  two  cases  in  which  the  pouch,  when  distended,  was  as 
large  as  a  pigeon's  egg  ;  in  others  it  has  been  much  larger,  measuring  in 
circumference  ten  and  a  half  inches,  and  containing  a  pound  of  urine. 


Fig.  1. — Urinary  pouch,  empty. 

The  walls  of  these  pouches  are  thin,  sometimes  remarkably  so,  and  they 
are  clothed  with  normal  mucous  membrane.  Sometimes  the  tenuity  of 
the  sac  is  so  marked  that  the  connective-tissue  bundles,  spread  apart  by 
the  continuous  pressure,  can  be  distinctly  seen  to  be  continuous  with  the 
bundles  of  the  normal  urethra  behind.  In  all  cases  the  diverticula  occur 
at  the  expense  of  the  lower  urethral  wall ;  the  upper  wall  is  normal,  as  is 
also  the  dermal  covering. 

As  regards  the  origin  of  these  peculiar  malformations  but  little  is 
known.  Anterior  obstructions  to  the  urine  flow  have  not  always  been 
noticed ;  in  every  case  catheterization  has  been  easy.  A  few  observers 
(Hendriksz,  Bokai,  Hiiter)  have  found  valve-shaped  backward  prolonga- 
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tions  of  the  glandular  segment  of  the  urethra  (Fig.  3),  which  undoubtedly 
acted  as  valves  when  the  sac  was  filled  with  urine  ;  but  in  most  cases  none 
such  were  j^resent,  and  they  can  not  be  regarded  as  the  absolute  cause  of 
the  condition  in  question.     Kaufmann's  hypothesis  is  the  most  probable. 


Fig.  2. — Urinary  pouch,  distended. 

He  regards  it  as  due  to  a  disturbance  of  the  exact  apposition  of  the 
glandular  and  penile  portions  of  the  urethral  canal  at  a  period  of  intra- 
uterine life  when  urine  is  already  flowing  from  the  bladder.  These  two 
portions  of  the  canal,  being  developed  separately,  and  from  opposite 
directions,  any  failure  as  regards  the  exact  time  or  place  of  coalescence 
would  cause  the  urine  to  accumulate  in  the  anterior  bhnd  end  of  the  pos- 
terior segment.  The  lower  urethral 
wall,  being  the  weakest,  is  naturally 
the  one  that  gives  way,  and  thus  the 
pouch  is  formed.  When,  finally, 
the  growth  of  the  parts  or  the  press- 
ure of  the  urine  does  make  the  canal 
patent,  the  distended  sac  remains 
with  urine  in  it.  Hence  it  does  not 
tend  to  disappear,  but  rather  to  in- 
crease in  size. 
The  diagnosis  of  these  congenital  diverticula  or  dilatations  is  made 
from  the  very  apparent  alteration  in  the  shape  of  the  penis  and  the 
disturbance  of  urination.     The  tumor,  when  collapsed,  is  soft  and  fluctu- 
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ating  ;  when  distended,  it  is  tense  and  resistant ;  it  can  be  emptied  by 
pressure,  it  is  translucent,  and  never  shows  any  signs  of  inflammatory 
reaction.  In  about  half  the  cases  there  has  been  permanent  inconti- 
nence of  urine ;  in  Langier's  case  the  patient  urinated  normally,  while 
in  those  of  Hendriksz  and  Lotzbeck  the  entire  bladder  contents  flowed 
into  the  pouch  when  the  patient  passed  water,  whence  it  had  to  be 
manually  expressed.  A  diverticulum  can  be  readily  catheterized,  and  the 
instrument  can  be  plainly  felt  in  the  empty  sac.  In  only  one  case  is  there 
any  note  of  ammoniacal  decomposition  of  the  urine  in  the  sac. 

One  case  only,  that  of  Bokai's,  ended  fatally  ;  the  autojDsy  showed  the 
usual  lesions  that  result  from  urinary  obstruction,  viz.,  vesical  and  ure- 
teral dilatation  and  hypertrophy,  cystitis,  and  purulent  nephritis. 

Treatment  is  operative,  and  has  always  been  successful.  The  lower 
wall  of  the  pouch  is  split  on  a  staff.  A  long  segment  is  then  cut  off  from 
each  wall  of  the  sac,  leaving  just  enough  when  united  to  form  a  tube  of 
the  normal  urethral  caliber.  Yalvular  folds  of  the  mucous  membrane  are 
to  be  severed  when  present.  The  mucous  membrane  and  skin  can  then 
be  separately  united.  Any  small  fistulous  opening  that  may  be  left  closes 
readily  under  cauterization. 

The  fatal  case  above  mentioned  shows  that  this  malformation  is 
liable  to  cause  all  the  troubles  so  familiar  in  cases  of  obstruction  of 
the  urinary  passages ;  hence,  all  cases  should  be  oj)erated  upon. 

HYPOSPADIAS. 

Hypospadias  is  that  congenital  condition  in  which  the  urine  is  not 
evacuated  from  the  normal  point  at  the  extremity  of  the  glans  penis,  but 
escapes  through  an  abnormal  opening  on  the  lower  surface  of  the  penis 
at  a  variable  distance  from  the  tip  of  the  glans.  Our  exact  knowledge 
of  the  condition  dates  from  the  memoir  of  Prof.  Bouisson  in  1861,  and 
Duplay,  Pitha,  and  Bardeleben  have  made  the  condition  the  subject  of 
exhaustive  studies. 

Most  authorities  recognize  three  distinct  varieties  or  grades  of  the 
affection.  First,  halanio  or  glandular  hypospadias,  in  which  the  ure- 
thral opening  is  either  in  the  glans  or  immediately  behind  it.  Second, 
penile  hypospadias,  in  which  the  opening  is  somewhere  on  the  under 
surface  of  the  urethra,  between  the  glans  and  the  peno-scrotal  fold. 
Third,  perineal,  in  which  the  scrotum  is  split,  and  the  urine  escapes 
through  an  opening  between  its  folds  or  in  the  perinseum.  Three  addi- 
tional grades  include  the  mixed  forms  of  hypospadias :  1.  Glandulo- 
penile.     2.  Peno-scrotal.     3.  Perineo-scrotal. 

Hypospadias  is  not  only  the  commonest  of  all  urethral  malformations, 
but  at  the  same  time  one  of  the  most  frequent  of  the  entire  body.  Bouis- 
son says  it  occurs  once  in  300  cases  of  sexual  disease.     Chaussier  found 
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among  23,293  newborn  at  the  Maternite  of  Paris,  132  malformations,  two 
of  wliicli  were  hypospadias.  This  is  entirely  too  low  a  proportion.  The 
French  military  surgeon  Rennes  found  ten  hypospadiases  in  3,000  recruits 
— a  proportion  of  one  in  300  males.  The  statistics  vary  much,  but  of 
its  frequency  there  can  be  no  doubt. 

Etiology. — The  causes  of  hypospadias  are  obscure.  Certain  obser- 
vations would  tend  to  show  its  heredity,  and  the  existence  of  some  influ- 
ence that  determines  its  appearance  in  several  members  of  one  family. 
Bryant  records  three  cases  in  which  both  father  and  son  were  affected. 
The  older  theory,  that  it  is  due  to  a  rupture  of  the  urethra,  has  been 
questioned,  and  it  is  more  generally  regarded  as  referable  to  an  arrest  of 
development.  The  urethra  is  primarily  a  groove,  open  below,  which 
grows  forward  out  of  the  sinus  urogenitalis  in  conjunction  with  the  cor- 
pora cavernosa;  it  gradually  closes  from  behind  forward.  Incomplete 
closure  to  any  varying  degree  of  this  primitive  urinary  groove  would 
therefore  cause  hyposj)adias ;  in  hypospadias  perinealis,  the  urethra's 
entire  length ;  in  hypospadias  penis,  its  anterior  half ;  and  in  hypospa- 
dias glandis,  its  anterior  extremity,  remaining  incompletely  formed. 

But  this  simple  developmental  theory  by  no  means  explains  all  the 
cases  that  we  meet.  Hypospadiases  show  the  greatest  possible  varieties 
of  form,  and  are  very  difiicult  to  classify,  which  would  hardly  be  the  case 
were  their  origin  so  simple.  The  glandular  portion  of  the  urethra  is  not 
developed  in  the  manner  the  theory  supposes,  and  cases  of  balanic  hypo- 
spadias, the  commonest  of  all,  conjoined  as  it  often  is  with  imperforate 
meatus,  can  not  be  so  accounted  for.  Then  there  are  cases  in  which  the 
urethra  is  apparently  normally  developed,  and  there  are  one  or  more  con- 
genital urinary  fistulse  on  its  under  surface,  perhaps  with  distinctly  cica- 
tricial tissue  in  their  calloused  edges.  In  fact,  most  cases  do  show  special 
changes  in  and  about  the  misplaced  meatus.  This  orifice  is  smaller  than 
natural ;  the  skin  around  it  is  smooth  and  shining,  pigmented  and  cica- 
tricial. Besides  which  there  are  often  bends  and  twists  of  the  penis,  adhe- 
sions of  that  organ  to  the  scrotum,  anomalies  of  the  prepuce,  asymmetry 
of  the  raphe  and  the  frtenum.  Some  better  explanation  is  evidently 
necessary. 

In  certain  cases  there  can  be  no  doubt  of  the  fact  that  rupture  of  the 
urethra  occurs  during  foetal  life.  "Wiener  has  shown  us  that  the  secretion 
of  urine  is  active  during  foetal  life ;  the  bladder  is  repeatedly  filled  and 
emptied.  If  there  is  any  fault  in  the  proper  fusion  of  the  glandular  and 
penile  portions  of  the  urethra,  the  urine  will  tend  to  force  its  way  through 
the  proximal  urethral  walls.  Some  hypospadial  orifices  are  so  manifestly 
cicatricial  that  there  can  be  no  doubt  at  all  of  their  originating  in  this 
manner. 

Upon  this  fact,  and  upon  his  own  observations  of  cases  and  museum 
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specimens,  Kaufmann  lias  based  his  theory  of  the  formation  of  the  meatus 
which  seems  to  fit  all  cases,  including  normal  and  abnormal  ones.  His 
idea  is  that  cases  of  hypospadias  arise  when  there  is  a  mechanical  obstruc- 
tion to  the  functional  activity  of  the  urethra  after  the  urinary  secretion 
has  been  established  in  the  foetus,  with  consequent  retention  and  final 
rupture  of  the  urethra.  This  rupture  occurs  oftenest,  of  course,  in  the 
direction  of  least  resistance,  which  is  the  septum  between  the  external 
invagination  which  forms  the  glandular  segment  of  the  urethra  and  the 
deeper  canal.  But  if  that  section  is  absent,  or  if  it  is  backward  in  its 
development,  the  urine  forces  an  opening  somewhere  else. 

Thus  the  glandular  urethra  may  be  entirely  absent,  or  it  may  be  pres- 
ent in  whole  or  in  part,  and  end  in  a  blind  sac.  In  some  cases  the  two 
urethral  segments  have  almost  come  together ;  a  thin  valve-like  partition, 
perhaps  perforated,  being  all  that  remains,  yet  at  the  time  that  the  first 
urine  accumulations  occurred  the  obstruction  must  have  been  much  more 
resistant,  since  the  hypospadic  perforation  has  occurred  in  preference  to 
the  normal  one. 

The  point  of  rupture  of  the  penile  urethra  is  oftenest  situated  at  its 
extreme  anterior  end,  just  posterior  to  the  glans.  The  under  surface  of 
the  prepuce  is  invariably  absent,  and  usually  also  the  lower  half  of  the 
glandular  urethra  which  is  thus  represented  by  a  groove.  This  is  prob- 
ably caused  in  the  same  way  as  is  the  urethral  opening ;  the  urine  infil- 
trates the  periurethral  tissues  and  forces  its  way  out. 

Hypospadias  of  the  penile  portion  of  the  urethra  admits  of  a  similar 
explanation.  The  same  obstruction  between  the  glandular  and  penile 
urethra  has  been  present,  but  for  mechanical  reasons  perforation  has  not 
been  effected  through  the  anterior  end  of  the  penile  segment.  Hence 
ensues  dilatation  of  the  urethra,  with  rupture  of  the  tube,  infiltration  of 
urine,  and  a  destruction  of  tissue  varying  in  extent  and  locality  in  dif- 
ferent cases.  The  urethral  pouches,  which  we  considered  above,  help  to 
bear  out  this  theory  of  the  mechanical  origin  of  hypospadias.  The  two 
conditions  are  intimately  related,  it  being  only  the  final  establishment  of 
the  communication  between  the  two  urethral  segments  that  prevents  the 
rupture  of  the  pouch  and  the  formation  of  a  penile  hypospadias.  Con- 
genital urethral  pouches  are  rare,  because  in  most  cases  of  obstruction 
rupture  does  occur  and  hypospadias  results. 

The  cicatricial  tissue  frequently  found  associated  with  hypospadias 
and  the  various  cicatricial  contractions  are  also  best  accounted  for  by 
Kaufmann's  hypothesis ;  as  are  torsion  and  flexion  of  the  penis,  adhe- 
sions to  the  scrotum,  and  fissures  of  the  same.  Even  in  the  lightest 
degree  of  glandular  hypospadias  the  glans  is  often  drawn  down  at  an 
angle  with  the  shaft  of  the  penis ;  in  higher  grades  the  entire  organ  is 
usually  flexed  ;  and  the  extensive  loss  of  skin  and  subcutaneous  tissue  with 
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cicatricial  contraction  sufficiently  accounts  for  it.  When  the  urethral 
dilatation  is  great,  the  scrotal  skin  is  necessarily  implicated,  the  urinary 
infiltration  is  greater,  and  the  loss  of  substance  and  contraction  is  pro- 
portionate. Adhesion  of  the  penis  to  the  scrotum  is  unknown  save  in 
cases  of  hypospadias,  and  is  to  be  explained  by  the  same  infiltration  and 
cicatricial  contraction.  In  this  way  also  occurs  the  defective  penile  de- 
velopment observed  in  the  worst  cases  of  perineal  hypospadias. 

Balanic  or  Glandular  Hypospadias  (Fig.  4)  is  that  form  in 
which  the  opening  of  the  urethra  is  situated  on  the  under  surface  of  the 
glans,  in  the  place  of  the  absent  frsenum.     The  prepuce  is  deformed  in 

every  case.  On  the  dorsum  of 
the  glans  it  is  well  developed, 
and  forms  a  thick  fold  that  pro- 
jects beyond  its  anterior  ex- 
tremity ;  thence  its  two  lateral 
folds  run  backward  and  down- 
ward, getting  thinner  until 
they  become  continuous  with 
the  margins  of  the  urethral 
opening.  The  meatus  is  usual- 
ly at  the  spot  where  under  nor- 
mal circumstances  the  anterior 
extremity  of  the  fraenum  is  at- 
tached to  the  glans  penis,  or  it 
may  be  situated  a  little  farther 
back  in  the  retro-glandular  sul- 
cus. In  the  newborn  it  is  often 
merely  a  punctiform  opening, 
which  can  be  recognized  only  during  micturition ;  in  older  children  it 
will  admit  a  fine  probe.  It  always  remains,  however,  extremely  small. 
The  skin  and  mucous  membrane  at  the  orifice  is  frequently  distinctly 
cicatricial.  The  opening  is  usually  single  ;  but  two,  and  even  three,  open- 
ings have  been  observed,  the  supernumerary  ones  either  communicatingr 
with  tlie  primary  orifice,  or  ending  in  blind  sacs. 

The  details  of  form  vary  much  in  different  cases.  Thus,  the  glans 
may  be  imperforate  and  the  glandular  urethra  be  entirely  absent  (illus- 
tration, F.  A.  V.  Ammon,  Die  angeborene  Chirurgisch.  Krankh.  d.  Men- 
schens,  Berlin,  1842,  Table  xviii) ;  or  there  may  be  a  more  or  less  per- 
fect meatus  in  the  usual  situation,  ending  in  a  blind  sac  of  varying  length 
(Forster,  Atlas,  Fig.  vii). 

In  most  cases  of  balanic  hypospadias  a  deep  furrow  extends  from 
the  normal  position  of  the  meatus  to  the  urinary  opening.  Its  lateral 
walls  are  continuous  with  the  remains  of  the  ])repuce.     The  remains  of 


Fig.  4. — Glandular  or  balanic  hypospadias. 
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Fig.  5. — Glandulo-penile  hypospadias. 


the  foetal  septum  between  the  glandiilar  and  penile  urethra  are  sometimes 

persistent  as  a  crescentic  fold ;  it  being  the  same  structure  occasionally 

observed  under  normal  conditions, 

and  known  as  the  valve  of  the  fossa  * 

navicularis. 

A  change  in  shape  of  the  penis 
is  observed  in  nearly  all  adult 
cases  of  balanic  hypospadias.  This 
change  generally  consists  in  a  down- 
ward deflection  of  the  glans  from 
the  direct  penile  axis.  The  amount 
of  deflection,  which  varies  in  the 
different  cases,  is  usually  small ; 
but  it  may  be  marked,  and  in  the 
worst  cases  the  glans  may  even 
point  backward,  the  urethral  orifice 
being  situated  in  the  angle  between 
the  base  of  the  glans  and  the  apex 
of  the  penis  itself.  Union  of  the 
penis  with  the  scrotum  is  also 
sometimes  seen.  Two  distinct  forms  of  this  deformity  have  been  ob- 
served. In  the  lesser  form  a  thin  membrane  unites  the  raphes  of  penis 
and  scrotum  together,  interfering  moderately  with  erection.  In  the  other 
variety  the  skin  covering  the  penis  is  continuous  on  both  sides  directly 
with  the  scrotal  integument ;  the  glans  is  the  only  free  portion  of  the 
organ,  and  the  urinary  opening  lies  completely  concealed  in  the  angle 
formed  by  scrotum  and  glans. 

Torsion  of  the  penis  is  present  in  a  certain  number  of  cases  of  balanic 
hypospadias.  In  Yerneuil's  case  the  dorsal  surface  of  the  penis  looked 
toward  the  scrotum,  and  its  urethral  surface  was  turned  forward  and  to 
the  left.  The  urethra  itself  had  been  correspondingly  twisted  from  right 
to  left  and  from  before  backward  ;  it  was  twisted  spirally  around  the  left 
corpus  cavernosum.  Finally,  a  livid  condition  of  the  glans,  the  scrotum, 
or  the  prepuce — or  of  all  of  them — may  coexist  with  glandular  hypospa- 
dias. These  organs  then  have  more  or  less  resemblance  to  the  vulva,  and 
form  one  of  the  species  of  false  hermaphroditism. 

Penile  Hypospadias. — Here  the  urinary  opening  is  situated  some- 
where between  the  base  of  the  glans  and  the  peno-scrotal  fold.  It  is 
usually  small,  and  may  be  covered  with  a  fold  of  skin  ;  its  shape  is  oval, 
with  its  large  diameter  in  the  axis  of  the  penis.  Its  edges  are  sharp, 
smooth,  and  shining ;  sometimes  they  are  distinctly  calloused  and  cicatri- 
cial. As  a  canal,  the  urethra  in  front  of  the  hypospadic  opening  is  almost 
always  absent,  but  a  deep  groove  is  frequently  present,  provided  with  more 
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or  less  elevated  erectile  margins.  Sometimes  a  hard  ridge  alone  marks  the 
course  of  the  normal  urethra  to  the  apex  of  the  glans.  It  is  usually  six 
to  eight  millimetres  broad  in  the  adult. 

Certain  concomitant  abnormalities  are  frequent  and  important.  Thus, 
the  scrotmn  may  be  distinctly  divided  into  two  halves  by  a  deep  median 
furrow  ap23arently  cicatricial,  which  runs  from  the  urethral  opening  to 
the  lower  border  of  the  scrotum.  The  scrotum,  otherwise  well  developed, 
ascends  as  a  thick,  wrinkled  mass  on  each  side  of  the  penis,  and  is  con- 
tinuous with  the  skin  covering  its  upper  surface.  The  deep  scrotal  fur- 
row permits  the  under  surface  of  the  arch  of  the  pubes  to  be  distinctly 
felt,  with  the  urethra  winding  under  it.  The  corpora  cavernosa  are  so 
separated  that  no  bulb  of  the  urethra  is  apparent,  the  introduced  catheter 
seems  to  lie  quite  subcutaneously  in  the  perinseum,  and  the  prostate  shows 
a  marked  thinning  at  its  center. 

The  mucous  membrane  of  the  deeper  urethra  is  continued  directly  for- 
ward on  the  floor  of  this  groove.  The  openings  of  Littre's  glands  are 
usually  dilated.  Marked  narrowings  and  even  partial  obliterations  of  the 
anterior  visible  urethral  groove  have  been  recorded  by  various  observers. 
Sabatier  (Yoillemier,  Maladies  de  I'urethre,  Paris,  1868,  page  551)  records 
a  unique  case,  in  which  every  indication  of  the  anterior  urethra  was  absent. 

On  the  other  hand,  in  some  cases  the  urinary  canal  is  fairly  perfect 
anterior  to  the  opening,  though  the  meatus  in  these  cases  is  usually  im- 
perforate. Arnaud,  Lacroix,  and  Lippert  have  recorded  cases  of  this 
kind. 

The  penis  in  these  cases  is  almost  invariably  smaller  and  shorter  than 
normal,  both  in  children  and  adults,  the  cavernous  tissue  being  deficient. 
The  penis  is  curved  downward — a  deformity  which  is  especially  notice- 
able during  erection,  which  causes  the  penis  to  be  pulled  down  and  back- 
ward. Retraction  of  the  corpora  cavernosa,  as  well  as  what  remains  of 
the  urethra,  is  an  efficient  cause  of  it. 

Torsion  of  the  penis  has  been  observed,  of  which  De  St.  Germain 
gives  a  remarkable  example  (Chirurgie  orthopedique,  page  428). 

Perineal  Hypospadias  (Fig.  6)  is  the  rarest  of  all  kinds  of  this  mal- 
formation. The  deformity  is  greater  and  more  complicated  than  in  the 
other  two  varieties.  The  scrotum  is  completely  divided,  and  the  urinary 
opening  is  situated  in  the  depths  of  this  furrow — some  three  or  four 
centimetres  in  front  of  the  anus.  It  is  generally  in  the  shape  of  a  little 
slit,  elongated  vertically,  and  edged  by  two  muco-cutaneous  folds,  which 
unite  behind  and  suggest  the  introitus  of  a  small  vagina. 

The  urethral  segment  anterior  to  the  urinary  opening  shows  the  same 
variety  of  conditions  as  in  penile  hypospadias.  Most  often  it  is  present 
as  a  more  or  less  shallow  groove  running  along  the  scrotal  cleft  and  the 
under  surface  of  the  penis.     Sometimes  it  is  represented  merely  by  a 
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Fig.  6. — Perineal  hypospadias. 


fibrous  cord  occupying  the  same  position.  In  a  case  recorded  by  Mares- 
tin,  the  urethra  was  perfect  anterior  to  the  hypospadic  opening,  but  the 
meatus  was  closed  by  a  membrane.  Or,  again,  the  meatus  may  be  nor- 
mal, but  it  ends  in  a  blind  sac  ;  the  segment  intervening  between  the  pos- 
terior end  of  the  sac  and  the  abnormal  urinary 
opening  being  represented  by  a  groove  or 
fibrous  cord,  as  above  described. 

The  penis  itself  is  usually  atrophied,  and  is 
more  or  less  firmly  applied  to  the  scrotal  fis- 
sure, concealing  the  urinary  opening.  The 
organ  is  shorter  than  normal,  especially  on  its 
inferior  surface,  though  the  glans  is  often  well 
developed.  It  is  strongly  incurvated,  due,  ac- 
cording to  Bouisson,  not  to  tension  of  the 
muco-cutaneous  urethral  ridge  or  furrow,  that 
extends  from  the  hypospadic  opening  to  the 
glans,  but  to  arrest  of  development  of  the  cor- 
pora cavernosa,  even  the  septum  of  which  is 
sometimes  found  strongly  contracted. 

Marked  cases  of  perineal  hypospadias,  where 
the  cleft  between  the  lateral  halves  of  the  scro- 
tum, lined  with  a  pale,  rosy  mucous  membrane,  was  deep,  and  the  atrophy 
and  retraction  of  the  j)enis  were  great,  have  caused  considerable  difliculty 
in  the  determination  of  sex.    Particularly  was  this  the  case  when  the  testi- 
cles were  atrophic  or  undescended. 

Symptoms. — These  consist  in  the  first  place,  of  course,  of  the 
changes  appreciable  to  the  examining  eye  and  touch.  They  are  suffi- 
ciently evident  from  the  detailed  description  given  above.  But  there  are 
other  symptoms  referable  to  dei-angements  of  function  that  demand  atten- 
tion. They  occur  in  connection  with  micturition,  copulation,  and  fecun- 
dation. 

Disturbances  of  urination  are  common.  In  glandular  hypospadias  the 
function  is  normal,  and  even  in  penile  hypospadias  it  can  be  well  accom- 
plished if  the  patient  lifts  up  the  penis  so  as  to  completely  uncover  the 
opening.  But  in  perineal  hypospadias  the  abnormal  position  of  the  uri- 
nary opening  causes  much  trouble.  The  membranous  and  prostatic  por- 
tions of  the  urethra  being  well  developed,  the  urine  is  projected  with 
force ;  but  the  stream,  breaking  against  the  incurvated  penis,  is  scattered 
.  in  all  directions ;  so  that  patients  affected  with  perineal  hypospadias  are 
compelled  to  urinate  in  the  sitting  position,  like  women,  or  they  soil 
their  garments.  Other  urinary  troubles  are  present  in  some  cases.  Per- 
sistent urinous  odor  and  eczema  are  annoying  complications. 

In  balanic  and  penile  hypospadias  copulation  is  not  much  interfered 
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with,  thougli  f ecTindation  may  be  entirely  abrogated ;  this  will  certainly 
be  the  case  if  the  urinary  opening  is  situated  so  far  back  as  to  lie  outside 
the  vagina  during  copulation.  In  hypospadias  perinjei  the  facultas 
coeundi  is  usually  absent.  The  abnormal  downward  curve  of  the  penis, 
and  its  adhesion  to  the  scrotum,  causes  the  glans  to  be  carried  during 
erection  backward  and  downward  into  the  fissure  of  the  scrotum. 

Diagnosis. — Save  in  the  newborn,  the  diagnosis  of  hypospadias  is 
easy.  Mere  inspection  sufiices.  The  act  of  urination  will  ordinarily  con- 
firm the  diagnosis.  In  infants  just  born,  however,  the  hypospadic  open- 
ing may  be  so  very  small  that  it  is  ovei'looked.  Kauchfuss  has  reported 
a  case  in  which  the  atresia  of  the  meatus  led  to  a  diagnosis  of  urinary 
obstruction,  leading  to  the  formation  of  an  artificial  urethral  canal  with 
the  trocar,  subsequent  examination,  however,  showed  that  a  hypospadias 
was  present.  Percussion  of  the  bladder  should  enable  us  to  avoid  such 
mistakes.  Traumatic  splitting  of  the  penis  may  be  confounded  with  a 
hypospadias.  Chopart  recounts  a  case  in  which  an  individual  split  his 
urethra  gradually  from  meatus  to  scrotum ;  and  a  traumatic  fistula  may 
simulate  a  hypospadias. 

The  determination  of  sex  in  infants  affected  with  perineal  hypospadias 
is  sometimes  difficult,  especially  if  the  testicles  have  not  descended.  The 
two  scrotal  halves  may  look  very  like  the  labia,  and  the  small  and  adher- 
ent penis  like  an  abnormally  large  clitoris.  Abdominal  palpation,  com- 
bined with  rectal  and  vesical  exploration  and  sounding,  will,  however,  in 
all  cases  reveal  the  absence  of  the  uterus,  while  the  presence  of  the  pros- 
tate gland  will  determine  the  diagnosis. 

Prognosis  varies  with  the  severity  of  the  case  and  condition  and  age 
of  the  patient.  Surgical  procedures  will  restore  to  almost  all  these  indi- 
viduals both  external  symmetry  and  satisfactory  genital  and  urinary  func- 
tions. 

Treatment. — To  relieve  the  urinary  retention  that  is  dependent  on 
the  narrowness  of  the  abnormal  orifice  is  usually  easy.  In  children  it 
often  suffices  to  dilate  the  opening  with  fine  sounds.  In  older  individuals 
this  is  not  enough.  Bokai  recommends  the  circular  ablation  of  the  skin 
around  the  borders  of  the  opening,  the  median  splitting  of  the  mucous 
membrane,  and  the  uniting  of  the  cut  edges  of  the  skin  and  mucous  mem- 
brane by  sutures.  Kaufmann  recommends  the  splitting  of  the  ui-ethral 
mucous  membrane  longitudinally,  and  the  insertion  of  a  small  triangular 
flap  of  the  external  skin  between  its  edges. 

Bouisson  was  the  first  to  practically  treat  the  hypospadias  itself  as  a 
deformity.  He  showed  the  necessity  of  a  preliminary  straightening  of 
the  incurvation  of  the  penis  before  attempting  to  make  a  new  canal ; 
for  this  incurvation  obstructs  the  passage  of  urine  and  semen,  and  inter- 
feres more  or  less  completely  with  coitus.     That  being  done,  the  forma- 
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tion  of  a  new  urethral  canal  may  be  attempted  witli  hope  of  better  suc- 
cess. 

If  the  hypospadias  assumes  the  shape  of  a  congenital  urinary  fistula 
immediately  behind  the  glans,  freshening  of  the  edges,  and  an  exact 
suturing,  usually  suffices.  Any  abnormally  developed  valve  of  the  fossa 
navicularis  must  be  ablated  at  its  base.  If  there  is  membranous  closure 
of  the  external  meatus,  it  must  be  incised.  If  the  balanic  urethra  is  nor- 
mal, but  ends  in  a  blind  sac,  the  missing  urethral  segment  must  be  repro- 
duced by  Duplay's  method  (Archives  generales  de  medecine,  Mai  et 
Juin,  1874),  and  then  united  to  the  glandular  and  penile  urethral  seg- 
ments. 

If  the  glans  is  entirely  imperforate,  a  new  canal  must  be  made  with 
the  trocar,  means  being  then  employed  to  keep  it  patent.  Dieffenbach 
has  given  the  following  instructions  for  this  operation :  "  The  penis  being 
put  on  the  stretch  and  drawn  as  far  away  as  possible  from  the  body,  the 
trocar  is  pushed  through  the  glans  along  the  under  portion  of  the  organ 
from  its  apex  to  the  anterior  end  of  the  penile  urethra.  The  can- 
nula is  allowed  to  remain  in  place  after  the  trocar  is  withdrawn,  being 
later  exchanged  for  a  sound,  until  the  canal  has  cicatrized."  ^Nevertheless 
the  tendency  of  the  new  canal  to  close  is  very  marked, 

Gouley's  process  is  similar,  but  in  addition  he  takes  out  a  wedge-shaped 
transverse  section  from  the  dorsum  of  the  penis,  so  that  the  resulting 
cicatrix  shall  tend  to  straighten  the  organ. 

Duplay's  method  for  hypospadias  is  the  most  complete.  He  divides 
the  entire  process  into  three  successive  stages  : 

1.  Straightening  the  penis,  and  formation  of  a  glandular  meatus  (Figs. 
1  and  8). 

2.  Formation  of  a  new 
urethral  canal  from  the  ex- 
tremity of  the  glans  to  the 
neighborhood  of  the  hypo- 
spadic  opening  (Fig,  9). 

3.  Junction  of  the  two 
portions  of  the  canal. 

1.  First  Stage  (Fig.  7). 
— This  may  be  omitted  in 
those  cases  in  which  the 
penile  incurvation  is  very 
slight.  A  free  transverse 
incision  or  incisions  must 
be  made  into  the  middle  of 
the  ridge  which  unites  the  glans  to  the  hypospadic  opening,  as  deeply  as 
may  be  necessary  to  secure  straightening.     The  fibrous  sheath  may  have 


Fig.  7. — Duplay's  operation  for  hypospadias. 
Straightening  of  penis. 
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to  be  divided,  and  even  the  corpora-cavernosa  deeply  incised ;  both  may 
be  done  with  impunity.  During  cicatrization  the  penis  should  be  kept 
extended  by  means  of  adhesive  plaster,  or,  better,  by  lateral  splints  and 
dorsal  sutures. 

It  is  well  to  delay  the  second  stage  of  the  operation  until  it  is  certain 
that  incurvation  will  not  recur.  After  six  or  eight  months  this  will  be 
assured. 

2.  Seco7id  Stage  (Fig.  8).- — Duplay  insists  upon  the  necessity  of  the  new 
canal  being  as  much  as  possible  surrounded  by  erectile  tissue,  especially  in 

its  glandular  portion.  The  meatus 
must  be  situated  in  the  glans.  If 
the  semen  escapes  from  a  flaccid 
canal  below  it,  ejaculation  will  be 
imperfect,  and  the  chances  of  fe- 
cundation must  be  limited. 
The  edges  of  the  glandular  furrow  are  to  be  freshened,  and  if  it  is 
deep  enough  they  may  be  united  over  a  sound  or  staff.  If  it  is  not  deep 
enough,  a  single  median  longitudinal  or  two  lateral  and  parallel  incisions 
are  to  be  made,  the  sound  is  laid  in  them,  and  the  canal  is  enclosed  by 
suture  over  it.     Primary  union  is  almost  always  obtained.     Some  opera- 


Fig.  8. — Duplay's  operatiou  for  hypospadias. 
Formation  of  glandular  meatus. 


Fig.  9. — Duplay's  operation  for  hypospadias.     Formation  of  new  urethral  eaual. 

tors  prefer  to  combine  this  first  part  of  the  second  stage  with  the  straight- 
ening operation,  and  time  may  undoubtedly  be  gained  by  so  doing. 
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To  form  the  new  penile  canal  the  following  method  is  employed :  The 
penis  is  held  up,  and  on  each  side  of  the  median  line  is  made  a  longitudi- 
nal incision  reaching  from  the  base  of  the  glans  to  within  a  quarter  of  an 
inch  of  the  hypospadic  opening.  These  incisions  are  parallel  one  with 
the  other,  and  not  less  than  a  quarter  of  an  inch  apart.  The  internal  lip 
of  each  incision  is  then  to  be  slightly  dissected  up.  Each  external  lip 
must  now  be  freely  dissected,  so  as  to  be  able  to  draw  to  the  median  line 
the  skin  of  the  lateral  parts  of  the  penis.  Then  the  cutaneous  surface  of 
the  inner  flaps  is  turned  toward  the  cavity  of  the  canal ;  the  raw  surfaces 
are  turned  outward,  and  are  covered  by  the  raw  surfaces  of  the  external 
flaps.  The  canal  thus  formed  is  only  half  cutaneous,  but  this  suffices  to 
prevent  cicatricial  contraction. 

Now  the  displaced  flaps  are  to  be  united  in  the  median  line  by  modi- 
fied quilled  suture  (Fig.  9).  A  fine  single  silver  wire  is  to  be  used,  in 
order  to  avoid  the  tracts  and  large  openings  of  the  ordinary  wire,  the 
sutures  being  about  a  quarter  of  an  inch  apart.  The  ends  of  each  wire 
are  passed  through  holes  made  in  small  leaden  tubes  ;  then  these  lateral 
tubes  are  evenly  approximated  and  there  fastened  with  perforated  shot. 
A  few  points  of  interrupted  superficial  suture  may  be  employed  to  com- 
plete the  canal  externally.  Contact  is  exact,  and  erection  can  be  re- 
sisted. 

Third  Stage. — Another  interval  of  time  is  necessary,  to  be  sure  that  the 
new  canal  shows  no  tendency  to  contraction,  and  then  we  can  proceed  to 
join  the  two  portions  of  the  urethra  by  obliterating  the  hypospadic  fistula. 
The  circumference  of  the  opening  must  be  freely  vivified  for  half  an  inch 
all  round,  and  a  catheter  having  been  introduced  by  the  new  canal  into 
the  bladder,  the  same  quilled  single-wire  suture  as  described  above  is  to 
be  employed  to  close  the  defect  that  remains. 

As  regards  the  management  of  the  urine,  Duplay  recommends  the 
employment  of  a  retained  catheter  left  constantly  open,  so  that  the  urine 
may  escape  as  fast  as  secreted.  After  two  or  three  days  the  patient  is 
allowed  to  urinate  without  assistance,  being  placed  in  the  knee-elbow  posi- 
tion to  facilitate  the  process. 

As  regards  the  age  at  which  the  operations  are  best  undertaken,  the 
first  stage  should  be  done  early — at  the  fourth  year — and  the  second  in 
the  next  year  or  so,  so  that  the  relatively  normal  penis  may  participate  in 
the  development  natural  to  the  period.  The  last  stage  should  be  post- 
poned until  puberty,  since  a  certain  amount  of  intelligence  on  the  patient's 
part  will  greatly  help  the  surgeon.  Nevertheless  it  may  be  done  in  a 
shorter  time.  Llicke  has  cured  a  case,  aged  nineteen  years,  in  one  year,  and 
Duplay  one  twenty-one  years  old  in  eighteen  months. 
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EPISPADIAS. 

Epispadias  is  a  malformation  characterized  by  a  more  or  less  extensive 
division  of  tlie  upper  wall  of  the  urethra,  through  which  the  urine  escapes. 
Congenital  vesical  fissures,  often  found  combined  with  epispadias,  belong 
to  the  section  on  deformities  of  the  bladder,  and  will  not  be  considered 
here. 

Various  degrees  of  the  deformity  are  met  with.  In  glandular  epispa- 
dias the  urinary  opening  is  situated  just  behind  the  glans  penis ;  in  penile 
epispadias  it  is  situated  more  posteriorly,  on  the  dorsum  of  the  organ  or 
just  in  front  of  the  symphysis. 

Epispadias  is  of  extremely  rare  occurrence  compared  with  hypospa- 
dias. The  commonest  form  of  epispadias  is  that  of  the  deeper  urethra  in 
conjunction  with  ectopia  of  the  bladder  ;  less  common  is  epispadias  of  the 
penis,  and  least  common  of  all  is  epispadias  of  the  glans.  Exactly  the 
reverse  of  hypospadias  in  relation  to  position. 

Glandular  Epispadias  (Fig.  10). — The  rarity  of  this  malformation 
is  shown  by  the  fact  that  but  three  cases  of  its  existence  are  recorded. 
The  first  was  observed  by  Adelmann  and  drawn  by  Yon  Ammon  (F.  A.  J. 
von  Ammon,  Die  angeborene  Chir.  Krankh.  d.  Menschen,  Berlin,  1842, 

Tab.    xviii,   p.    85).      The 
"    ■         '  '        ,  second  and  third  are  those 

of  Marchal  de  Calvi  and 
Dollinger,  of  which  com- 
plete descriptions  are  given 
by  Kaufmann  (Zee.  cit., 
page  40).  These  cases  show 
us  two  distinct  forms  of 
penile  epispadias.  In  the 
rarer  form  the  entire  body 
of  the  glans  is  divided  into 
two  halves,  only  united  at 
their  lower  margins  by  the 
floor  of  the  urethra.  More 
commonly  the  glans  is  en- 
tirely solid,  being  furrowed 
upon  its  upper  surface  by 
a  urethral  trough  but  a 
few  lines  deep. 

The  other  changes  in 
glandular  epispadias  are 
not  very  marked.  The  penis  is  somewhat  shorter,  and,  as  it  were,  more 
voluminous  and    spread   out  than   normally.     It  is   fairly   well    formed 


/. 


Fio.  10. — Earc  glandular  ei)ibpadia8. 
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externally.     It  is  worthy  of  note  that  the  prepuce  never  seems  to  be 
involved. 

Epispadias  of  the  Penis  (Fig.  11). — Here  the  urinary  opening  is 
on  the  dorsum  of  the  penis,  and  most  commonly  immediately  in  front  of 
the  symphysis.  Only  a  single  case,  that  of  Foucher's  (Fig.  11),  is  partial 
in  the  sense  of  the  French  au- 
thors,  the  opening  being  situ- 
ated on  the  middle  of  the  dor- 
sum penis,  and  all  the  other 
relations  being  normal ;  it  is 
the  spongo-glandular  epispadias 
of  Duplay  (Fig.  11).  In  the 
usual  type  (Fig.  12)  the  massive 
prepuce  hangs  as  a  triangular 
fold  upon  the  normal  scrotum. 
The  frsenum  is  well  developed, 
and  is  attached  to  the  lower 
and  anterior  surface  of  the  glans, 
which  lies  in  front  of  the  pubis. 
The  upper  surface  of  the  glans 
is  in  contact  with  the  protrud- 
ing abdominal  skin,  which  is 
continuous  laterally  with  the 
scrotum,  there  being  apparently 
a  depression  in  the  abdominal 
skin  for  the  reception  of  the 
glans. 

When  the  glans  is  dragged  downward  and  forward  the  true  relation 
of  the  parts  is  seen  (Fig.  12).  The  penis  is  rudimentary,  being  one  to 
two  inches  long.  It  is  curved  upward,  and  almost  always  twisted.  Its 
upper  surface  is  occupied  by  a  broad  and  not  very  deep  groove,  beginning 
at  the  glans  and  running  to  the  root  of  the  penis.  This  groove  may  ex- 
tend to  the  apex  of  the  glans,  or  may  end  half  an  inch  behind  it.  In  some 
cases  no  urethral  furrow  has  been  present  at  all.  Both  in  penis  and  glans 
the  urinary  furrow  is  lined  with  mucous  membrane,  and  the  pin-sized 
openings  of  the  mucous  follicles  are  very  apparent  in  it.  The  edges  of 
the  urinary  furrow  are  usually  rounded,  and  the  mucous  membrane  mei'ges 
gradually  into  the  surrounding  skin.  In  the  cases  of  Larrey  and  Guyon, 
the  urinary  furrow  was  a  deep  and  narrow  cleft,  with  a  bridge  over  it  just 
behind  the  glans. 

Just  in  front  of  the  symphysis  the  urethral  groove  ends  in  a  deep, 
funnel-shaped  opening,  covered  in  part  by  a  fold  of  the  abdominal  wall. 
Above   this  fold  is   the  aforementioned  depression  in  which  the  glans 


Fig.  11. — Spongo-glandular  epispadias, 
of  penile  epispadias. 
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Fig.  12. — Penile  epispadias.     Commonest  form. 


penis  rests;  it  is  lined  with  a  mucous-membranelike  reddish,  shining 
tissue.  Palpation  reveals  the  fact  that  the  symphysis  is  absent,  the  hori- 
zontal rami  of  the 
pubes  are  half  an  inch 
to  an  inch  apart,  and 
between  their  ends 
lies  the  depression 
for  the  glans. 

The  segment  of 
normal  urethra  that 
remains  is  usually 
very  patent,  so  that 
in  some  cases  the  in- 
dex-finger could  be 
readily  carried  into 
the  bladder. 

As  regards  the 
rest  of  the  genito- 
urinary organs,  we 
have  but  few  data. 
In  the  records  of  the 
four  autopsies  that 
have  been  collected  the  bladder  and  the  ureters  were  found  unchanged. 
The  prostate  gland  has  been  found  absent  by  Breschet  and  by  Thiersch. 
Diastasis  of  the  pubis  has  been  found  in  about  half  the  cases.  The 
corpora  cavernosa  were  well  developed  in  their  posterior  portions,  but 
of  the  corpus  spongiosum  only  a  piece  an  inch  in  size  was  present,  and 
the  bulb  was  smaller  than  normal.  No  erectile  tissue  was  found  at  all 
in  the  anterior  portion  of  the  penis.  In  fact,  the  relations  of  the  erectile 
tissues  have  varied  much  in  the  different  cases. 

Etiology. — Much  that  has  been  said  in  regard  to  the  etiology  of 
h\^D0spadias  holds  good  here.  In  fact,  it  is  epispadias  that  gives  the 
chief  support  to  the  etiological  theory  advanced  for  both  conditions — 
viz.,  that  both  are  due  to  a  rupture  of  the  urethra  in  consequence  of 
urinary  retention  by  the  absence  or  retarded  formation  of  the  glandular 
urethra. 

The  usual  theory  of  epispadias  is  similar  to  that  which  explains  hypo- 
spadias as  due  to  incomplete  or  faulty  development  of  the  parts  affected. 
Thus,  Thiersch  regarded  the  malformation  as  due  to  a  pelvic  closure  and 
division  of  the  cloaca,  which  was  faulty  as  regards  time.  Under  normal 
circumstances  pelvic  closure  occurs  first,  so  that  the  corpora  cavernosa 
developing  in  connection  with  the  rami  of  the  pubes  are  already  aggluti- 
nated to  the  sexual  buds  before  the  sinus  urogenitalis  is  pushed  forward 
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by  the  developing  perinseum.  But  if  tlie  cloacal  division  occurs  before 
pelvic  closure  the  two  halves  of  the  corpora  cavernosa  are  not  united  ;  the 
urogenital  sinus  is  pushed  forward  between  them,  and  thej  unite  below 
instead  of  above  it. 

This  hypothesis  evidently  depends  for  its  premise  upon  the  absence  of 
the  symphysis,  and,  unfortunately  for  it,  the  symphysis  is  not  always 
absent. 

On  the  other  hand,  a  number  of  facts  undoubtedly  favor  the  rupture 
hypothesis,  and  are  quite  inexplicable  on  any  theory  of  defective  develop- 
ment. Absence  or  imperviousness  of  the  urethra  leads  to  accumulation 
of  urine  in  the  bladder  and  dilatation  of  that  organ  ;  a  rupture  occurs  at 
a  time  when  the  abdominal  envelopes  are  not  yet  quite  perfect ;  and  this 
rupture  may  affect  the  entire  urinary  sac  from  the  navel  down,  or  "only 
its  lower  part.  So  we  get  epispadias  with  exstrophy  of  the  bladder,  or 
simple  epispadias.  Thus,  Thiersch  has  proved,  both  in  the  dead  and  the 
living  subject,  that  the  ureters  are  much  dilated  in  all  these  cases,  he  even 
succeeding  in  passing  a  'No.  6  English  catheter  through  the  ureters  into 
the  pelvis  of  the  kidney.  Scar  tissue  also  is  found  all  around  the  bladder 
opening  "  as  from  an  unsuccessful  plastic  operation  " — distinct  evidences 
of  rupture  and  cicatrization. 

But  the  most  incontestable  proof  of  the  correctness  of  this  so-called 
mechanical  theory  of  the  origin  of  epispadias  is  found  in  the  cases  of 
intra-uterine  healing  of  exstrophy  of  the  bladder  and  of  epispadias,  of 
which  the  best  case  is  that  of  Kiister.  Here,  in  a  boy  one  year  and  seven 
months  old,  an  unmistakable  scar  stretched  from  the  umbilicus  on  to  the 
dorsum  of  the  penis. 

In  fact,  it  may  well  be  that  the  separation  of  the  pubic  rami  is  the 
direct  effect  of  the  same  urinary  retention  that  causes  rupture  of  the 
vesical  and  urethral  walls.  Thus,  an  early  rupture  of  the  urethra  would 
give  us  a  simple  epispadias  with  normal  symphysis.  Whereas,  if  this 
early  rupture  does  not  occur,  the  symphysis  separates  ;  if  the  urethra  now 
ruptures,  we  get  simple  epispadias  with  absence  of  symphysis.  If  both 
bladder  and  urethra  rupture,  we  get  exstrophy  of  the  bladder  and  epi- 
spadias. 

What,  then,  are  the  causes  of  this  urinary  retention,  and  what  are  the 
factors  that  decide  whether  it  shall  rupture  on  its  lower  or  upper  surface ; 
whether  hypospadias  or  epispadias  shall  result,  the  glandular  segment  of 
the  urethra  being  imperfect  or  absent  ?  In  the  great  majority  of  cases, 
as  we  have  seen,  this  occurs  on  the  lower  border.  It  is  not  possible  for 
us  to  say  precisely  why  in  a  few  cases  it  selects  the  upper  surface.  Evi- 
dently the  place  of  least  resistance  wil]  give  way.  It  may  be  that  the 
formation  of  the  glans  is  abnormal  and  belated ;  it  is  possible  that  the 
position  of  the  foetus  may  be  such,  or  the  cord  may  be  so  located,  as  to 


96  DISEASES  AND   INJURIES  OF   THE   URETHRA. 

put  abnormal  pressure  on  the  lower  surface  of  the  penis  to  prevent  hy- 
pospadias and  induce  an  epispadias. 

Such  a  dorsal  perforation  is  by  no  means  so  simple  a  matter  as  the 
ventral  one ;  the  urine  has  to  force  its  way,  first  upward  at  the  posterior 
border  of  the  glans,  then  upward  and  forward  through  the  glans  itself. 
The  furrow  on  tlie  upper  surface  of  the  glans  is  not  the  divided  urethra ; 
it  is  due  to  the  perforation.  If  the  glandular  urethra  is  present  at  all 
(which  is  rarely  the  case),  it  is  much  deeper,  as  Dollinger's  case  shows. 

The  non-union  of  the  symphysis  is  explained  by  the  condition  of  the 
bladder.  Thiersch  is  of  opinion  that  the  mere  presence  of  a  distended 
bladder  will  prevent  union  of  the  rami.  In  any  case  the  amount  of  force 
is  not  great.  The  shortening  of  the  penis  depends  on  the  deformity  of 
the  symphysis  and  the  division  of  the  corpora  cavernosa,  as  well  as  from 
the  cicatricial  contraction  that  follows  the  rupture  of  the  urethra  and  the 
infiltration  and  breaking  down  of  the  surrounding  tissues. 

Epispadias  probably  occurs  at  the  time  of  the  first  accumulation  of 
urine  in  the  bladder,  as  does  hypos]3adias.  The  adherents  of  the  develop- 
mental theory  fixed  its  occurrence  at  the  fourth  to  the  sixth  week,  when 
the  pelvic  girdle  is  formed  and  the  cloaca  divides.  It  probably  occurs 
much  later,  though  its  precise  date  can  not  be  fixed. 

Symptoms. — These  include  the  results  of  examination,  which  are 
fully  given  above,  and  certain  functional  disturbances  of  varying  de- 
gree. When  epispadias  is  incomplete,  these  latter  symptoms  are  not 
marked.  The  most  important  of  these  is  incontinence  of  urine.  It  was  not 
present  in  the  three  cases  of  glandular  epispadias  that  have  been  recorded, 
as  well  as  in  a  number  of  cases  of  complete  deformity.  The  stream, 
however,  is  imperfect  even  in  those  patients  who  can  hold  their  urine  ;  it  is 
divided  and  scattering,  soils  the  clothing,  wets  the  neighboring  parts,  and 
leads  to  excoriations,  etc.  But  in  most  cases  there  is  permanent  inconti- 
nence, and,  this  added  to  urinous  odor,  constitutes  the  most  serious  symp- 
tom of  the  deformity.  Some  of  these  individuals  can  retain  their  urine 
for  a  considerable  period  of  time  when  lying  down,  but  change  of  posi- 
tian,  coughing,  or  anything  that  increases  the  abdominal  pressure,  will 
cause  it  to  exude.  The  explanation  of  the  incontinence  is  somewhat  ob- 
scure, but  since  the  bladder  itself  is  normal  there  must  be  some  defect  of 
the  closing  apparatus.  "Where  the  symphysis  and  prostate  are  absent  its 
occurrence  is  readily  understood.  In  other  cases  Trendelenburg  has  shown 
it  to  be  due  to  abnormal  width  of  the  urethra,  so  that  the  sphincter  can 
not  work  completely.  The  incontinence  got  better  when  the  urethra  was 
narrowed. 

The  sexual  function  of  the  penis  is  fair,  in  spite  of  its  misshapenness. 
Erection  and  ejaculation  occur,  but  copulation  is  imperfect  and  fecunda- 
tion impossible. 


EPISPADIAS. 


97 


The  separation  of  the  pubic  bones  is  readily  recognized  by  palpation. 
It  is  a  source  of  great  annoyance  to  the  patient,  since  it  enlarges  the  epi- 
spadic  opening  and  still  further  interferes  with  the  sphincter.  Exstrophy 
of  the  bladder  occurs  with  epispadias,  but  it  is  a  distinct  malformation, 
and  will  be  considered  elsewhere. 

Prognosis  is  favorable.  The  incontinence  usually  improves  after  a 
closed  urethral  canal  has  been  formed,  so  that  the  patient  can  hold  his 
water  for  from  one  to  two  hours.  If  incontinence  remains  after  opera- 
tion, this  can  usually  be  controlled  by  wearing  an  apparatus  to  close  the 
new  urethra. 

Treatment. — The  operations  for  the  relief  of  epispadias  are  among 
the  triumphs  of  modern  surgery,  not  only  relieving  the  deformity,  but 


Fig.  13. — Duplay's  operation  for  epispadias. 

restoring  an  almost  perfect  symmetry  to  the  parts.     Two  methods  have 
been  most  successful : 

1,  Median  union  of  the  edges  of  the  urinary  groove  (operation  of 
Dieffenbach  and  Duplay). 

2.  Plastic   closure   of   the  urinary  canal  by  the  formation  of  flaps 
(method  of  ISTelaton,  Dolbeau,  and  Thiersch). 

I.  Duplay  divides  his  operation  into  three  stages  : 

1.  Straightening  of  the  penis. 

2.  Formation  of  a  new  canal  from  the  extremity  of  the  glans  to  the 
neighborhood  of  the  epispadic  opening. 

3.  Junction  of  the  two  portions  of  the  canal, 

1.  It  is  often  difiicult  to  straighten  out  the  penis,  owing  to  defective 
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development  of  the  corpora  cavernosa.  Single  or  multiple  incisions  are 
made  into  tliose  bodies  in  the  neighborhood  of  the  pubes.  The  process 
is  the  same  as  that  used  by  Duplay  for  hypospadias,  but  done  on  the  dor- 
sum of  the  penis.  Subsequent  development  of  the  penis  helps  the 
straightening. 

2.  An  attempt  is  now  made  to  form  a  new  canal  almost  exclusively 
from  the  corpora  cavernosa  and  the  corpora  spongiosum.  The  septum  of 
the  corpora  cavernosa  in  epispadias  is  fibrous  and  thin  ;  by  depressing  it 
from  above  downward  the  corpora  cavernosa  are  approximated,  and  a 
groove  is  formed  in  which  the  sound  may  be  laid.     It  can  be  deepened 

by  incision  if  too  shallow. 
Then  a  strip  on  each  side  of 
the  penis  about  a  quarter  of 
an  inch  in  breadth  is  vivi- 
fied, running  from  the  ex- 
tremity of  the  glans  to  the 
neighborhood  of  the  epi- 
spadic  opening  (Fig.  13,  a). 
Apposition  is  secured  by  the 
same  single- wire  quilled  su- 
ture as  was  used  in  the  hy- 
pospadic  operation  (Fig.  13, 
h).  A  permanent  catheter 
is  now  passed  into  the  epi- 
spadic  opening,  to  draw  off 
the  urine  as  fast  as  secreted, 
and  prevent  its  bathing  the 
wounded  surfaces. 

In  most  epispadiases  the 
prepuce  is  very  large,  and  forms,  especially  in  its  lower  portion,  a  cutane- 
ous mass  which  is  disfiguring,  and  may  hinder  coitus.  This  exuberant 
prepuce  is  to  be  transplanted  to  the  dorsal  surface  of  the  penis.  The 
upper  surfaces  of  the  corpora  cavernosa  are  suitably  vivified ;  a  large 
button-hole  is  made  in  the  thickness  of  the  prepuce  at  the  base  of  the 
glans,  into  whicli  the  head  of  the  penis  is  passed ;  the  two  folds  of  the 
prepuce,  having  been  dissected  free,  are  applied  to  the  dorsal  surface  of 
the  organ.  This  fulfills  two  important  indications  :  it  removes  the  redun- 
dant prepuce,  and  the  tliin,  rosy,  mucosa-like  skin  of  the  dorsum  of  the 
penis  is  replaced  by  normal  integument. 

3.  The  epispadic  opening  is  now  a  fistula,  furrowing  deeply  under  the 
pubis.  Its  edges  are  to  be  freely  vivified  and  then  approximated  by 
shotted  suture.  More  than  one  operation  for  this  purpose  may  be  neces- 
sary. 


Fig.  14. — Kruulein's  operation  for  epispadias. 
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Kronlein  modifies  Duplay's  operation  by  employing  two  instead  of 
three  stages  (Fig.  14). 

Plastic  operations  for  the  relief  of  epispadias  date  from  Nelaton, 
in  1852 ;  his  operation  was  afterward  modified  by  Dolbeau.  It  consisted 
essentially  in  building  up  a  new  canal  by  means  of  fiaps  taken  from  the 
abdominal  wall  and  scrotum.  But  ISTelaton's  autoplasty  did  not  alter  the 
faulty  shape  of  the  penis,  nor  was  the  urinary  control  sufiicient.  The 
process  invented  by  Thiersch  has  entirely  displaced  it,  Thiersch's  oper- 
ation for  epispadias  is  divided  into  five  stages : 

1.  Making  a  Prej>aratory  Perineo-vesical  Fistula. — The  left  index- 
finger  or  a  male  catheter  having  been  introduced  into  the  bladder,  the 
bladder  neck  is  pushed  toward  the  perineal  raphe  as  much  as  possible, 
and  an  incision  made  through  the  raphe  in  front  of  the  anus.  An  elastic 
or  metallic  tube  is  put  in,  and  a  fistula  is  produced.  Thus  the  urine  is 
entirely  diverted  from  the  subsequent  field  of  operation. 

2.  Change  of  the  Glandular  Ftirrow  into  a  Tttbe,  with  its  Mouth  at 
the  Apex  of  the  Glans  (Fig.  15). — On  each  side  of  and  parallel  to  the 
glandular  furrow  an  incision  is  made.     The  two  cuts  converge  at  an  acute 


Fig.  15. — Thiersch's  operation  for  epispadias.     Second  stage. 

angle,  and  should  go  two  thirds  through  the  thickness  of  the  glans,  divid- 
ing that  organ  into  two  lateral  flaps  and  a  middle  wedge-shaped  piece.  A 
narrow  strip  upon  each  side  of  the  incisions  is  now  vivified,  and  the  two 
lateral  flaps  are  pulled  together  over  the  central  depressed  segment.  The 
vivified  surfaces  are  united  by  two  or  three  stitches,  and  the  new  canal 
gets  its  epithelial  covering  from  the  central  sunken  wedge  (Fig.  15). 

3.  Transformation  of  the  Penile  Furrow  into  a  Tube  (Fig.  16). — 
Two  thick,  long,  and  rectangular  fiaps  are  cut  on  the  dorsum  of  the  penis 
on  each  side  of  the  urinary  furrow.  Both  look  the  same  way,  the  attached 
margin  of  the  right  one  being  along  the  right  border  of  the  dorsum  of 
the  penis,  while  the  attached  margin  of  the  left  one  runs  parallel  and 
near  to  the  left  margin  of  the  urinary  groove.  This  last  flap  is  now  turned 
over,  so  that  its  epidermal  surface  faces  the  groove,  and  its  raw  surface  is 
external.  It  is  temporarily  fixed  in  this  position  by  three  or  four  sutures, 
to  the  free  ends  of  each  of  which  a  separate  needle  is  attached.  The  right 
flap  is  then  drawn  over  the  left  one,  so  that  the  two  raw  surfaces  coincide, 
and  the  entire  denuded  tissue  is  covered.     Before,  however,  the  lips  of 
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the  right  flap  are  fixed  in  their  new  position,  both  ends  of  the  sutures  put 
in  the  left  flap  must  be  passed  out  through  the  base  of  the  right  flap  and 
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Fig.  16. — Thiersch's  operation  for  epispadias.     Third  stage  begun. 

tied ;  then  the  left  margin  of  the  covering  flap  must  be  fixed  bj  sutures. 
In  this  way  we  obtain  a  tube  completely  clothed  Math  epidermis,  and  the 
entire  surface  is  covered  with  skin  (Fig.  17).     Care  must  be  taken  that 
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Fio.  17. — Thiersch's  operation  for  epispadias.     Third  stage  completed. 

the  flaps  are  as  thin  as  possible,  and  they  must  be  very  freely  loosened 
from  their  bases,  to  prevent  all  possible  tension. 
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4.  Uniting  of  the  Glandular  and  Penile  Portions  of  the  New 
Urethra  (Fig.  18). — The  opening  between  the  two  segments  is  to  be 
closed  by  the  anterior  half  of  the  prepuce.  A  hole  is  cut  through  its 
entire  thickness  large  enough  to  admit  the  glans,  which  is  thrust  through 
it.  The  cleft  between  the  glandular  and  the  penile  urethra  is  freshened, 
and  the  two  leaves  of  the  prepuce,  being  somewhat  separated,  are  sutured 
to  it  and  to  the  vivified  lower  border  of  the  glans. 

5.  Closure  of  the  Funnel  (Fig.  19). — Two  flaps  are  cut  from  the 
abdominal  skin  above  and  to  one  side  of  the  orifice.  The  first  fiap 
at  the  left  side  has  the  form  of  a  right-angled  triangle,  whose  base 
covers  half  of  the  upper  margin  of  the  opening.     It  is  so  turned  down 
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Fig.  18. — Thiersch's  operation  for  epispadias.    Fourth  stage. 


(Fig.  19  A)  that  the  dermal  surface  looks  into  the .  funnel,  and  its  free 
margin  is  then  united  to  the  vivified  edge  of  the  new  covering  of  the 
penis.  The  second  flap  forms  a  long  quadrilateral  (Fig.  19  B\  with 
its  base  in  the  region  of  the  right  inguinal  canal.  Then  it  is  pulled 
down  until  the  raw  surfaces  of  both  flaps  coincide,  and  are  fixed  with 
sutures.  The  denuded  places  in  the  abdominal  skin  are  allowed  to  heal 
by  granulation. 

The  perineal  fistula  heals  of  itself — and  the  treatment  is  ended. 

Thiersch  calculates  that  the  perineal  fistula  takes  fourteen  days  to  be 
established ;  the  closure  of  the  glandular  groove,  fourteen  days ;  the  clos- 
ing of  the  penile  groove,  twenty-one  days ;  the  transplantation  of  the  fore- 
skin, fourteen  days ;  the  closure  of  the  funnel  and  subsequent  operations, 
forty -two  days — altogether  about  four  months. 

The  results  are  excellent  in  every  respect,  and  Billroth  characterizes 
the  operation  as  one  of  the  most  brilliant  in  the  entire  range  of  plastic 
surgery. 
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There  occur  cases,  however,  in  which  the  skin  of  the  penis  is  not 
sufficient  to  form  a  new  urethra.  For  these  cases  Lossen  has  modified 
Thiersch's  operation.  He  proceeds  as  above  described  until  he  comes  to 
the  formation  of  the  second  dorsal  flap,  for  which  purpose  he  takes  integu- 
ment from  the  right  side  of  the  scrotum.  Then  a  prepuce  is  formed, 
after  Thiersch.  A  left  scrotal  flap  has  to  be  taken  to  close  the  urinary 
funnel. 

As  regards  our  selection  of  operative  procedure,  it  will  depend  upon 
the  case.  Median  union  of  the  urinary  furrow  is  simplest  and  best  where 
it  will  suffice,  as  it  sometimes  will  in  cases  where  there  is  but  little  penile 


Fig.  19. — Thiersch's  operation  for  epispadias.     Fifth  stage. 

deformity.  For  other  cases  we  can  choose  between  the  methods  of  Dief- 
fenbach,  Duplay,  and  of  Thiersch.  Nevertheless,  the  latter  will  undoubt- 
edly become  the  chief  method,  both  on  account  of  its  certain  and  brilliant 
results  and  its  almost  universal  applicability. 

In  Tliiersch's  operation  a  triple  row  of  stitches  and  a  double  covering 
protect  the  new  canal ;  so  that  when,  as  frequently  occurs,  some  of  the 
superficial  stitches  tear  out,  the  parts  are  still  kept  in  position.  The 
avoidance  of  a  permanent  catheter  is  also  of  great  importance ;  its  pres- 
ence frequently  spoils  the  most  carefully  executed  plastic  operation. 
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11.    URETHRAL    AND    PERI-URETHRAL    ABSCESS. 

Collections  of  pus  occur  in  the  peri-urethral  connective  tissue,  and 
may  grow  to  a  considerable  size.  Perforation  of  the  urethra  from  any 
cause  permits  the  urine  to  escape  from  the  canal,  whence  it  slowly  makes 
its  way  into  the  surrounding  tissues.  Here  it  acts  as  an  intense  irritant, 
provoking  inflammation,  suppuration,  and  even  gangrene  of  the  invaded 
tissues.  From  such  causes  we  meet  with  abscess  in  an  acute  and  chronic 
form.  The  microbic  infections  of  these  punctured  wounds,  whether  by 
the  penetrating  body,  or  by  entrance  into  the  wound,  from  its  urethral 
side,  of  any  of  the  pathogenic  micro-organisms  which  are  known  to  be 
normally  present  in  this  canal  are  to  be  thought  of  as  more  direct  causa- 
tive agents  than  the  urine,  which  in  the  latter  cases  can  only,  as  the  pos- 
sible carrier,  be  looked  upon  as  the  indirect  cause.  Urine  free  from 
micro-organisms,  ptomaines,  and  leucomaines  is  inadequate  for  abscess 
formation. 

Acute  Urinary  Abscess.— A  stricture  of  the  urethra  leading  to 
rupture  is  the  common  precedent  of  this  condition.  The  course  of  the 
pus  and  the  resulting  damage  vary  in  accordance  with  the  location  of 
the  urethral  lesion.  If  the  rupture  is  in  front  of  the  triangular  ligament, 
as  is  most  often  the  case,  the  pus  collects  in  the  anterior  perineal  region, 
spreading  to  the  sides  of  the  anus  and  scrotum,  even  reaching  the  under 
surface  of  the  penis,  which  may  be  half  buried  in  the  infiltrated  mass,  and 
is  tender  and  resistant  to  the  touch.  If,  on  the  other  hand,  the  rupture  is 
in  the  membranous  urethra,  behind  the  triangular  ligament,  the  pus  col- 
lects in  the  prostatic  fossa.  Its  forward  advance  is  hindered  by  the  tri- 
angular ligament,  and  it  makes  its  way  into  the  ischio-rectal  fossa,  and 
points  near  the  anus.  The  course  and  complications  of  these  deep  ureth- 
ral abscesses  are  very  similar  to  abscess  of  the  prostate  and  abscess  of  the 
seminal  vesicles,  which  are  described  elsewhere. 

Only  in  rare  cases  does  such  an  abscess  break  into  the  urethra,  pus 
flowing  from  the  meatus  in  the  intervals  of  micturition  and  appearing  in 
larger  quantities  when  the  tumor  is  squeezed.  Spontaneous  cure  then 
occurs,  the  tumor  diminishing  gradually  in  size,  and  the  small  indurated 
lump  left  behind  gradually  disappearing.  Almost  always  the  abscess 
opens  externally ;  pus  and  urine  infiltrate  the  cellular  tissue,  and  trouble- 
some fistulse  and  grave  disorders  result. 

Symptoms. — Slight  chills,  irregular  fever,  tension  in  the  perinseum, 
and  difiiculty  of  micturition  are  the  indefinite  symptoms  that  mark  the 
advent  of  pus  in  the  cellular  peri-urethral  tissue  anterior  to  the  triangular 
ligament.  The  pulse  is  rapid  and  irritable,  the  skin  parched,  the  tongue 
dry.     In  the  anterior  perineal  region  is  found  a  rounded,  hard,  painless 
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tumor,  extending  perhaps  so  far  as  to  encroacli  on  the  scrotal  and  anal 
districts.  If  the  abscess  is  behind  the  triangular  ligament,  the  general 
symptoms  are  the  same ;  but  no  distinct  tumor  is  appreciable  in  the  an- 
terior perinseum ;  only  the  skin  covering  the  ischio-rectal  region  is  indu- 
rated and  brawny,  and  rectal  examination  will  often  reveal  fluctuation, 
especially  unmistakable  if  it  has  spread  posteriorly— that  is,  over  the 
sacrum  and  coccyx. 

Diagnosis. — If  a  patient  who  is  the  subject  of  stricture  presents 
general  symptoms — of  sudden  advent — as  described  above,  a  careful  ex- 
amination of  the  perinseum  should  at  once  be  made.  The  local  symj)toms 
may  not  be  pronounced  enough  to  attract  the  patient's  attention ;  or  he 
may  state  that  the  induration  or  tumor  has  been  present  for  weeks,  and  can 
not  be  the  cause  of  his  trouble.  A  perineal  abscess,  not  communicating 
with  the  urethra,  may  be  mistaken  for  a  urinary  abscess ;  or,  conversely, 
an  apparently  simple  perineal  abscess  may,  a  few  days  after  opening, 
show  by  the  flowing  of  urine  from  the  wound  that  it  originated  in  the 
urethra.     Luckily,  the  treatment  is  the  same  in  both  cases. 

Treatment. — The  first  step  is  the  free  incision  of  the  tumor,  prac- 
ticed even  before  fluctuation  is  perceived.  The  pus  is  very  deep-seated  ; 
sometimes  two  or  more  inches  of  tissue  must  be  divided  before  it  is 
reached.  If  not  given  an  external  vent  early,  the  pus,  being  limited  by 
the  perineal  fascia,  will  pass  backward,  and  cause  mischief  around  the 
neck  of  the  bladder  and  in  the  cellular  tissue  of  the  pelvis. 

Many  authorities  are  satisfied  to  open  the  perineal  abscess,  leaving  the 
stricture  to  be  treated  later  by  dilatation  or  otherwise  ;  but  Bryant  regards 
this  as  temporizing,  and  advises  the  division  of  the  stricture  at  the  same 
time.  A  grooved  stafl:  is  passed  through  the  urethra  down  to  the  abscess, 
if  it  can  not  be  passed  into  the  bladder  ;  the  tissues  are  then  freely  divided 
through  the  perinseum.  If  the  orifice  of  the  vesical  end  of  the  urethra 
can  be  detected,  a  large  catheter  should  be  passed  and  left  in.  In  any 
case  the  stricture  has  been  divided,  the  pus  is  freely  evacuated,  danger  of 
extravasation  of  urine  is  prevented,  and  a  free  passage  for  the  kidney 
excretion  is  provided. 

Chronic  Urinary  Abscess. — Urine  infiltrated  into  the  peri-urethral 
connectiv^e  tissue  is  so  irritating  that  it  almost  always  causes  an  acute  ab- 
scess ;  chronic  urinary  abscesses  are  rare.  They  occur  in  the  pendulous 
urethra  as  well  as  in  the  perinaeum.  In  the  perinseum  they  occur  as  small, 
rounded,  hard  tumors,  adherent  to  the  urethra,  and  covered  with  normal 
skin.  In  the  pendulous  urethra  they  may  be  multiple,  and  form  little 
hard  nodules  adherent  to  the  urethra.  Both  perineal  and  penile  chronic 
abscesses  may  at  any  moment  become  acute ;  or  they  may  long  remain 
quiescent,  and  even  ultimately  undergo  absorption  and  obliteration. 

Symptoms  are  hardly  present.     They  are  often   so  painless  as  to 
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escape  the  notice  of  the  patient.  Examination  then  alone  reveals  their 
presence. 

Diagnosis  is  ordinarily  free  from  difficulty.  However,  a  peri-ure- 
thral  abscess  may  be  mistaken  for  a  urinary  abscess,  and  vice  versa  y  but 
since  the  treatment  in  both  cases  is  the  same  the  mistake  is  not  serious. 

Treatment. — Tincture  of  iodine  may  be  applied  externally  over  the 
chronic  perineal  urinary  abscesses ;  it  is  not  always  advisable  to  open 
them.  The  penile  ones  can  also  be  left  alone,  save  when  annoying ;  in 
that  case  they  may  be  evacuated,  and  the  resulting  fistula  treated  secun- 
dum artem.  Where  the  urethra  will  permit  of  the  introduction  of  the 
wire  speculum,  it  has  recently  been  my  practice  to  expose  by  it  the  ure- 
thral opening  of  these  small  blind  abscesses,  when  by  external  pressure 
the  contents,  even  if  very  trifling,  can  be  seen  to  exude  into  the  urethra. 
l^ow  with  a  fine  blunt  bent  silver  tip  (Fig.  24,  B)  a  few  drops  of  hydro- 
gen peroxide  are  forced  by  syringe  into  the  cavity.  On  evacuating  this 
again  by  pressure  a  minim  or  two  of  five-per-cent  argentum  nitrate  solu- 
tion is  introduced.  Fine  as  is  this  syringe-tip,  it  is  not  always  easy  to 
introduce  it  into  the  very  minute  fistulous  opening  in  the  urethra.  A 
fine,  probe-pointed  bent  knife  may  then  be  used  to  open  the  abscess  more 
freely  on  the  urethral  surface,  after  which  cleansing  as  described  is  easily 
done.     By  this  procedure  all  danger  of  urethral  fistula  is  avoided. 


III.    URETHRAL  ULCER  AND   EROSION. 

Ulceration,  more  commonly  erosion,  of  the  urethra  occurs  as  a  com- 
plication of  specific  urethritis.  It  is  generally  a  sequela  rather  than  an 
accompaniment  of  the  acute  stage  of  gonorrhcea.  Whether  the  gonococ- 
cus  by  deeper  invasion  than  usual,  or  a  mixed  infection,  or  personal 
neglect,  is  most  often  responsible  for  the  occurrence  of  these  lesions, 
has  not  yet  been  determined.  Rough  and  septic  foreign  bodies  intro- 
duced into  the  urethra,  the  continued  contact  of  urethral  calculi,  herpes 
of  the  urethra,  may  all  serve  as  causative  agents.  Urethral  chancroid, 
although  presenting  much  the  same  anatomical  appearances,  and  ame- 
nable, but  more  slowly,  to  the  same  treatment,  has,  I  believe,  a  distinct 
etiology.  I  purposely  omit  consideration  of  the  slight  inflammatory  ero- 
sion often  existing  at  some  one  point  on  the  proximal  side  of  a  stricture. 

The  most  common  locality  for  all  these  lesions  is  within  two  and  a 
half  inches  of  the  meatus.  I  have  found  them  more  commonly  on  the 
upper  rather  than  the  lower  segment  of  the  urethra.  With  the  urethral 
wire  speculum  (Fig.  20)  they  are  readily  seen  and  treated.  They  vary 
from  a  pin-head  to  a  pencil-head  in  size ;  they  may  be  single  or  multiple. 
The  appearance  of  these  lesions  is  different,  when  viewed  at  the  extrem- 
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ity  of  a  cjlindrical  Klotz  tube,  from  their  appearance  as  seen  through  the 
lateral  bars  of  the  wire  speculum.  This  difference  is  due  to  the  mechani- 
cal pressure  of  the  speculum ;  and   by  reason  of  it  the  true  hyperasmia 


Fig.  20  (1). — The  author's  wire  urethral  speculum,  open.  C,  the  lever  for  spreading  the  vesical  end, 
which  is  governed  by  the  right-angled  rod  attached  to  the  traveling  screw-button,  i/;  A,  the 
screw  which  spreads  the  base  or  meatus  part  of  the  speculum.  (2.)  The  author's  wire  urethral 
speculum,  closed. 

of  the  area  surrounding  the  ulcer  or  erosion  is  less  striking,  but  a  much 
greater  field  is  shown,  and  the  details  of  the  individual  lesions  are  better 
exposed  for  observation  and  treatment. 

Erosion  of  the  urethra  shows  an  absence  of  the  smooth,  pinkish-yel- 
low, normal  mucous  membrane,  and  a  faint  cellular  infiltration  about  its 
margin,  attended  by  increase  of  color.  When  such  a  lesion  is  exposed  to 
sight  and  its  surface  touched  with  a  blunt  instrument,  the  extreme  sensi- 
tiveness of  the  lesion  becomes  manifest. 

Ulcer  of  the  urethra  shows  a  complete  loss  of  the  mucosa ;  its  edges 
are  precipitous  or  in  part  overhanging,  so  that  a  right-angled  probe,  or 
the  urethral  digit  (Fig.  21),  will  be  perceptibly  caught  as  it  is  drawn 
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Fig.  21. — The  author's  straight  si.\-inch  urethral  digit.     C,  the  movable  probe-tip  controlled  by 
U-spriug  and  thumb-screw  at  handle.     Inch-marks  are  indicated  along  the  upper  rod. 

across  the  lesion.  The  edges  are  clean  cut  or  slightly  irregular,  consider- 
ably infiltrated,  and  consequently  elevated  not  alone  above  the  floor  of 
the  ulcer  but  higher  than  the  surrounding  mucous  membrane.  The  floor 
of  the  ulcer  is  covered  with  a  greyish-white  muco-purulent  secretion, 
which  on  being  removed  shows  an  uneven  granulating  or  pitting  surface. 
A  secondary  inflammatory  areola  often  surrounds  the  hypersemic  borders 
of  the  ulcer.  The  most  positive  subjective  symptom  of  urethral  erosion, 
or  ulcer  particularly,  is  a  sense  of  pricking  pain  in  the  urethra,  wholly 
independent  of  the  act  of  urination.  Urination  may  elicit  the  same  dis- 
comfort momentarily,  but  it  is  the  sudden  striking  sensation  which  is 
felt  in  the  intervals  which  will  prompt  us  to  look  successfully  for  such 
a  cause.     Occasionally  quite  remote  reflex  pains  are  experienced  in  the 
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groin  and  down  the  leg.  At  times  these  lesions  cause  functional  disturb- 
ances of  the  bladder  and  muscles  of  the  deep  urethra,  akin  to  the  re- 
flexes not  infrequently  excited  by  anterior  strictures  of  large  caliber. 

In  some  cases  an  appreciable  enlargement  of  the  inguinal  glands 
will  be  noticed. 

A  trifling  but  positive  muco-purulent  secretion  from  these  lesions 
will,  if  looked  for,  be  found  in  each  glass  of  urine  passed. 
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Fig.  22. — The  author's  intra-urethral  miiTor, 
with  self-adjusting  spring  handle. 


When  a  bulbous  instrument,  without  giving  distinct  evidence  of 
stricture  at  some  one  point,  does  at  this  particular  point  cause  a  good  deal 
of  sharp  pain,  an  erosion  or  ulcer  of  recent  formation  may  be  suspected. 

The  urethral  digit  will  help  to  verify  the  diagnosis,  but  it  is  only 


Fig.  23.— The  author's  method  of  urethral  illumination  by  electric-light  condenser  parallel  with 
penis.     Head  mirror  is  shown  reflecting  the  light  through  the  speculum  into  urethra. 

by  the  use  of  instruments  (Fig.  23)  which  aft'ord  an  ocular  demonstra- 
tion of  the  lesions  that  the  disease  can  be  positively  diagnosed. 


108  DISEASES  AND   INJURIES   OF  THE  URETHRA. 

The  intra-uretliral  mirror  (Fig.  22),  illuminated  by  reflected  light  from 
the  head  mirror,  will  very  clearly  reveal  the  details  of  these  lesions  as 
they  are  exposed  by  the  speculmn ;  but  the  mere  presence  of  an  ulcer 
with  its  truncated  cone  summit  and  its  inflamed  borders  can  be  readily 
determined  without  the  aid  of  the  intra-urethral  mirror,  particularly  if 
it  is  not  deeper  than  two  inches. 

Treatment. — Only  by  resorting  to  the  use  of  instruments  which 
will  expose  these  lesions  to  the  eye  can  the  treatment,  as  well  as  the  diag- 
nosis, be  made  satisfactory.  To  effect  this,  I  prefer  my  wire  speculum, 
already  mentioned. 

If  the  patient  is  nervous,  or  if  the  parts  are  particularly  sensitive,  a 
preliminary  injection  of  fifteen  to  thirty  minims  of  f our-per-cent  cocaine 
solution  will  be  of  aid.  The  speculum  is  introduced  closed  (Fig.  20,  2), 
and  gradually  opened  at  both  ends  until  a  favorable  exposure  of  the  ulcer 
is  obtained,  l^ow  the  floor  and  walls  of  the  ulcer  are  to  be  cleansed  with 
a  drop  or  two  of  hydrogen  peroxide,  best  applied  by  a  syringe  with  a 
long,  delicate  silver  tip  (Fig.  2-i),  so  bent  where  it  comes  off  the  syringe 
that  hand  and  syringe  do  not  interfere  with  the  hne  of  vision.     The  part 


Fig.  24. — Author's  urethral  syringe 
used  with  the  speculum. 


is  then  wiped  with  a  small  cotton  swab.  Finally,  an  application  of  silver 
nitrate  solution,  one  half  to  ten  per  cent  strength,  is  made  by  a  similar 
syringe-tip  wrapped  with  cotton.  The  dilatation  of  the  urethra  effected 
by  the  speculum  during  such  application  every  fourth  or  sixth  day  is 
an  important  adjunct  to  the  treatment  in  promoting  absorption  of  the 
inflammatory  infiltration,  thereby  lessening  the  amount  of  cicatricial  c(3n- 
traction  which  normally  attends  the  healing  process. 

If  such  an  ulcer  of  the  urethra  has  existed  for  several  months  and  has 
escaped  treatment,  its  appearance  will  differ  from  tliat  of  the  acute  ulcer 
already  described,  and  the  treatment  must  be  different.  It  will  now  show 
as  an  indurated  ulcer,  the  inflammatory  process  l)eing  almost  limited  to 
the  areola  at  a  little  distance  from  the  infiltrated  whitish  edges  and  walls 
of  the  ulcer,  while  its  base  will  be  affected  to  a  lesser  degree  by  this  same 
whitish  infiltration.  Tension  upon  this  immediate  area  of  the  urethra 
by  the  dilating  arras  of  the  wire  speculum  will  reveal  a  marked  impair- 
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ment  of  the  normal  elasticity  and  the  patency  of  the  mucous  membrane, 
consequently  an  examination  by  bulbous  instruments  would  now  certainly 
detect  a  slight  but  appreciable  loss  of  normal  caliber. 

At  this  stage  of  the  ulcer  topical  applications  are  of  no  practical 
value,  for  the  indolent  character  of  the  nutrition  processes  calls  for 
more  energetic  treatment. 

A  certain  degree  of  cicatricial  coarctation  already  exists,  and  a  com- 
plete healing  of  the  ulcer  by  a  continuance  of  Nature's  method  will  be 


Fig.  25. — The  author's  bivalve  urethral  speculum.     The  figure  shows  the  full  extent  to  which  all 
these  specula  open  for  easy  cleansing. 

effected  at  the  greater  expense  of  the  urethra  by  stricture.  Gradual 
dilatation  of  the  part  by  use  of  the  sound  or  the  bivalve  speculum  (Fig. 
25)  will  in  the  majority  of  cases  be  effective,  but  at  so  great  an  expend- 
iture of  time  that  it  is  not  to  be  recommended. 

A  thorough  linear  incision  through  the  hard  infiltrated  walls  and  floor 
of  such  an  ulcer  is  the  only  proper  procedure.  To  do  this,  the  speculum 
is  absolutely  necessary.  It  puts  the  tissues  upon  the  proper  degree  of 
tension  to  facilitate  cutting,  acting  at  the  same  time  by  its  lateral  press- 
ure as  a  haemostatic  ;  and  so  by  ocular  guidance  a  second  incision  can  be 
made  should  the  first  be  insufficient.  To  do  this  a  small  knife,  shaped  like 
the  gum-lance  with  long  handle,  is  requisite ;  but,  in  order  to  interfere  as 
little  as  possible  with  the  line  of  vision,  and  to  guard  against  cutting  any 
but  the  tissue  intended,  as  well  as  to  secure  uniform  but  firm  vertical 
pressure,  I  recommend  my  diverging  urethrotome  (Fig.  26),  which  has 
been  devised  for  special  use  in  operations  which  the  urethral  speculum 
renders  possible — such  as  annular  strictures  of  medium  and  large  caliber. 

For  the  past  three  years  I  have  used  this  or  a  modified  form  of  tome 
for  making  incisions  through  the  speculum  under  occular  guidance. 
There  is  every  reason  to  believe  that  many  of  the  operations  which  have 
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been  and  are  still  being  done  under  tactile  dii-ection  alone  will  in  the 
future  be  relegated  to  the  more  delicate  sense  of  sight. 

The  chronic  urethral  ulcer  which  has  had  this  initial  treatment  of 
linear  incision  should  then  be  subjected  to  gradual  dilatation  with  the 


Fig.  26. — The  author's  urethrotome,  for  use  with  the  speculum. 

speculum,  and  local  application  as  already  described.  While  speaking  of 
urethral  ulcer,  although  "s^-ithout  possession  of  the  data  to  substantiate  the 
theor}'^,  I  infer,  as  elsewhere  stated,  that  a  neglected  lesion  of  this  hind, 
occurring  in  a  subject  of  advanced  years  and  of  impaired  constitution, 
may  retrograde  from  its  normal  tendency  to  heal  as  a  cicatricial  stricture 
into  that  rare  disease,  primary  epithelial  cancer. 


IV.    URETHRAL   NEOPLASMS. 

URETHRAL  INITIAL  SYPHILIS. 

Chancre  of  the  urethra  is  commoner  than  is  generally  supposed,  and 
is  undoubtedly  the  starting-point  of  many  cases  of  syphilis  of  unknown 
origin.  It  is  rare  indeed  that  such  an  initial  lesion  occurs  at  a  distance 
greater  than  one  inch  from  the  meatus.  The  most  common  locality  for  a 
true  intra-urethral  chancre  is  at  some  point  between  the  extreme  limits  of 
the  meatus  and  the  fossa  navicularis ;  those  occurring  at  the  deeper  part 
of  this  short  portion  of  the  tube  are  rarer  than  the  more  superficial  ones. 

The  earliest  subjective  symptom  of  urethral  chancre  is  ordinarily  a 
slight  thin  discharge,  faintly  blood-stained,  rarely  quite  purulent.  AVhen 
the  last  exposure  has  long  antedated  (four  to  eight  weeks)  this  manifesta- 
tion, it  becomes  of  the  utmost  importance  to  positively  ascertain  the 
source  and  nature  of  this  discharge.  At  this  time  the  patient  may  also 
have  noticed  a  moderate  impediment  to,  or.  wliat  is  more  likely,  an  un- 
usual lateral  divergence  in,  the  urinary  stream.  If  this  is  the  case,  pal- 
pation of  the  glans  penis  and  the  subjacent  cor])ora  spongiosum  will 
certainly  reveal  an  induration.  The  degree  of  infiltration  may  be  great 
enough  to  cause  a  tumefaction  of  the  overlying  parts  appreciable  to  the 
eye.  Again,  the  lesion  may  be  so  small  as  to  make  the  evidence  of  pal- 
pation doubtful.      Under  any  circumstance,  visual  examination  of  the 
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urethra  is  positively  demanded,  for  within  certain  hmitations  peri-ureth- 
ral  abscess,  urethral  ulcer,  and  urethral  chancre  have  symptoms  much  in 
common. 

A  good  demonstration  of  these  lesions  is  afforded  by  the  urethral 
speculum. 

When  such  a  lesion  is  felt  to  be  in  the  anterior  urethra,  a  short  two- 
inch  instrument  will  be  selected  for  use.  It  can  be  so  turned  that  the 
lesion  will  protrude  between  the  wire  arms  of  the  speculum. 

The  protean  types  of  initial  lesions,  as  they  appear  in  the  external 
genitals,  may  be  reproduced  within  the  urethra.  However,  I  have  seen 
but  two  varieties,  six  cases  in  all ;  five  of  these  presented  varying  types 
of  the  smooth,  shining,  tense,  papular  syphilide,  with  a  proportionately 
slight  central  destruction  and  depression.  The  remaining  exceptional 
case,  just  within  a  large  meatus,  on  the  roof  presented  a  considerable 
plaque  or  area  of  whitish,  shghtly  friable,  greatly  thickened  mucous  mem- 
brane, with  no  erosion  or  destructive  central  tendency.  The  external 
induration  felt  by  transverse  palpation  of  the  upper  half  of  the  glans 
penis  was  marked.  Inguinal  adenitis  and  the  subsequent  cutaneous  mani- 
festations must  be  depended  upon  to  confirm  the  diagnosis.  But  the  early 
discovery  of  a  suspicious  lesion  within  the  urethra  may  prove  to  be  of 
greatest  importance  to  the  patient. 

In  exceptional  cases  local  applications  are  desirable,  but  constitutional 
treatment  will  best  be  deferred  until  the  first  appearance  of  unmistakable 
secondary  manifestations. 

URETHRAL   CANCER. 

Carcinoma  of  the  urethra  is  usually  secondary  to  cancer  of  the  penis, 
the  prostate,  or  the  bladder.  Primary  cancer  of  the  urethra  is  extremely 
rare.  Kaufmann  has  been  able  to  collect  five  reliable  recorded  cases  only, 
in  four  of  which  an  exact  post-mortem  and  microscopic  diagnosis  was 
made.  They  are  those  of  Schustler,  Thiersch,  Guyon,  Trzebicky,  and 
Guiard. 

In  all  four  cases  the  urethral  cancer  was  found  situated  in  the  perineal 
portion  of  that  tube.  In  Schustler  and  in  Guiard's  cases  the  perineal 
swelling  simulated  an  abscess,  and  led  to  incision.  The  carcinoma  had 
evidently  undergone  colloid  degeneration  and  softening,  and  masses  of 
detritus  had  collected  in  the  inclosing  walls.  In  Thiersch  and  Trzebicky's 
cases  the  opening  in  the  perinseum  had  occurred  before  the  patient  reached 
the  hospital.  In  Thiersch's  case  the  entire  urethra  had  been  destroyed ; 
the  lower  border  of  the  symphysis  was  exposed,  and  had  already  been 
invaded  by  the  neoplasm.  The  edge  of  the  bone  was  so  incrusted  with 
urinary  salts  that,  by  the  catheter,  it  felt  as  if  an  encysted  stone  were 
present. 
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In  the  cases  that  were  examined  post  mortem  the  mucous  membrane 
of  the  bladder  was  found  thickened  and  reddened,  and  the  viscus  con- 
tained purulent  urine.  The  prostate  was  enlarged,  and  the  mucous  mem- 
brane of  the  prostatic  and  the  anterior  half  of  the  cavernous  urethra 
strongly  injected.  A  large,  irregular,  and  ulcerated  excavation  of  the 
urethra,  extended  into  the  corpora  cavernosa,  varying  much  in  size. 
The  walls  of  the  cavity  were  lined  with  hard,  irregular  masses  of  tissue 
of  a  whitish  surface  when  cut,  and  exuding  a  plentiful  milky  fluid  on 
pressure.  Abundant  pus,  mingled  with  urine,  and  of  a  most  unpleas- 
ant odor,  was  present  in  the  cavity.  In  some  cases  metastatic  carcinoma 
was  found  in  other  parts  of  the  body,  in  others  it  was  not  present. 
The  microscope  in  every  case  revealed  a  carcinoma  of  the  epithelial 
type. 

The  origin  of  urethral  cancer  is  from  the  urethral  mucous  membrane, 
and  Thiersch  has  drawn  attention  to  the  possibility  of  its  originating  in 
the  region  of  a  stricture.  Poncet  and  Paget  record  cases  in  which  the 
carcinoma  seems  to  have  originated  from  the  margins  of  an  old  fistula. 
A  theory  has  newly  been  advocated  by  Pietrzikowski,  namely,  that  the 
growth  originates  from  the  epithelium  of  the  excretory  ducts  of  Cowper's 
glands.  But  in  the  few  observed  cases  of  cancer  of  these  glands  the 
urethra  has  not  been  directly  implicated,  and  Pietrzikowski's  theory  lacks 
post-mortem  confirmation.  I  incline  toward  the  belief  that  chronic  ureth- 
ral ulcer,  when  the  lesion  has  failed  to  heal  by  cicatrix,  following  gonor- 
rhcea  in  old  and  debilitated  subjects,  is  the  most  probable  cause  of  pri- 
mary urethral  carcinoma. 

Symptoms. — The  first  symptom  noticed  is  the  interference  with 
urination.  Dysuria  is  present  in  most  cases,  anuria  in  some.  Catheter- 
ization is  difiicult  in  all  and  impossible  in  some  cases.  The  beak  of  the 
instrument  seems  to  get  into  a  large  cavity,  and  to  be  stopped  there. 
There  may  or  may  not  be  an  abscess-like  swelling  in  the  perinseum.  Pain 
is  usually  present,  and  is  referred  to  the  groin.  Stricture,  fistulae,  and 
other  urethral  lesions  are  either  found  or  the  patient  gives  a  history  of 
having  had  them  in  the  past.  The  endoscope  has  been  shown  by  Griin- 
feld  to  be  useful  for  the  detection  of  fungating  urethral  growths  of  can- 
cerous origin. 

Treatment. — Little  may  be  said  under  this  head,  since  the  cases  of 
urethral  carcinoma  so  far  recorded  have  only  been  recognized  so  late 
that  there  was  no  question  of  any  radical  treatment.  It  is  to  be  hoped 
that  the  more  extended  use  of  endoscopy  will  enable  us  in  the  future  to 
recognize  and  remove  the  disease  at  an  earlier  stage.  Most  of  the  cases 
have  ended  very  soon  after  the  making  of  the  diagnosis — metastases  on 
the  lungs  and  pleurae  hastening  the  fatal  result  in  Guiard's  case. 

Nevertheless,  the  general  verdict  is  in  favor  of  its  being  a  thoroughly 
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local  process.     In  most  cases  not  only  were  metastases  absent,  but  even 
the  inguinal  lymphatic  glands  were  not  involved. 

In  a  single  case  only,  that  of  Trzebicky,  the  penis  was  amputated  ;  the 
patient  died  four  months  later  from  cancer  of  the  inguinal  glands. 

URETHRAL   VEGETATIONS  AND  POLYPI. 

These  rare  abnormalities  have  been  endowed  with  a  variety  of  names, 
being  known  as  caruncles,  polypi,  vegetations,  fungosities,  papillomata, 
granulations,  etc.  Our  knowledge  of  their  microscopic  structure  is  still 
too  imperfect  to  allow  us  to  differentiate  the  varieties  that  undoubtedly 
occur,  and  it  is  well  for  us  to  group  them  all  as  fleshy  excrescences,  carun- 
culse,  or  polypi. 

They  appear  as  intra-urethral  vegetations,  similar  to  the  commoner 
growths  found  upon  the  glans  and  sheath  of  the  penis.     Thompson  saw 


Fig.  27. — Urethral  polypus. 

one  at  the  junction  of  the  prostatic  and  membranous  urethra;  forming 
a  pedunculated  tumor  nine  lines  long  and  three  or  four  broad — a  true 
polypus.     Their  frequent  seat  is  behind  strictured  portions  of  the  canal. 

The  symptoms  caused  by  these  growths  are  few.  Rarely  do  they 
cause  inconvenience  or  trouble.  A  slight  amount  of  discharge  and  some 
obstruction  to  the  flow  of  urine  are  to  be  noted.  Their  recognition  is 
possible,  of  course,  only  through  the  endoscope,  where  they  appear  as 
rounded,  smooth,  or  raspberry-like  masses,  projecting  into  the  lumen  of 
the  instrument  (Fig.  2Y).  Griinfeld  and  Oberlander  have  given  us  excel- 
lent illustrations  of  the  picture  thus  presented. 
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Griinfeld  has  found  that  these  vegetations  may  occur  anywhere  in  the 
canal,  and  that  they  may  attain  a  considerable  size.  Tarnowsky  has  seen 
them  in  connection  with  urethritis  granulosa.  They  vary  in  size  from  a 
small  grain  to  a  cherry. 

Treatment  is  simple  and  satisfactory.  The  growths  must  be  torn  off 
by  means  of  the  long  urethral  forceps,  the  polypus  snare,  or  the  polypus 
scissors.  Tedschenko  has  recently  devised  an  instrument  that  he  calls  an 
endoscopic  carunculatome,  which  is  probably  very  effective  when  the  ure- 
thra and  the  polyp  happen  to  exactly  fit  the  instrument. 

I  have  never  seen  any  of  these  intra-urethral  neoplasms  large  enough 
to  designate  by  the  name  of  polypus,  but  three-  or  four-millimetre-long 
papillomatous  hypertrophies,  with  ends  of  small  pin-head  size,  I  have  fre- 
quently met  with.  I  have  found  that  they  were  best  exposed  by  the  wire 
speculum,  and,  as  they  project  between  its  bars  into  the  open  urethral 
space,  they  present  a  perfect  opportunity  to  touch  them  with  glacial  acetic 
acid,  under  which  they  rapidly  shrink  and  disappear. 

Should  the  surgeon  meet  one  of  these  rare  polyps  of  pea-size  or  larger, 
its  easy  removal  would  be  assured  by  exposing  it  with  the  urethral  ^vire 
speculum,  when  any  of  a  variety  of  cutting  or  seizing  instruments  would 
accomplish  the  extirpation.  The  point  of  detachment  will  also  be  well 
exposed  by  the  speculum,  for  the  application  of  cautery  or  haemostatics, 
if  necessary. 

V.    WOUNDS    AND    LACERATIONS    OF    THE    URETHRA 
INFLICTED    FROM    WITHOUT. 

RUPTURE   OP     THE   URETHRA. 

"Wounds  and  lacerations  of  the  urethra,  coming  from  without,  may  be 
caused  in  various  ways.  Wounds  proper  may  be  inflicted  by  any  cutting 
or  piercing  instrument,  by  needles,  knives,  glass,  etc.  Contused  wounds 
or  lacerations  of  the  urethra,  with  no  solution  of  continuity  of  the  adja- 
cent cutaneous  parts,  are  usually  due  to  direct  external  violence  by  a 
blunt  resisting  object. 

1.  Punctured  and  Incised  Wounds  of  the  Urethra  are  not 
common,  that  organ  being  M^ell  protected  by  the  pubes,  perinaeum,  and 
corpora  cavernosa.  It  can  rarely  happen  that  the  urethra  is  wounded 
without  concomitant  wounding  of  other  structures. 

Punctured  wounds  are  usually  not  serious.  In  fact,  they  frequently 
heal  spontaneously.  There  may  be  a  small  ecchymosis  under  the  skin 
at  the  external  point  of  penetration,  and  a  slight  haemorrhage  from  the 
meatus.     They  need  no  treatment. 

It  is  very  different,  however,  with  incised  wounds.  Their  gravity 
varies  with  their  location  and  their  extent.      They  are   almost  always 
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complicated  witli  wounds  of  the  perinseum  or  the  corpora  cavernosa, 
and  will  therefore  receive  more  extended  consideration  under  that 
heading. 

Nevertheless,  incised  wounds  of  the  male  genitals  receive  a  new  sig- 
nificance when  the  urethra  is  included  in  the  traumatism,  since  the  open- 
ing is  usually  sufiicient  to  allow  the  urine  to  escape  and  to  bathe  the  raw 
surfaces,  though  infiltration  rarely  occurs.  We  have  learned,  indeed, 
that  normal  fresh  urine  is  not  hurtful,  and  that  its  presence  does  not 
complicate  wound-healing.  Certain  sequelae  are,  however,  apt  to  occur : 
fistula  may  supervene  if  the  edges  of  the  mucosae  unite  with  the  edges 
of  the  skin,  instead  of  with  each  other ;  stricture  may  be  caused  by  the 
contraction  of  the  cicatrix  of  a  transverse  cut. 

Longitudinal  incised  wounds  of  the  urethra  heal  promptly,  without 
exception,  whether  closed  by  suture  or  not.  Transverse  incised  wounds 
generally  heal  spontaneously,  but  they  invariably  leave  a  stricture. 

Treatment. — Kaufmann's  experiments  speak  in  favor  of  immediate 
union  of  the  edges  of  the  wound  in  transverse  incisions  of  the  urethra. 
The  first  step  is  necessarily  the  introduction  of  a  permanent  catheter,  to 
be  retained  not  more  than  three  days.  The  sutures  are  accurately  ap- 
plied over  the  catheter. 

When,  as  is  sometimes  the  case,  it  is  impossible  to  pass  the  catheter 
into  the  posterior  urethral  segment,  it  is  proper  to  follow  Reybard's  ex- 
ample, and  suture  the  wound  notwithstanding.  The  patient  must  then  be 
watched  with  great  care,  to  see  if  the  urinary  passage  is  patent.  At  the 
first  sign  of  infiltration  the  sutures  must  be  removed.  If  the  case  is  com- 
plicated with  a  solution  of  continuity  of  other  penile  structures,  they  must 
be  sutured  in  accordance  with  the  rules  laid  down  under  that  heading. 

Perineal  urethrotomy  may  become  a  necessary  adjunct  in  severe  cases. 

2.  Lacerated  and  Contused  Wounds  of  the  Urethra.— Lacer- 
ated wounds  coming  from  without  are  rare.  They  occur  almost  solely 
in  conjunction  with  fracture  of  the  corpora  cavernosa  during  erection, 
either  from  a  sudden  bending  of  the  penis  or  during  violent  coitus.  Vio- 
lent pain,  haemorrhage,  and  retention  of  urine  follow ;  catheterism  is  fre- 
quently impossible.  Urinary  infiltration  is  almost  certain  to  occur,  with 
gangrene  and  loss  of  substance  of  the  skin,  the  deeper  parts,  and  the 
urethra.  The  patient  may  die  of  sepsis.  Skinner  (Phil.  Med.  Times, 
1880,  page  350)  cured  a  case  by  multiple  incision  and  permanent  cathet- 
erism, and  Dittel  one  in  whom  he  incised  the  perinaeum  on  the  eleventh 
day  after  the  accident,  and  sutured  the  separated  urethral  ends. 

Rupture  of  the  Urethra  from  external  causes  is,  of  course,  simply  a 
lacerated  and  contused  wound  of  the  urethra  that  destroys  its  continuity 
in  part  or  completely. 

Contused  wounds  of  the  urethra  occur  from  the  effect  of  blunt  vio- 
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lence  which  compresses  the  canal  forcibly  against  the  solid  and  bony  parts. 
They  differ  much  in  cause  and  mechanism  in  different  cases.  Terrillon's 
thesis  (Terrillon,  Des  ruptures  de  I'urethre,  Paris,  1878)  is  the  completest 
modern  resume  of  the  subject. 

Bryant  has  observed  contusion  and  rupture  of  the  urethra  19  times  in 
1,0T7  cases  of  affections  of  the  uro-genital  organs,  being  VI  per  cent  of 
all  cases  of  the  kind.  If  traumatic  strictures  be  included,  the  number 
reaches  54,  or  five  per  cent.  I^^evertheless,  urethral  lesions  of  this  kind 
are  not  very  common.  From  the  eleventh  to  the  twentieth  year  is  the 
most  frequent  period  at  which  these  traumatisms  occur. 

Etiology. — Most  often  a  fall  astride  of  some  object  is  the  cause  of 
the  accident.  The  pendulous  urethra  is  rarely  affected,  its  situation  and 
mobility  being  such  as  to  protect  it.  Yoillemier  recites  the.  case  of  a  man 
whose  pendulous  urethra  was  ruptured  by  the  kick  of  a  horse,  and  Ballard 
one  of  a  man  who  was  knocked  down  by  a  heavy  wagon ;  in  both  cases 
the  penis  was  lacerated  against  the  pubis.  In  one  case  the  dependent 
penis  was  caught  and  squeezed,  and  the  urethra  ruptured,  when  the  pa- 
tient was  shutting  a  drawer.  The  accident  is  more  frequent  when  the 
penis  is  in  the  erect  condition.  Then,  the  attempt  to  bi^eak  a  chordee 
may  cause  a  lesion  of  the  anterior  urethra.  The  effort  to  accomplish 
coitus  under  certain  conditions  may  also  give  rise  to  its  occurrence,  as 
Demarquay  says,  either  in  consequence  of  a  violent  attempt  at  intromis- 
sion, or  when,  during  coitus,  a  false  movement  produces  a  rough  flexion 
of  the  penis  against  the  pubes  or  perinseum  of  the  female. 

Lacerations  and  ruptures  of  the  perineal  urethra  are  more  common, 
and  are  most  frequently  caused  by  a  fall  uj^on  the  perinseum.  This  occurs 
over  railings,  spars,  etc.  Perineal  blows  also,  though  more  rarely,  occa- 
sion it,  such  as  kicks — especially  when  the  thighs  are  separated,  the  body 
inclined  forward,  and  the  perinseum  protruded.  Again,  fractures  of  the 
pelvis  in  which  the  pubis  is  involved  are  a  fertile  source  of  contusion  and 
rupture  of  the  urethra.  The  fixed  membranous  urethra  is  the  part  most 
frequently  injured  by  the  fragments  of  bone.  Even  a  simple  dislocation 
of  the  symphysis,  causing  overriding  of  the  bones,  may  so  drag  upon  the 
memljranous  urethra  as  to  rupture  it.  The  dislocation  may  only  be  mo- 
mentary, the  bones  returning  to  their  normal  position,  and  yet  a  urethral 
rupture  by  traction  lias  occurred. 

The  mechanism  of  these  perineal  urethral  ruptures  has  received  much 
study.  The  older  authorities  believed  that  they  were  caused  by  a  direct 
crushing  of  the  urethra  against  the  lower  border  of  the  pubic  arch,  or  of 
its  bulbous  portion  against  the  anterior  border  of  the  pubis.  Cras,  in  an 
important  memoir,  claimed  that  the  urethra,  being  fixed  by  the  triangu- 
lar ligament  an  inch  below  the  lower  border  of  the  pubis,  could  not  be 
crushed  by  it,  though  it  might  be  exceptionally  compressed  against  the 
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face  of  the  pubis,  wliicli  is  placed  at  au  angle  of  only  thirty  degrees  with 
the  horizon.  The  contusing  force  is  rarely  exactly  median ;  it  usually 
forces  the  urethra  aside  laterally,  and  squeezes  it  against  the  descending 
ramus  of  the  pubis,  on  which  there  is  a  fairly  sharp  ridge.  The  firm  bor- 
der of  the  transverse  ligament,  a  concave  fibrous  bridle  half  an  inch  deep, 
which  extends  between  the  descending  rami  of  the  pubis,  has  been  accept- 
ed by  Oilier  and  Poncet  as  the  efficient  factor.  Terrillon,  basing  his  con- 
clusions upon  experiments  with  the  cadaver,  finds  that  falling  astride  of  a 
narrow  body  capable  of  being  included  in  the  subpubic  angle,  causes 
rupture  of  the  urethra  by  crushing  it  against  one  of  the  ischio-pubic  rami. 
If  the  body  that  is  fallen  on  completely  fills  the  pubic  arch,  the  urethra  is 
crushed  against  the  anterior  face  of  the  pubes. 

Pathological  Anatomy. — The  increased  frequency  of  early  opera- 
tive interference  has  given  us  of  late  years  opportunity  to  observe  the 
condition  of  the  parts  immediately  after  the  injury.  To  this  has  been 
added  the  results  of  experimentation  upon  animals  and  upon  the  cadaver. 
It  seems  certain  that  laceration  and  rupture  of  the  urethra  may  occur  in 
at  least  three  different  forms  or  degrees. 

The  first  is  what  is  designated  by  Eeybard  as  interstitial  laceration. 
Here  the  spongy  tissue  only  is  involved,  the  internal  mucosa  and  the  ex- 
ternal fibrous  coat  escaping  entirely.  The  spongy  tissue  of  the  urethra 
seems  to  be  especially  friable,  and  such  lacerations  and  partial  ruptures 
are  produced  by  influences  that  would  not  affect  other  tissues.  Eeybard 
believes  this  to  be  due  to  the  fact  that  the  trabecule  of  the  spongy  tissue 
form  the  walls  of  the  vacuoles  containing  blood,  and  this  incompressible 
fluid,  when  subjected  to  sudden  contusion,  bursts  its  walls.  Hence  arises 
a  blood-pocket,  which  can  not  extend  externally  on  account  of  the  incom- 
pressible flbrous  sheath,  and  which  therefore  projects  into  the  cavity  of 
the  urethra,  narrowing  its  lumen. 

In  other  cases  there  is,  besides  this  interstitial  rupture  of  the  spongy 
body,  a  rupture  of  the  mucosa  and  submucosa.  The  sanguineous  inter- 
stitial pocket  then  communicates  with  the  urethra,  blood  passes  out  from 
the  urethra,  and  urine  enters  the  lacerated  cavity.  The  rupture  of  the 
mucosa  is  usually  incomplete,  since  sufficient  violence  to  completely 
rupture  it  usually  causes  the  third  degree  of  laceration,  or  entire  rup- 
ture. 

In  still  other  cases,  all  three  structures — the  mucosa,  the  spongy  tissue, 
and  the  fibrous  envelope — are  ruptured,  and  the  cavity  of  the  urethra  com- 
municates with  the  tissues  of  the  peringeum.  A  part  only  of  the  circum- 
ference of  the  urethra  may  be  affected,  forming  an  incomplete  rupture. 
The  walls  of  the  canal  are  usually  extensively  lacerated,  but  in  almost  all 
cases  there  remains  a  bridge  of  sound  tissue  connecting  the  upper  parts 
of  the  two  fragments.     This  bridge  is  of  great  importance  for  catheteri- 
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zation  and  operation.  The  edges  of  the  urethra  retract,  and  leave  a  cav- 
ity filled  with  blood-clots.  When  the  rupture  is  complete,  and  the  entire 
urethra  is  transversely  divided,  the  retraction  is  more  marked,  and  there 
may  be  a  space  of  half  an  inch  between  the  two  ends.  In  a  recent  rupture 
this  cavity  is  filled  with  clots ;  later,  it  contains  a  mixture  of  pus,  urine, 
and  blood.  The  torn  ends  of  the  mucous  membrane  curl  up  and  wrinkle  ; 
the  lacerated  spongy  body  is  irregular  and  filamentous. 

Such  complete  ruptures  occur  oftenest  in  the  membranous  urethra, 
where  the  walls  are  thinnest  and  the  surrounding  structures  most  feeble. 
In  the  penile  urethra  it  is  much  rarer. 

The  exact  seat  of  the  laceration  or  rupture  in  the  perineal  urethra  has 
been  much  discussed.  All  the  later  authorities — Guyon,  Cras,  and  Terril- 
lon — agree  that  the  bulbous  region  is  most  commonly  involved.  Ruptures 
in  the  prostatic  region  do  not  occur ;  those  of  the  membranous  portion 
are  rare  except  with  fractures  or  dislocation  of  the  pelvis.  Ruptures  of 
the  pendulous  urethra  are  exceptional. 

The  recognition  of  the  extent  and  exact  seat  of  the  laceration  during 
life  is,  however,  a  matter  of  much  difficulty. 

Even  with  the  most  extensive  concomitant  lesions  of  the  perineal  or- 
gans the  skin  usually  escapes.  A  few  cases  only  are  on  record  where  the 
external  integument  was  broken  through.  Fracture  of  the  pubis  may  be 
present  and  may  be  primary ;  in  other  cases  the  urethral  lesion  precedes 
the  fracture.  The  urethral  lesion  may  communicate,  directly  or  indirectly, 
with  the  fractured  bone,  when  there  will  be  clanger  of  osteomyelitis,  or  the 
fracture  may  be  simple.  The  tissue  of  the  corpora  cavernosa  is  fre- 
quently lacerated,  but  their  tough  fibrous  envelope  preserves  them  from 
serious  damage,  in  most  cases.  Sometimes  these  corpora  are  torn  away 
from  their  ischio-pubic  attachments,  and  the  subpubic  ligament  is  fre- 
quently ruptured.     More  or  less  blood  is  always  effused. 

Symptoms. — Spontaneous  pain  is  usually  slight  compared  with  the 
extent  of  the  damage  done.  Shock,  however,  may  be  quite  severe  at 
first.  Still,  if  the  bones  have  been  splintered  or  chipped,  there  may  be 
marked  pain.  Pain  on  pressure  is  constant,  and  affects  the  entire  injured 
area.  Moving  the  patient  causes  pain,  located  in  the  perinseum,  and  radi- 
ating to  the  vesical  neck  and  the  glans.  Increase  of  pain  means  superven- 
tion of  a  complication — phlegmonous  inflammation  of  the  injured  part,  or 
urinary  infiltration. 

Most  important  are  the  symptoms  referable  to  the  evacuation  of  the 
urine.  In  about  one  quarter  of  the  cases  the  patient  can  still  urinate, 
though  in  most  of  these  retention  comes  on  in  a  few  hours  or  days.  In 
three  fourths  of  the  cases  there  is  absolute  retention.  In  a  very  few 
cases  there  is  a  temporary  retention,  with  subsequent  re-establishment 
of  micturition.      Tlie    retention  is    easily   understood   in   the   cases   of 
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total  rupture.  The  separation  and  dislocation  of  the  urethral  ends,  and 
the  accumulation  of  coagula  between  them,  obviously  render  urination 
impossible.  In  the  lesser  degrees  of  contusion,  intra-urethral  haemor- 
rhage may  likewise  block  the  passage,  or  a  blood  collection  outside  the 
canal  may  so  compress  it  as  to  render  it  impervious.  An  injury  to  the 
transversus  perinei  muscle  may  also  have  some  effect.  A  very  small  pro- 
portion of  the  lightest  cases  show  no  disturbance  of  micturition  at  all ; 
for  in  the  cases  where  retention  comes  on  some  time  after  the  accident 
it  is  due  to  compression  from  recurrent  haemorrhage,  or  inflammatory 
swelling  from  infection  of  the  injured  tissues.  Finally,  temporary 
spasm  of  the  membranous  urethra  may  cause  retention  in  the  mildest 
cases. 

Urethral  haemorrhage  is  an  important  symptom  of  the  injury.  Some- 
times it  is  so  small  that  only  a  few  drops  of  blood,  or  a  coagulum,  appears 
at  the  meatus  ;  but  usually  there  is  a  spontaneous  haemorrhage  amounting 
to  a  couple  of  ounces  or  so,  and  appearing  in  drops  at  the  meatus,  during 
the  first  few  hours  after  the  injury.  Serious  haemorrhage  is  rarely  seen ; 
yet  Paul  cites  a  case  in  which  tlie  haemorrhage  lasted  for  six  days.  But 
the  intensity  of  the  haemorrhage  bears  no  relation  to  the  extent  of  the 
injury.  In  injuries  to  the  perineal  urethra  there  may  be  much  blood 
effused  that  does  not  find  its  way  to  the  meatus.  It  collects  at  the  site  of 
the  injury,  causing  the  primary  swelling,  while  a  coagulum  may  block  %p 
the  urethra  and  prevent  the  blood  appearing  externally.  The  first  urine 
evacuated  with  the  catheter  is  usually  mixed  with  blood  which  has 
trickled  into  the  bladder.  The  presence  of  blood,  then,  is  a  symptom 
of  much  importance,  whether  found  at  the  meatus  or  in  the  urine, 
and  shows  conclusively  the  presence  of  a  solution  of  continuity  of  the 
urethral  wall. 

The  swelling  is  at  first  limited  to  the  perineal  region,  and  appears  as 
a  rounded  tumor  situated  between  the  scrotum  and  the  anus,  and  as  large 
as  or  larger  than  a  hen's  egg.  The  skin  covering  it  is  normal  and 
elastic,  though  ecchymotic  patches  may  ap23ear.  The  swelling  is  due  to 
haemorrhage,  and  will  gradually  increase  as  long  as  that  lasts.  Limited  by 
the  superficial  fascia,  it  may  spread  on  to  scrotum  and  penis.  In  the 
worst  cases  the  blood  tumor  can  be  felt  per  Tectum^  and  occasionally 
pressure  upon  the  tumor  will  cause  blood  to  exude  from  the  meatus. 
Rupture  in  the  penile  region  is  followed  by  a  swelling  which  is  gen- 
erally slight,  in  the  form  of  a  more  or  less  regular  collar  surrounding 
the  canal. 

Course,  and  Complication. — In  the  mildest  contusions  of  the 
urethra  the  effused  blood  causes  a  retention  that  is  readily  relieved  by 
the  catheter.  As  the  blood  is  absorbed  micturition  becomes  free,  and, 
like  any  other  subcutaneous  contusion,  the  part  usually  returns  to  the 


120  DISEASES  AND   INJURIES   OF  THE    URETHRA. 

normal  state.  Sometimes,  however,  the  sanguineous  tumor  becomes  in- 
flamed, suppurates,  and  forms  an  abscess  which  opens  either  into  the 
m-ethra  or  through  the  skin,  or  both  ways. 

But  when  the  injury  to  the  urethral  wall  has  been  greater  the  com- 
plications of  urinary  retention  and  wound  infection  render  the  accident 
much  more  dangerous,  and  especially  is  this  the  case  when  the  rupture 
has  been  complete.  When  the  patient  attempts  to  micturate,  the  urine 
flows  into  the  contused  perineal  tissues  and  spreads  thence  through  the 
loose  meshes  of  the  connective  tissue,  and  infiltration  of  urine  ensues. 
Where  the  injury  has  caused  a  solution  of  continuity  of  the  perineal 
skin  this  is  much  less  likely  to  occur,  since  an  outlet  is  provided  for  the 
renal  secretion.  We  need  not  here  describe  the  course  of  infiltration  of 
urine.  Suffice  it  to  say  that  the  urine  brings  with  it  something  which 
irritates  the  already  damaged  perineal  tissues — they  inflame,  and  suppu- 
rate ;  the  skin  sloughs.     Fistulse  are  thus  formed. 

Isot  less  serious  complications  arise  from  the  fact  that  the  urethral 
wound,  in  spite  of  its  subcutaneous  nature,-  is  usually  infected.  The 
source  of  this  infection  may  be  micro-organisms  conveyed  by  urine  from 
the  bladder,  or  the  pathogenic  micro-organisms  known  to  exist  in  even 
the  normal  urethra.  But  if  auto-infection  does  not  happen,  septic  germs 
are  very  prone  to  reach  these  lesions  from  without  by  means  of  catheters 
and  other  urethral  instruments. 

This  infection  spreads  almost  inevitably  to  the  bruised  perineal  tissues 
in  connection  with  the  wound,  and  results  in  perineal  abscess.  This  is  a 
serious  and  very  common  complication  of  urethral  contused  and  lacerated 
wounds,  and  is  usually  of  a  peculiarly  malignant  nature.  The  intact  skin 
prevents  the  escape  of  the  noxious  materials,  and  the  urine  in  contact  with 
the  bruised  tissues  increases  the  danger ;  for,  while  quite  fresh  and  healthy 
urine  may  be  aseptic,  decomposition  sets  in  so  readily  in  this  fluid  that 
its  presence  constitutes  one  of  the  chief  dangers  of  the  condition.  Urinary 
infiltration  is  also  very  liable  to  occur,  and  septic  general  infection  lead- 
ing to  a  fatal  result  is  but  too  frequent.  Cavernitis,  phlebitis  of  the  pel- 
vic bones,  and  pyaemia  are  occasionally  seen. 

The  most  favorable  termination  of  the  average  case,  after  the  spon- 
taneous or  artificial  opening  of  the  mass,  is  the  expulsion  of  the  dead  tis- 
sues and  inflammatory  material  by  suppuration  and  slow  healing  with 
cicatricial  formation.  Spontaneous  cure  has  been  very  rarely  observed, 
and  that  only  in  the  lightest  cases. 

As  regards  the  opening  in  the  urethra,  such  cicatrix  formation  is  of 
extreme  importance.  The  extent  of  the  original  injury  by  no  means  cor- 
responds to  the  ultimate  defect.  The  bruised  margins  of  the  urethral 
orifice  become  necrotic  and  slough  away,  and  the  resultant  scar  may  be  so 
extensive  as  to  seriously  compromise  or  entirely  close  the  urethral  lumen. 
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Hence  cicatricial  stricture,  and  that  of  the  worst  form,  is  an  extremely 
common  sequel  to  these  injuries. 

Complete  rupture  of  the  urethra  leads  to  extensive  granulation  between 
the  divided  ends,  and  the  formation  of  a  circular  retractile  scar,  giving 
rise  to  one  of  the  most  serious  of  strictures,  followed  by  fistula-formation 
and  other  troubles. 

Diagnosis. — When  a  patient  has  sustained  a  perineal  injury,  the  pos- 
sibility of  a  urethral  lesion  must  always  be  kept  in  mind.  If  blood 
appears  at  the  meatus  the  diagnosis  is  almost  certain.  If  none  is  there, 
pressure  on  the  perinseum  may  cause  its  appearance.  In  tlie  entire  absence 
of  meatal  haemorrhage  the  patient  should  be  made  to  urinate,  the  perineal 
swelling  being  watched  while  he  does  so.  If  the  tumor  increases  during 
the  act,  and  the  patient  experiences  severe  pain,  the  urethra  is  probably 
injured,  and  all  attempts  at  voluntary  micturition  should  be  stopj^ed  at 
once.  If  the  tumor  is  not  increased  by  urination,  and  if  the  urine  con- 
tains no  blood,  nothing  more  than  a  urethral  contusion  is  present.  But 
retention  of  urine  often  accompanies  a  simple  contusion,  as  we  have  seen, 
and  here  the  possibility  of  catheterization  with  the  absence  of  haemor- 
rhage will  clear  the  diagnosis. 

When  a  lesion  of  the  urethra  has  been  thus  demonstrated,  a  well-oiled 
and  disinfected  catheter  is  to  be  introduced.  It  may  reach  the  bladder, 
or  it  may  strike  the  symphysis  and  only  reach  the  bladder  after  careful 
manipulation  ;  or  the  bladder  may  not  be  entered  at  all.  When  catheteri- 
zation is  easy,  a  small  contusion  only  is  usually  present.  But  in  some 
very  bad  cases  there  is  no  difficulty  in  reaching  the  bladder,  even  when 
subsequent  events  show  that  the  urethra  is  completely  ruptured.  In  a 
recent  rupture  a  number  of  fibers  of  submucous  connective  tissue  may 
unite  the  torn  ends  of  the  canal,  and  these  serve  as  a  guide  to  the  cathe- 
ter ;  later,  however,  when  infection  has  occurred,  these,  as  well  as  the 
ends  of  the  urethra  and  the  neighboring  tissues,  become  gangrenous  and 
disappear. 

In  case  the  catheter  passes  out  through  a  urethral  wound  into  the 
neighboring  tissues,  we  should  at  once  try  to  get  an  accurate  idea  of  the 
extent  and  limits  of  the  damaged  tissues,  using  the  instrument  as  a  probe. 

Inflammation  of  the  injured  perineal  tissues  is  recognized  by  the  pain 
and  fever,  the  local  tension  and  redness  of  the  skin,  the  neighboring 
oedema,  etc.  The  various  complications  are  to  be  recognized  by  their 
appropriate  symptoms,  elsewhere  considered. 

Prognosis. — Kaufmann  places  the  mortality  of  all  urethral  contused 
and  lacerated  wounds,  with  rupture,  at  fourteen  per  cent.  In  the  light- 
est cases,  where  there  is  interstitial  rupture,  or  simple  fraying  of  the 
mucosa,  the  prognosis  is  good ;  the  symptoms  often  disappear,  and  the 
case  progresses  rapidly  to  recovery.     In  severer  cases,  where  the  urethral 
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walls  are  torn  througli  and  the  spongy  tissue  is  involved  in  the  wound, 
the  prognosis  is  graver ;  complications  are  apt  to  ensne.  In  the  worst 
cases,  where  the  rupture  is  complete,  the  eifusion  of  blood  and  the  lacera- 
tion of  the  tissues  almost  inevitably  cause  infiltration  of  urine — a  most 
serious  affair.  The  immediate  prognosis  is  grave,  and  the  ultimate  one 
also  serious,  since  cicatricial  stricture  with  all  its  consequences  inevitably 
supervenes. 

The  cases  of  all  degrees  of  severity  which  are  accompanied  by  pri- 
mary retention  are  more  favorable  than  those  in  which  the  patient  can 
micturate,  since  they  demand  and  receive  immediate  medical  care — i.  e., 
catheterization — the  very  thing  to  prevent  that  most  dangerous  of  the  com- 
plications of  the  condition,  iniiltration  of  urine.  Cases  in  which  the  urine 
can  still  be  spontaneously  evacuated  are  frequently  treated  expectantly 
for  some  time,  and  eventuate  badly.  Contusions  and  ruptures  of  the  ure- 
thra caused  by  pelvic  fractures  have  been  found  to  be  the  most  unfavor- 
able of  all. 

Treatment. — A  broad  distinction  must  be  made  between  the  cases 
of  very  slight  gravity  and  the  more  severe  ones,  since  it  would  in  certain 
cases  be  absurd  to  proceed  at  once  to  operative  measures.  When  the 
symptoms  point  to  simple  contusion  or  to  interstitial  rupture,  temporizing 
measures  are  allowable.  Pressure  and  cold  applied  to  the  perinseum,  and 
the  use  of  a  flexible  catheter  to  overcome  the  retention,  are  all  that  is 
necessary.  But  the  surgeon  must  watch  the  patient  closely,  and  on  the 
first  sign  of  the  existence  of  more  serious  lesions  proceed  to  take  vigorous 
measures. 

In  but  few  cases  that  come  under  medical  care  will  the  above  mode 
of  treatment  be  answerable.  The  indications,  however,  for  immediate 
interference  are  usually  peremptory. 

The  hfemorrhage  is  rarely  sufficient  to  demand  immediate  attention ; 
cold  and  pressure  will  soon  keep  it  within  bounds.  But  if  retention  of 
urine  sets  in,  we  receive  a  positive  indication  for  interference  within  a 
very  few  hours  after  the  accident.  In  that  case  catheterization  must  at 
once  be  resorted  to.  If  it  be  successful,  it  is  tlie  custom  of  some  surgeons 
to  leave  the  instrument  in  situ,  and  thus  to  drain  the  bladder.  The  results 
of  this  method  of  getting  rid  of  the  urine  have  not  been  very  brilliant. 
Duplay  advocates  it  in  some  cases ;  but  Kaufmann  rejects  it,  and  reports 
a  mortality  of  thirteen  per  cent  in  those  cases  in  which  the  catheter  was 
retained ;  for  in  more  than  half  the  cases  in  which  this  plan  of  treatment 
was  inaugurated  it  had  to  be  abandoned  on  account  of  complications — 
abscesses  and  infiltration. 

Permanent  catheterization  is  probably  the  commonest  plan  of  treat- 
ment to-day.  It  provides  for  urinary  outflow  and  puts  the  urethra  at 
rest.     But  it  also  directly  cari'ies  the  infective  agent  to  the  wounded 
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tissue  ;  for,  as  we  have  seen,  it  is  practically  impossible  to  make  the  cathe- 
ter an  aseptic  instrument.  It  also  hinders  the  outflow  of  effete  material 
through  the  urethra,  thus  closing  up  the  only  avenue  for  its  escape.  But  the 
most  conclusive  arguments  against  its  use  are  the  results  obtained.  Urinary 
infiltration  and  septicaemia,  the  worst  complications  that  we  have  to  fear, 
are  not  hindered  by  it.  The  results  are  bad,  and  as  a  general  plan  of  treat- 
ment permanent  catheterization  is  to  be  absolutely  rejected.  Occasional 
catheterization  is  proper,  of  course,  and  is  to  be  used  in  all  cases  of  reten- 
tion in  which  it  is  practical ;  and  in  simple  contusion  of  the  urethra  with 
retention — cases  a  degree  severer  only  than  those  in  which  the  expectant 
treatment  is  allowable — catheterization  must  be  regularly  repeated  until 
the  blood  effusion  that  presses  upon  the  urethra  is  entirely  absorbed. 
Meanwhile  a  most  vigilant  watch  must  be  kept  upon  the  perineal  tumor 
and  on  the  temperature.  Inflammatory  disturbance  around  tlie  tumor 
and  increase  of  bodily  heat  being  indications  for  immediate  interference. 

Puncture  of  the  bladder  has  been  often  done  in  those  cases  in  which 
catheterization  proves  impossible^  and  with  a  perfectly  aseptic  needle  the 
operation  is  harmless,  and  may  well  be  employed  when,  from  any  cause, 
ordinary  catheterization  is  impossible.  But  it  is  only  a  temporary  meas- 
ure ;  though  it  may  be  repeated  a  number  of  times,  it  does  not  constitute 
a  treatment  for  the  lesion.  It  may  be  preferable  to  use  aspiration  of  the 
bladder  from  the  beginning,  instead  of  catheterization — it  is  possibly  less 
harmful ;  but  the  statistics  of  the  French  surgeons,  and  especially  those 
of  its  advocate,  Malliere,  do  not  show  that  it  is  less  liable  to  complications 
than  is  the  retained  catheter.  Lately  some  have  adopted  the  plan  of  per- 
mitting the  cannula  to  remain  in  sitic  in  the  punctured  bladder,  or  have 
replaced  it  with  a  permanent  soft  catheter.  But  the  mortality  under 
hypogastric  puncture  has  been  over  nineteen  per  cent,  perineal  abscesses 
have  been  frequent,  and  the  results  obtained  can  not  comjjare  with  those 
obtained  by  perineal  section. 

Perineal  section — or,  rather,  immediate  external  urethrotomy — fulfills 
all  the  indications  for  the  injury.  It  gives  an  external  and  convenient 
opening  for  the  torn  and  bruised  area  of  tissue,  allows  drainage  for  the 
effused  blood,  the  purulent  secretions  and  the  urine,  and  presents  an 
opportunity  to  treat  the  urethral  wound  directly.  The  objection,  that 
by  immediate  perineal  section  we  convert  a  subcutaneous  into  an  open 
wound,  is  a  fallacious  one.  These  traumata  are  not  subcutaneous,  although 
the  perineal  skin  may  be  unbroken ;  the  urethra  affords  an  open  door  for 
the  advent  of  disease.  As  a  matter  of  fact,  they  are  open  wounds  under 
good  conditions  for  infection,  and  bad  ones  for  antisepsis  and  drainage. 
The  sole  rational  treatment  consists  in  free  opening,  removal  of  necrotic 
tissue,  and  drainage ;  and  it  has  to  be  done,  finally,  in  a  large  number  of 
cases  in  which  other  methods  are  first  tried.     Of  course,  if  done  later,  it 
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is  difficult  to  recognize  the  urethra  in  the  midst  of  the  sodden,  inflamed 
tissues ;  it  is  comparatively  easy  if  done  early.  Thus  we  get  an  oppor- 
tunity to  do  what  is  necessary  for  the  ruptured  organ  itself. 

Statistics  fully  bear  out  the  correctness  of  these  hypothetical  consid- 
erations. We  have  seen  that  the  mortality  in  cases  treated  by  vesical 
puncture  was  19  per  cent,  and  in  those  treated  by  permanent  catheteriza- 
tion, 13'6  per  cent ;  in  those  in  which  the  early  perineal  incision  has  been 
done  it  has  been  only  8*75  per  cent.  Perineal  incision  is  not  to  be  re- 
served for  the  worst  cases ;  it  is  to  be  applied  to  all  save  those  of  the 
very  least  degree. 

The  operation  is  a  simple  one :  The  patient  is  laid  on  his  back  in  the 
lithotomy  position  ;  the  perinseum  is  shaved  and  thoroughly  cleansed. 
Local  ansesthesia  may  suffice  for  adults.  The  perinseum  is  incised  in  the 
median  line,  the  cut  beginning  about  two  inches  in  front  of  the  anus,  and 
reaching  nearly  to  its  margin.  First  the  skin,  and  then  the  superficial 
fascia,  are  incised.  If  the  injury  lias  affected  the  bulb  of  the  urethra,  the 
blood  effusion  will  be  reached  under  the  superficial  fascia ;  if  the  mem- 
branous portion  is  injured,  the  incision  must  be  deepened  posteriorly  and 
the  membrana  propria  perinei  freely  divided.  The  clots  are  now  turned 
out  and  the  cavity  thoroughly  washed ;  necrotic  fascia  is  to  be  cut  off ; 
open  vessels  are  to  be  tied ;  while  compression  will  stop  the  oozing,  and 
hot  sponges  or  the  thermo-cautery  end  any  haemorrhage  that  there  may 
be  from  cavernous  tissue. 

The  catheter  is  then  passed,  and  the  course  of  the  urethra  in  the 
wound  carefully  followed.  When  the  urethra  is  continuous,  it  is  easy  to 
detect  the  amount  and  nature  of  the  injury  it  has  sustained.  If  it  is 
severed,  the  torn  distal  end  must  be  smoothed  off  with  scissors  and  the 
proximal  end  searched  for.  This  is  almost  always  a  difficult  and  ap- 
parently in  some  cases  an  impossible  task.  The  free  proximal  end  of 
tlie  urethra  forms  a  movable  round  cord,  bleeding  freely.  If  the  patient 
can  be  induced  to  pass  a  few  drops  of  urine,  the  urethra  will  soon  be  ap- 
parent ;  if  the  patient  is  narcotized,  pressure  upon  the  bladder  will  cause 
a  few  drops  to  exude.  In  the  later  stages,  when  a  large  abscess  has 
formed  and  the  entire  necrotic  mass  is  of  a  dirty,  greenish  gray,  the  diffi- 
culties are  increased.  As  soon  as  the  proximal  urethra  is  found,  a  catheter 
is  passed  into  the  bladder  and  the  viscus  is  emptied. 

If  the  urethral  wound  is  a  partial  rupture,  we  can  expect  spontaneous 
healing  after  the  perineal  opening  has  been  made ;  the  continuity  of  the 
urethra  being  preserved,  there  will  be  no  special  difficulties  in  tlie  subse- 
quent catheterism  ;  but  if  the  rupture  has  been  complete,  the  two  stumps 
of  the  urethra  are  united  by  a  mass  of  cicatricial  tissue,  wliicli  forms  a 
stricture  of  the  most  intractable  and  resilient  character.  Konig  lias  re- 
cently got  good  results  by  the  total  excision  of  such  strictures,  followed  by 
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the  suturing  together  of  the  ends  of  the  tube.  Suture  is  to  be  recom- 
mended also,  when  feasible,  in  this  class  of  cases  of  complete  ruptured 
urethra  that  we  are  considering.  Even  partial  success  in  obtaining  union 
by  suture  will  give  us  much  better  results  than  we  could  otherwise  obtain. 
When  there  is  extensive  contusion  and  laceration  of  the  urethra  it  is,  of 
course,  impossible  to  suture  the  ends  unless  they  will  permit  of  some 
trimming. 

The  perineal  wound  is  to  be  washed,  powdered  over  with  iodoform, 
and  its  edges  anointed  with  boric-acid  ointment ;  it  is  then  stuffed  with 
Lister  gauze  retained  by  a  T-bandage.  The  patient  urinates  for  the 
first  few  days  through  the  perineal  wound,  then  through  the  urethra 
or  catheter.  The  parts  must  be  thoroughly  irrigated  with  boro-salicylic 
water,  and  a  new  bandage  applied  after  each  micturition.  Defecation 
must  be  prevented  as  much  as  possible  for  the  first  few  days  by  light 
feeding  and  opium.  On  the  eighth  day  a  catheter  or  sound  should  be 
introduced,  and  as  large  an  instrument  as  possible  passed  every  few  days 
thereafter.     The  perineal  wound  usually  takes  three  to  six  weeks  to  heal. 

If  the  rupture  is  a  complete  one  and  occurs  in  the  bulbous  urethra  or 
anterior  to  it,  the  same  operation  of  suturing  the  severed  ends  of  the 
urethra  may  be  advantageously  supplemented  by  perineal  urethrotomy 
reaching  the  bladder  for  urinary  drainage  through  the  membranous  ure- 
thra. Under  these  circumstances  an  aseptic  rubber  tube  can  be  left  in 
the  anterior  urethra  to  act  as  an  internal  splint  or  support  to  the  sutured 
wound.  The  opening  in  the  membranous  urethra  will  both  minimize  the 
danger  of  urinous  contamination  of  the  traumatic  urethral  lesion  and  sys- 
temic infection.  If  the  rupture  is  posterior  to  the  bulb,  and  so  extensive 
as  to  jeopardize  the  chances  of  successful  suturing  unless  the  urine  be  de- 
flected from  its  normal  channel,  suprapubic  cystotomy  for  direct  drain- 
age or  for  ureteral  catheterization  may  be  done.  The  guide  for  the 
cystotomy  in  this  case  is  the  tilted-up  point  of  a  sound  passed  after  the 
severed  proximal  end  of  the  urethra  has  been  found  by  perineal  incision. 

Cases  which  are  still  further  advanced,  in  which  septic  infection  has 
occurred,  are  to  be  similarly  treated  by  incision  and  disinfection.  Per- 
manent irrigation,  or  particularly  the  permanent  bath,  is  to  be  recom- 
mended in  these  cases.  The  other  complications,  urinary  infiltration  and 
cystitis,  are  considered  at  length  elsewhere. 


126  DISEASES  AND  INJURIES  OP  THE  URETHRA. 


VI.    WOUNDS   AND   LACERATIONS   OF  THE   URETHRA 
INFLICTED   FROM   WITHIN. 

The  urethral  canal  may  be  injured  by  foreign  bodies  introduced  into 
the  canal  by  the  patient  himself ;  by  the  use  of  faulty  urethral  instru- 
ments ;  by  excessive  urethrotomy,  resulting  in  cicatricial  curvature ;  and 
by  urethral  calculi,  to  be  considered  elsewhere. 

1.  Injuries  caused  by  the  Introduction  of  Foreign  Bodies. 
— Xeedles  and  pins,  and  less  commonly  hairpins,  are  among  the  most 
frequent  foreign  bodies  thus  met  with.  Pipe  stems,  slate  pencils,  metal 
chains,  a  child's  tooth,  chewing-gum,  and  shoe  strings  are  some  of  the 
other  objects  too  numerous  to  mention.  The  satisfaction  of  erotic  im- 
pulses is  the  usual  cause  of  their  introduction.  They  are  most  often 
found  at  the  period  when  sexual  feelings  are  awakening,  at  the  thirteenth 
to  the  fifteenth  year,  and  next  most  often  in  elderly  individuals,  who  seek 
by  these  means  to  arouse  their  lost  desires. 

Objects  thus  introduced  purposely  or  accidentally  show  a  marked 
tendency  to  work  their  way  into  the  deeper  portions  of  the  urethra  and 
to  reach  the  bladder,  where  they  frequently  form  the  nucleus  of  stone. 
Opinions  have  varied  as  to  the  cause  of  this  phenomenon.  Motions  of 
the  organ  in  various  directions  tend  to  the  backward  displacement  of 
an  elongated  object  in  the  penile  urethra.  In  the  membranous  and  bul- 
bar urethra  muscular  forces  come  into  play.  The  power  of  these  forces 
is  quite  considerable. 

Elongated  foreign  bodies,  if  thin,  are  not  displaced  by  the  stream  of 
urine.  Larger  bodies  may  occasionally  be  expelled  by  micturition,  or 
they  may  completely  close  the  urethral  canal. 

Symptoms. — These  depend  upon  the  diminution  or  closure  of  the 
urethral  canal,  and  the  irritation  of  the  urethral  walls  caused  by  the  for- 
eign body.  Burning  and  pricking  pains  in  the  canal,  often  radiating  to 
tSie  bladder  and  glans,  and  intensified  by  urination  or  attempts  at  it,  are 
the  consequences  of  the  mechanical  irritation.  Urination  is  difiicult  or 
impossible,  in  accordance  with  an  obstruction  that  is  partial  or  com- 
plete. 

As  a  rule,  foreign  bodies  in  the  urethra  cause  such  discomfort  that 
they  are  speedily  extracted.  If,  however,  they  remain  for  any  length  of 
time  in  situ,  they  undergo  changes  similar  to  those  undergone  by  foreign 
bodies  in  the  bladder — they  become  incrusted  with  lime  salts.  This  leads 
to  a  gradual  change  of  shape  and  increase  of  size  ;  the  urethra  is  finally 
perforated  by  pressure,  and  the  foreign  body  lies  in  a  kind  of  pocket  com- 
municating with  its  cavity.  Cases  have  been  seen  in  which  sloughing 
has  occurred,  and  the  foreign  body  has  been  thus  expelled. 
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Diagnosis. — The  history,  the  location  of  the  foreign  body,  its  size 
and  hardness,  are  the  factors  that  render  the  diagnosis  easy  or  difficult. 
In  the  penile  urethra  external  palpation  is  usually  efficacious,  especially 
if  the  foreign  body  is  hard.  In  the  membranous  and  prostatic  urethras 
rectal  palpation  will  often  help  us,  even  the  projection  of  a  lengthy  for- 
eign body  into  the  bladder  itself  being  perceptible  by  this  means.  Sounds 
and  catheters  are  to  be  employed  as  little  as  possible  for  diagnostic  pur- 
poses, since,  no  matter  how  carefully  employed,  they  always  tend  to  push 
the  foreign  body  still  farther  from  the  meatus.  ISTow  that  visual  examina- 
tion of  the  urethra  has  been  perfected,  the  detection  of  any  foreign  body 
is  easy.  The  introduction  of  a  Ivlotz  tube  or  Brown's  speculum  will  at 
once  reveal  the  nature  and  position  of  the  object. 

Prognosis  is  good.  The  foreign  bodies  can  almost  always  be  readily 
extracted,  nor  have  any  untoward  after-results  been  observed.  But  a 
single  fatal  case  is  on  record  (Henry).  The  patient  was  seventy-eight 
years  old.  The  foreign  body  was  extracted,  but  a  false  passage  was  made, 
and  the  patient  died  of  septic  infection.  Foreign  bodies  have  remained 
in  the  urethra  for  months  and  even  years,  and  in  very  old  persons,  yet 
they  have  always  been  successfully  extracted  when  surgical  aid  was  in- 
voked. 

Treatment. — The  nearer  the  meatus  the  object  lies,  and  the  less  pro- 
jecting angles  and  irregularity  of  form  it  has,  the  easier  will  be  its  ex- 
traction. 

Many  of  them  can  be  removed  by  any  of  the  urethral  forceps,  of 
which  that  of  Mathieu  is  the  best.  The  articulated  curette  of  D'Eti- 
olles  is  effective. 

ISTeedles,  etc.,  can  usually  be  readily  removed  by  the  forceps,  A  needle, 
and  even  a  pin,  can  be  forced  through  the  urethral  wall  until  its  shaft 
can  be  seized  externally.  It  is  now  under  control,  and  its  head  can 
be  readily  grasped  by  the  urethral  forceps,  and  the  pin  withdrawn 
through  the  meatus.  The  large,  straight,  open-end  lithotrity  tube  has 
repeatedly  been  used  with  success  in  the  removal  of  foreign  bodies  from 
the  urethra,  the  finger  being  passed  into  the  rectum  for  occlusion  of  the 
membranous  urethra ;  the  urethra  is  now  slightly  distended  with  water 
through  the  tube,  when  quick  aspiration  with  the  bulb  will  suck  up  the 
object  sought. 

Larger  foreign  bodies,  or  those  whose  shape  or  fixation  render  the 
above  method  of  extraction  inapplicable,  must  be  removed  by  urethral 
incision.  The  operation  is  the  same  as  for  urethral  calculi,  and  will  be 
described  under  that  heading. 

The  employment  of  any  of  the  previously  mentioned  grasping  in- 
struments Avill  be  greatly  facilitated  by  first  introducing  the  urethral 
speculum,  which  by  a  full  dilatation  of  its  tips  will  spread  the  mucous 
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membrane  away  from  the  object,  should  it  be  large,  and  permit  a  better 
insertion  of  the  forceps  blades  between  the  urethral  walls  and  the  object. 
It  is  to  be  presumed  that  the  speculum,  with  its  independent  base  and 
tip  control,  would  alone  be  adequate  for  the  extraction  of  many  for- 
eign bodies ;  by  it  the  canal  can  be  spread  to  its  fullest  extent.  "When 
this  is  seen  to  be  sufficient  and  well  adjusted  to  the  foreign  body,  simul- 
taneous pressure  on  the  object,  through  the  external  covering  of  the  ure- 
thra and  the  speculum,  would  force  the  object  into  the  instrument's  wire 
arms,  when,  by  relaxing  the  spread  of  its  tips,  it  would  act  as  a  forceps  for 
withdrawal  of  the  object. 

2.  Injuries  caused  by  Faulty  Urethral  Instruments  are  essen- 
tially either  contused  or  incised  wounds  inflicted  from  within.  They  do 
not  materially  differ  from  similar  injuries  coming  from  without,  save  that 
injuries  to  the  external  soft  parts  are  absent. 

Longitudinal  incised  wounds  universally  heal  promptly.  Even  when 
unsutured,  and  untreated,  this  is  the  rule. 

Transverse  incised  Avounds  may  also  heal  spontaneously,  but  they 
rarely  do  so  vdthout  causing   a  ring-formed  stricture  of  the  urethra. 

Contused  wounds  caused  by  instruments  do  not  differ  in  their  course 
from  ordinary  contused  wounds  as  treated  above. 

The  treatment  in  the  most  serious  of  these  cases  consists  of  the  intro- 
duction of  a  retained  catheter. 

3.  Injuries  caused  by  Excessive  Urethrotomy,  resulting  in 
Cicatricial  Curvature. — Curvature  of  the  penis  has  occurred  in  a 
considerable  number  of  cases.  When  more  than  one  stricture  is  divided, 
and  the  incision  is  made  deep  enough  to  show  hsemorrhagic  extravasation 
into  the  scrotal  and  penile  connective  tissue,  this  serious  complication  of 
curvature  is  to  be  apprehended,  Otis  mentions  three  such  cases,  but  says 
they  caused  no  trouble,  being  apparent  only  during  erection,  and  passing 
away  in  all  cases  in  from  two  months  to  a  year.  I  have  seen  several  cases 
which,  after  reaching  a  certain  stage  of  improvement,  promised  to  remain 
during  life. 

These  curvatures  are  due  to  a  cavernitis  of  chronic  course,  with  con- 
siderable exudation  into  the  meshes  of  the  cavernous  tissue.  If  this 
exudation  is  unilateral,  the  organ  in  erection  will  be  bent  toward  the 
affected  side.     Tliis  may  be  so  excessive  as  to  render  coitus  impossible. 

Much  can  be  done  by  treatment  for  these  subjects  of  chronic  cavernitis. 
Moist  warmth  is  efficacious,  as  is  also  the  envelopment  of  the  penis  in 
rubber  tissue,  which  has  the  effect  of  a  continuous  bath.  Massage,  with 
inunctions  of  iodide  of  potash,  mercury,  and  iodoform  ointment,  will  help 
resorption.  Dittel  claims  by  these  means  to  have  always  improved  and 
frequently  cured  such  cases. 
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VII.   URETHRAL   FISTUL>E. 

A  urethral  fistula  is  an  abnormal  opening  in  the  urethra  through 
which  the  urine  escapes  partially  or  wholly  during  micturition.  Occa- 
sionally they  are  congenital,  being  developed  during  intra-uterine  life,  and 
follow  a  mechanism  exactly  similar  to  those  that  occur  later. 

Urethral  fistulse  may  open  externally  either  into  the  rectum  or  on  to 
the  skin.  This  dermal  opening  may  be  either  on  the  penis  or  in  the  peri- 
nseum.     We  may  therefore  divide  urethral  fistulse  into  three  classes : 

1.  Urethro-rectal  fistulge. 

2.  Urethro-perineal  (scrotal)  fistulas. 

3.  Urethro-penile  fistulas. 

1.  Urethro-rectal  Fistulse  are  much  the  least  frequent  form  of  the 
malady.  The  urethral  orifice  is  most  frequently  seated  in  the  prostatic 
urethra,  less  frequently  in  the  membranous  portion  of  the  canal.  It  is 
usually  single  and  narrow,  and  is  always  situated  at  a  higher  level  than  is 
the  rectal  opening ;  hence,  while  urine  fiows  freely  into  the  rectum, 
fecal  matter  does  not  usually  ascend  to  the  urethra.  The  fistulous  tract 
is  narrow  and  tortuous  ;  its  walls  are  indurated  and  calloused.  The  rectal 
opening  can  usually  be  seen  through  the  speculum  as  a  small  opening  in 
the  midst  of  a  reddish  rosette  of  the  mucous  membrane.  Occasionally 
the  rectal  opening  is  large,  and  there  is  a  true  defect  of  the  recto-urethral 
septum. 

Etiology. — Lithotomy  operations,  the  lateral  and  median,  have 
sometimes  opened  both  the  rectum  and  the  urethra ;  incisions  through 
the  prostate,  if  made  too  extensively,  have  been  the  cause.  Urethral 
foreign  bodies  have  perforated  the  urethro-rectal  wall  and  left  a  fistula ; 
rectal  foreign  bodies  have  done  the  same.  Prostatic  abscesses  and  pros- 
tatic calculi,  causing  ulceration,  have  also  occasioned  it.  Cancerous  and 
tubercular  degeneration  of  prostate  or  rectum  has  not  rarely  been  an  efii- 
cient  agent.  The  extreme  rarity  of  deep  membranous  traumatic  stricture 
renders  stricture  an  unusual  cause  of  urethro-rectal  fistula ;  but  a  coexist- 
ing stricture  in  any  part  of  the  canal  M'ill,  after  the  establishment  of 
fistula  by  some  other  means,  become  an  important  factor  in  augmenting 
the  trouble,  and  an  obstacle,  while  it  exists,  to  any  of  the  methods  of  cure. 

Symptoms. — The  chief  of  these  is  the  intermittent  passage  of  urine 
from  the  external  orifice  of  the  fistula.  This  only  occurs  during  micturi- 
tion, and  the  point  is  an  important  one  to  distinguish  the  condition  from 
vesical  or  uretal  fistula.  The  amount  of  urine  that  passes  through  the 
abnormal  opening  varies  much.  If  the  urethra  is  fi*ee  and  the  fistula 
small,  it  may  only  be  a  few  drops  ;  if  the  urethra  is  much  occluded,  most 
of  the  urine  may  be  passed  per  rectum.     The  urine  flows  from  the  fistula 
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during  micturition,  but  it  may  in  exceptional  cases  be  accumulated  and 
retained  for  a  time  in  the  rectum.  Flatus  not  uncommonly  escapes  by 
the  meatus,  and  sometimes,  though  rarely  and  with  much  pain,  solid  fecal 
matters  pass  out  per  urethram.  Semen  has  been  known  to  pass  into  the 
rectum  in  a  marked  case  of  the  kind. 

Examination  per  rectum  will  frequently  reveal  the  posterior  opening 
to  the  touch  alone.  With  a  bivalve  or  Sims  rectal  speculum  and  a  probe 
it  can  always  be  found,  and  is  usually  surrounded  by  hard,  callous  folds. 
A  metalhc  sound  having  been  introduced  into  the  urethra,  a  probe  is 
passed  into  the  fistulous  opening  as  found  per  rectum,  and  the  internal 
orifice  of  the  fistula  is  decided  by  their  meeting.  In  place  of  the  sound 
the  endoscopic  tube  or  urethral  speculum  offers  great  advantages  when  the 
urethra  will  admit  them. 

Diagnosis  follows  from  the  above.  A  vesical  fistula  is  distinguished 
from  a  urethral  fistula  by  the  fact  that  in  the  former  case  the  urine  escapes 
continuously  from  the  abnormal  orifice,  and  not  alone  during  micturition. 


Fig.  28.— The  author's  long  curved  urethral  dig:it.     A,  movable  probe-tip  for  upper  segment  of  pos- 
terior urethra ;  £,  movable  probe-tip  for  under  segment  of  posterior  urethra. 

Injecting  colored  liquids  through  a  catheter  into  the  bladder  will  also 
help  to  a  decision.  The  curved  urethral  digit  (Fig.  28)  will  be  of  service 
in  detecting  the  locality  of  the  urethral  opening.  When  permissible, 
visual  examination  of  the  urethra  is  valuable. 

Prognosis. — This  depends  largely  upon  the  cause.  Those  due  to 
tuberculous  and  cancerous  processes  or  extensive  suppuration  and  other 
grave  conditions  are  usually  incurable.  Traumatic  fistulse  are  of  better 
prognosis,  and  have  been  known  to  close  spontaneously  in  a  few  cases, 

Urethro-rectal  fistulse  are  grave  also  in  regard  to  the  conditions  that 
they  cause.  The  irritation  of  the  rectal  and  vesical  mucous  membrane 
leads  to  inflammatory  conditions  of  a  chronic  nature  in  both  organs.  The 
patient's  general  health  may  be  gravely  involved. 

Treatment. — If  there  be  a  stricture  of  the  urethra,  it  must  be  re- 
moved by  the  usual  means  as  an  essential  preliminary  to  all  treatment  of 
the  urethro-rectal  fistula  itself.  Our  next  object  is  to  protect  the  fistu- 
lous canal  from  the  irritation  of  urine,  faeces,  etc.  Regular  catheteriza- 
tion will  dispose  of  the  urine,  but  it  is  less  easy  to  control  the  fasces  and 
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gas.  Duplay  advises  tlie  use  of  an  oesophageal  tube,  or  of  a  silver  cannula 
provided  with  an  apron,  to  close  the  fistulous  tract  during  the  intervals  of 
defecation. 

As  regards  the  fistulous  ti'act  itself,  an  attempt  may  be  made  to  close 
it  by  caustics  applied  to  its  rectal  opening — chemical  caustics,  or  the 
electro-  or  thermo-cautery.  Only  very  narrow  fistulas  are  suitable  for 
such  treatment,  and  only  in  rare  cases  does  it  succeed. 

Another  and  better  recourse  is  the  operative  procedure,  which,  how- 
ever, affords  but  a  fair  prognosis.  The  difficulties  inherent  to  the  opera- 
tion are  very  great,  and  the  necessary  contact  of  the  wounded  surfaces 
with  urine,  faeces,  and  gas  render  healing  slow  and  imperfect. 

A  modified  Sir  Astley  Cooper's  operation  is  the  simplest  and  probably 
the  best.  A  grooved  sound  having  been  passed  to  the  bladder,  a  median 
perineal  incision  is  made  through  the  membranous  urethra.  The  point 
of  the  probe,  which  has  been  previously  passed  from  the  rectal  opening 
through  the  fistula  to  the  urethra,  is  now  felt  for.  The  urethral  orifice 
of  the  fistula  thus  found  is  freely  cut  down,  so  as  to  be  continuous  with 
the  existing  perineal  incision.  If  old  and  much  calloused,  this  portion  of 
the  fistula  should  be  curetted.  Now  an  incision  continuous  with  that  in 
the  perinseum  is  made,  so  as  to  bisect  the  remaining  fistulous  tract  at  some 
point  in  the  recto-vesical  septum,  the  presence  of  the  probe  still  acting  as 
the  objective  point.  Additional  curetting  in  both  directions  is  to  be  done 
when  the  probe  is  reached.  The  bottom  of  this  wound  is  firmly  packed 
with  iodoform  gauze,  also  leading  some  of  the  same  gauze  into  the  groove 
caused  by  slitting  the  urethral  orifice  of  the  fistula,  A  full-sized  drainage- 
tube,  or  short,  soft  catheter,  is  led  through  the  perineal  wound  into  the 
bladder  and  there  retained. 

To  secure  cleanliness  and  favor  repair  of  the  fistula,  frequent  dressings 
will  at  first  be  requisite. 

If  this  operation  should  fail  in  curing  wholly,  it  will  probably  succeed 
in  effecting  a  closure  of  either  the  urethral  or  the  rectal  half  of  the  fistula. 
If  the  latter  should  remain,  it  can,  as  a  secondary  step,  be  cured  by  the 
ordinary  cutting  operation  for  complete  anal  or  rectal  fistula. 

The  success  of  this  operation  may  be  enhanced  by  the  use  of  a  fine 
platinum  probe  in  place  of  the  silver  one,  making  use  of  it  when  reached 
by  dissection  in  the  mid-perineal  region  for  an  electric-cautery  arc,  by 
seizing  it  here  with  an  insulated  clamp  electrode,  then  making  a  similar 
connection  by  the  opposite  pole  with  the  platinum  probe  as  it  protrudes 
in  the  urethra.  Having  cauterized  this  half  of  the  fistulous  tract,  the 
urethral  electrode  is  conveyed  to  the  rectum,  for  seizure  of  the  platinum 
wire  as  it  there  protrudes,  thus  completing  the  cauterization. 

In  very  exceptional  cases  this  same  operation  of  Cooper's  may  be 
made  more  promising  by  a  simultaneous  suprapubic  cystotomy,  to  permit 
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of  two  or  three  days'  permanent  catheterization  of  the  ureters,  leading  the 
distal  ends  of  the  catheters  out  through  either  the  suprapubic  or  perineal 
wound — preferably  the  latter.  It  is  probable  that  catheterization  of  the 
ureters  will  shortly  become  a  feasible  procedure  to  effect  through  the 
perineal  wound  alone.  Advanced  cancerous  or  tubercular  disease  of  the 
rectum  or  prostate,  of  course,  counterindicate  all  operative  procedure. 

2.  Urethro-perineal  Fistulae. — These  are  the  commonest  of  the  ure- 
thral listulfe.  Often  they  are  multiple,  as  when  they  arise  from  extensive 
urinary  infiltration.  Or  a  fistula  single  at  first  may  give  rise  to  others ;  a 
small  quantity  of  urine  remains  behind  in  the  tortuous  tract,  inflamma- 
tion arises,  small  abscesses  form,  and  secondary  sinuses  appear. 

The  urethral  orifice  of  these  tistulee  may  be  large  and  funnel-shaped 
or  narrow  and  slit-like.  It  is  usually  single,  though  it  may  be  double  or 
even  multiple.  On  the  cutaneous  surface,  on  the  other  hand,  there  are 
usually  a  number  of  orifices  scattered  over  scrotum,  perinteum,  and  the 
root  of  the  penis.  Instances  occur  in  which  the  pus  travels  far,  and  oj^en- 
ings  of  sinuses  are  found  in  the  groin,  the  thigh,  just  above  the  knee,  the 
buttocks,  and  the  lumbar  and  the  hypogastric  regions.  The  sinus  itself 
varies  much  in  length,  but  is  almost  always  irregular,  with  pus  and  urine 
pockets  and  blind  cul-de-sacs  at  various  places.  Its  walls  are  usually  lined 
with  a  smooth,  red,  and  shining  membrane. 

Profound  alterations  of  the  soft  parts  occur  sooner  or  later  in  all  these 
cases ;  and  even  when  the  normal  caliber  of  the  urethra  has  been  restored, 
and  the  urine  follows  its  natural  channel,  the  fistula  may  persist,  and  cause 
continually  further  trouble.  Thus,  there  is  always  marked  induration 
along  these  tracts  if  they  have  existed  for  any  time,  palpable  as  a  thick, 
fibrous  cord,  or  even  as  distinct  nodular  masses.  Calculi  are  not  infre- 
quently found  in  them,  originating  perhaps  from  the  bladder  or  prostate, 
but  caught  in  the  fistulae,  and  increasing  there  by  the  continuous  deposi- 
tion of  urinary  salts.  In  some  cases  these  salts  incrust  the  walls  them- 
selves. 

Etiology. — Large  abscesses,  extensive  urinary  infiltrations — such  as 
follow  ruptures  of  the  urethra  and  perineal  contusions — are  the  common 
cause  of  these  fistulae ;  while  lithotomy,  external  urethrotomy,  and  clean- 
cut  wounds  are  rarely  followed  by  them.  Glandular  and  peri-urethral 
abscesses,  such  as  occur  in  simple  or  virulent  urethritis,  and  in  which  the 
abscess  empties  both  externally  and  into  the  urethra,  may  originate  them. 

But  the  commonest  of  all  causes  is  the  presence  of  a  traumatic  or 
inflammatory  stricture,  which  may  readily  engender  an  abscess,  a  urinary 
pouch,  infiltration  of  urine,  and  even  immediate  rupture  of  the  urethra. 
Urinary  fistulae  are  the  necessary  sequelae  of  such  accidents. 

Symptoms. — ^lore  or  less  urine  flows  througli  the  abnormal  open- 
ings during  micturition ;  sometimes  almost  all  of  it  does  so.     A  muco- 
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purulent  fluid  exudes  from  the  urethra  in  the  intervals  of  micturition,  its 
quantity  depending  on  the  extent  and  number  of  the  tracts,  the  divertic- 
ulae,  etc.  The  spermatic  fluid  usually  escapes  partly  by  the  normal  and 
partly  by  the  abnormal  opening.  The  appearance  of  the  external  orifices 
has  already  been  described.  The  hard,  fibrous  cord  surrounding  the  fistula 
is  sometimes  very  apparent,  especially  in  those  running  through  the  loose 
scrotal  tissues. 

Diagnosis. — Occasionally  so  little  urine  escapes  through  the  abnormal 
openings,  and  that  so  mixed  with  muco-pus,  that  it  is  diflicult  to  decide  if 
the  exuding  liquid  is  urine  at  all.  If  the  urinous  odor  does  not  decide  it, 
we  can  compress  the  penis  at  the  moment  of  micturition,  so  as  to  force 
the  urine  through  the  fistulous  tracts. 

Combined  catheterization  of  urethra  and  probing  of  the  fistula  may 
be  necessary  to  complete  the  diagnosis.  If  the  sinus  is  not  too  tortuous, 
we  can  thus  gain  fairly  exact  ideas  of  its  direction,  length,  and  dimen- 
sions. Colored  liquids  may  be  injected  into  the  tracts  or  urethra  in  cases 
of  doubt.  The  straight  urethral  digit  (Fig.  21)  and  endoscopy  are  aids  in 
the  diagnosis. 

Prognosis. — This  depends  much  on  the  location  and  the  nature  of 
the  fistula,  and  its  cause.  The  original  disease,  usually  a  stricture,  must 
be  taken  into  account.  The  formation  of  new  abscesses  in  the  penis  and 
sorotum,  the  appearance  of  urinary  infiltration,  and  of  erythema  of  the 
skin,  also  influence  it.     In  general  the  prognosis  is  doubtful. 

Treatment. — Futile  attempts  to  cure  these  fistulsje  are  usually  made, 
when  they  are  first  treated,  with  various  injections  of  silver,  iodine,  and 
hydrogen  peroxide,  as  well  as  the  thermo  and  electric  cautery,  scarifica- 
tions with  barbed  probes,  etc.  Ineffective  as  these  are  as  initial  resources, 
they  all  become  valuable  aids  when  used  as  auxiliaries  to  the  prime 
requirement — namely,  restoration  of  the  urethra  to  its  normal  caliber. 
Some  operators  are  satisfied  to  attempt  this  by  internal  urethrotomy  and 
the  retained  catheter.  In  the  exceptionally  simple  cases  this  may  sufiice, 
but  even  here  it  is  preferable,  and  in  the  severer  cases  it  is  necessary, 
to  supplement  internal  by  external  urethrotomy,  thereby  gaining  free 
vesical  evacuation  without  contamination  of  the  fistulous  tracts,  and 
with  greatly  reduced  danger  of  systemic  infection  following  the  internal 
urethrotomy. 

3.  XJrethro-penile  Fistulse.— These  are  not  as  common  as  some  of 
the  other  varieties.  The  fistulous  tract  is  always  straight  and  short,  being 
rarely  more  than  half  an  inch  long.  Sometimes  it  is  so  short  that  the 
urethral  and  integumental  openings  seem  blended  into  one,  the  tissues 
being  much  thinned.  They  are  almost  always  single,  and  have  no  diver- 
ticulae.  The  internal  orifice  is  frequently  funnel-shaped ;  the  external 
orifice  is  lined  with  a  thin,  smooth  membrane.     When  the  fistula  is  at 
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the  level  of  the  glans,  and  especially  at  that  of  the  fossa  navicnlaris, 
there  have  been  seen  a  number  of  minute  orifices  instead  of  a  single 
larger  one.  Indurations  and  callosities  are  not  frequently  met  with. 
The  size  of  these  fistulas  is  very  variable ;  from  those  that  will  hardly 
admit  a  bristle  to  those  measuring  a  half  or  three  quarters  of  an  inch  in 
diameter. 

Etiology  is  much  the  same  as  in  the  foregoing  varieties.  Both 
internal  and  external  traumatisms  are  frequent  causes — simple  and  con- 
tused wounds.  Infibulation,  and  the  habit  some  ignorant  women  have  of 
attempting  to  prevent  their  infants  wetting  the  bed  by  tying  up  the  penis, 
cause  some  cases.  Strictures  may  cause  penile  as  well  as  deeper  fistulse. 
Peri-urethral  abscesses  are  common  causes,  and  a  number  have  been 
effected  by  phagedenic  chancres  and  chancroids. 

Symptoms. — There  are  disturbances  in  micturition  and  ejaculation, 
both  urine  and  spermatic  fiuid  flowing  wholly  or  in  part  by  of  the  ab- 
normal opening.  If  the  fistula  is  so  small  that  there  is  doubt  as  to  its  ex- 
istence, compression  of  the  glans  at  the  moment  of  micturition  will  reveal 
the  escape  of  the  smallest  amount  of  urine. 

Diagnosis  may  be  completed  by  conjoined  urethral  and  external 
probing. 

Prognosis  is  good.  While  these  urethro-penile  fistulse  are  less  dan- 
gerous than  the  deeper  forms — in  that  there  is  much  less  liability  to 
complications  on  the  part  of  kidney  and  bladder — they  are  frequently  ob- 
stinate. Some  of  the  smallest  resist  all  those  means  of  treatment  so  long 
as  only  the  trivial  operations  of  stimulation  and  catheterization  are  re- 
sorted to. 

Treatment. — As  in  the  other  forms  of  urethral  fistulee,  if  stricture 
be  the  cause  or  only  a  coexisting  complication,  the  urethra  must  first  be 
restored  to  its  normal  caliber  ;  then,  if  the  fistulous  tract  be  a  small 
one,  its  cauterization  by  the  electric  loop,  as  described  in  considering 
the  treatment  of  urethro-rectal  fistula,  will  be  most  valuable.  Uniform 
evacuation  of  the  bladder  at  stated  intervals  must  then  be  practiced  for 
at  least  four  days.  If  the  fistula  be  large  and  short,  after  severing 
its  infiltrated  urethral  margins  and  cutting  any  existing  stricture  on 
the  urethral  roof,  the  wire  speculum  should  be  introduced  and  opened  so 
as  to  well  expose  the  fistula.  Then  its  edges  can  be  freshened,  either  from 
the  cutaneous  or  mucous  side,  or  both,  and  if  not  resulting  in  too  great  an 
encroachment  upon  the  urethral  caliber,  the  freshened  edges  of  the  fistula 
may  now  be  brought  together  by  a  separate  linear  row  of  sutures  for 
both  mucous  and  cutaneous  surfaces — the  presence  of  the  wire  speculum 
rendering  it  possible  to  work  by  sight  within  as  well  as  without  the 
urethra.  In  such  a  case  regular  catheterization  may  suttice,  but  a  peri- 
neal urethrotomy  will  render  success  much  more  certain. 
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"When  the  fistulous  opening  is  too  large  to  permit  of  closing  by  the 
operation  of  urethrorraphy  as  just  described,  some  one  of  the  various  plas- 
tic operations  must  be  resorted  to. 

4,  Urethroplasty. — The  chief  forms  of  this  operation  are  three  : 

1.  By  cutting  and  displacing  the  neighboring  portions  of  skin. 

2.  Formation  of  a  bridge  of  skin,  by  loosening  of  the  subcutaneous 
connective  tissue, 

3.  Foi'mation  of  a  skin  flap  from  the  nearest  general  integument,  and 
transplanting  it  by  two  stages.  The  foreskin,  scrotum,  or  loins  may  be  used. 

The  best  and  most  practical  operations  are  as  follows  : 

If  the  fistula  is  near  the  scrotum,  the  skin  of  that  organ  had  better  be 
used.  A  thick  metallic  catheter  or  the  urethral  speculum  is  passed,  to  fix 
and  to  make  tense  the  urethral  walls  and  the  edges  of  the  fistula.  The 
calloused  edges  of  this  latter  are  now  so  cut  away  that  a  quadrilateral 
opening  remains  (Figs,  in  Dittel,  Deutsche  Chir.,  49,  p.  241  et  seq.).  The 
scrotal  skin  is  now  divided  parallel  to  the  posterior  edge  of  the  defect, 
and  one  to  one  and  a  half  inch  behind  it.  The  bridore  of  skin  loosened 
from  the  subcutaneous  tissue,  and  its  anterior  borders  united  to  the  ante- 
rior borders  of  the  defect.  When  union  has  taken  place,  the  posterior 
margins  of  bridge  and  defect  are  freshened  and  united. 

In  the  flap-transplantation  operation  the  fistula  is  given  the  form  of 
an  elongated  oval  by  freshening  its  edges.  A  flap  of  slightly  larger  dimen- 
sions is  made  of  scrotal  skin  (Dittel,  loo.  cit.,  p.  241).  This  is  twisted  or 
turned,  as  in  the  rhinoplastic  operations,  and  united  to  the  defect.  After 
that  has  united,  the  base  is  adjusted  and  the  posterior  fistula  is  closed. 

If  the  fistula  is  near  the  middle  of  the  penis,  a  metal  catheter  or  ure- 
thral speculum  is  introduced,  and  the  edges  of  the  defect  are  freshened. 
A  bridge  is  then  made,  as  described  above,  the  skin  being  taken  from 
where  it  is  most  available.  The  sutures  can  be  removed  in  forty-eight 
hours.  Periodic  and  careful  catheterism  or  pei-ineal  urethrotomy  is  ne- 
cessary. 

In  the  operation  by  lateral  sliding  flaps,  the  edges  of  the  fistula  are 
freshened  into  an  elongated  oval ;  then  a  suitable  flap  is  made  parallel 
to  the  side  of  the  fistula ;  only  three  sides  are  cut,  and  the  attached  flap 
is  dissected  up  from  its  base ;  then  a  narrower  flap  of  the  same  length 
is  entirely  removed  at  the  opposite  side  of  the  flstula,  and  the  w^ounded 
surfaces  adjusted  by  suture. 

In  the  operation  by  longitudinal  sliding  flaps  the  defect  is  given  the 
form  of  a  transverse  oval.  A  transverse  bridge  is  made  in  the  skin 
nearest  the  fistula ;  on  the  other  side  of  the  defect  a  smaller  denudation 
is  made ;  then  the  denuded  portions  are  sutured,  and  when  union  is 
assured  the  posterior  flap- wall  and  the  posterior  edge  of  the  fistula  are  to 
be  united  in  a  similar  fashion. 


EXPLANATION  OF  FIGURES  ON   PLATE   I. 

Fig-s.  1,  2,  3,  micro-organisms  of  the  normal  urethra.  Fig.  1,  a  and  6, 
bacilli  resembling  tubercle  bacilli.  Fig.  2,  hyaline  epithelial  cell  containing 
streptococcus.  Fig.  3,  epithelial  cell  containing  pseudo-gonococcus.  Fig.  4, 
pure  culture  of  the  latter  on  Agar.  Fig.  5,  gonococci  from  gonorrhoeal  pus  : 
.1  :  1000  diameters. 
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Nomidl  micro  organisms  andgonococci  of  male  urethra. 


ETIOLOGY  OF  UEETHEITIS. 

By  S.  LUSTGARTEN,  M.  D. 

"Whek  we  speak  of  urethritis,  it  is  understood  that  a  number  of 
etiological  factors  may  enter  into  its  production.  From  a  practical  point, 
however,  the  gonorrhoeal  form  is  that  which  demands  the  closest  con- 
sideration. In  the  present  incomplete  state  of  our  knowledge  we  deem 
it  best  to  divide  the  subject  into  the  two  chief  classes — infectious  and 
noninfectious  urethritis. 

A.   INFECTIOUS  URETHRITIS. 

Gonorrhoea. — "Without  attempting  to  give  a  complete  review  of  the 
history  or  even  literature  of  the  question,  we  have  to  remember  that 
especially  through  Kicord's  authority  the  fact  has  been  established  that 
gonorrhoea  is  a  disease  entirely  distinct  from  syphilis — the  "  identists'  " 
theory,  which  had  so  long  held  sway  in  consequence  of  Hunter's  mis- 
interpreted experiment  upon  himself,  having  been  abandoned.  Ricord's 
teachings  brought  about  a  controversy  as  to  whether  gonorrhoea  is  sim- 
ply a  catarrhal  process  or  a  specific  disease  possessing  contagious  prop- 
erties. The  adherents  of  the  catarrhal  view,  the  so-called  "  avirulists," 
claimed  that  only  through  its  irritative  action,  and  not  through  its  con- 
tagious qualities,  gonorrhoeal  pus  reproduces  the  disease  when  brought 
into  contact  with  healthy  mucous  membranes.  In  support  of  this  belief, 
instances  of  gonorrhoea  were  cited  which  had  developed  in  the  male 
through  contact  with  leucorrhceal  and  menstrual  discharges,  as  well  as 
after  a  variety  of  mechanical  and  irritative  causes.  This  school  found 
many  followers  in  this  country,  which  had  given  birth  to  its  famous 
founder. 

Kicord's  opponents,  on  the  other  hand,  maintained  that  a  secretion  of 
a  mucous  membrane  which  does  not  contain  the  contagion  of  gonorrhoea 
can  never  cause  gonorrhoea.  These  men  argued  and  proved  that  bougies 
covered  with  pus  from  abscesses  and  other  sources,  when  introduced  into 
the  healthy  urethra  do  not  occasion  a  true  gonorrh(Ea  ;  and  that  cohabitation 
with  women  at  the  time  of  menstruation,  or  with  those  suffering  from 
leucorrhoea  or  cancer  of  the  uterus,  do  not  of  necessity  bring  about 
catarrh  of  theurethra ;  the  distinction  between  catarrh  and  true  gonorrhoea 
lying  in  the  fact  that  the  former  has  no  period  of  incubation,  is  readily 
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and  rapidly  cured,  and  shows  no  tendency  to  attack  adjacent  organs.  It 
is  needless  to  say  that  the  "virulists"  steadily  gained  ground  in  the  pro- 
fession, and  it  was  not  long  before  diligent  search  began  to  be  made  for 
the  specific  cause  of  the  disease.  Yarious  micro-organisms  supposed  to 
possess  infectious  qualities  have  been  discovered  by  different  observers, 
since,  first  in  1837,  a  harmless  infusorium,  trichomonas  vaginalis,  was 
accused,  just  as  were  Salisbury's  threadlike  germs,  which  he  found  in 
the  pus  of  gonorrhoea,  1868. 

J^eisser,  by  his  discovery  of  the  gonococcus  in  1879,  finally  put  an 
end  to  many  fruitless  and  often  simply  hypothetical  discussions,  and  put 
a  new  phase  upon  the  question  more  in  keeping  with  modern  scientific 
achievements. 

The  Gonococcus  Neisser. — To  discover  the  presence  of  the  gono- 
coccus, staining  methods  must  be  employed,  and  this  is  readily  ac- 
complished by  means  of  the  various  aniline  dyes.  Then,  with  a  high 
magnifying  power,  the  relatively  large  micro-organism,  measuring  as  it 
does  from  0'8  to  1*6  micro-millimetres  in  length  and  0*6  to  0*8  micro- 
millimetres  in  width,  is  seen  either  occupying  the  pus  and  epithelial  cells, 
or  lying  free  between  these  cells.  The  single  coccus  is  kidney -shaped,  or 
has  somewhat  the  appearance  of  a  coffee  bean.  They  occur  usually  in 
pairs,  lying  close  together,  with  their  flattened  surfaces  looking  toward 
each  other.  Multiplication  takes  place  by  each  coccus  splitting  in  two, 
so  that  groups  form,  which  show  in  their  grouping  some  resemblance  to 
sarcina.  These  groups  at  times  so  completely  fill  up  the  pus-cells,  that 
they  seem  to  have  occasioned  a  rupture,  allowing  the  cocci  to  escape. 
After  many  unsuccessful  attempts  at  cultivating  the  gonococcus,  in  which 
others  had  failed,  Leistikow-Loffler,  Krause,  and  finally  Bumm,  succeeded, 
the  latter  by  employing  serum  of  the  blood  of  the  human  placenta  as  a 
culture  medium.  The  cultures  grow  very  slowly,  and  new  culture-tubes 
must  be  inoculated  quickly  because  of  the  tendency  of  the  coccus  to  die 
in  a  few  days.  Bumm  also  was  the  first  to  give  the  final  proof  of  the 
pathogenic  role  of  these  micro-organisms,  by  producing  an  acute  gonor- 
rhoeal  urethritis  in  a  healthy  female  urethra  by  inoculation  with  first  a 
second  and  subsequently  a  twentieth  generation  of  the  pure  culture. 
Later  on  Von  Schrotter  and  Winkler  reported  successful  cultures  on 
plover-egg  albumen,  although  they  did  not  carry  out  inoculation  experi- 
ments. Aufuso  has  also  succeeded  in  reproducing  the  disease  from  a 
twelfth  generation  of  a  culture  made  from  the  serum  of  a  hydrarthritis. 
Quite  recently  E.  Wertheim  found  that  gonococcus  are  easily  cultivated 
and  grow  rapidly  upon  culture  plates  according  to  Koch's  method,  made 
with  one  part  of  human  blood  serum  and  one  or  two  parts  of  peptone 
agar  or  gelatin  solution.  By  this  method  the  gonococcus  grows  so  rapidly 
that  within  twenty-four  hours  the  cocci  show  a  very  extensive  develop- 
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ment,  and  form  very  fine  transparent  colonies.  This  observer  materially 
strengthened  the  results  of  the  preceding  investigators  in  reproducing  the 
disease  with  these  pure  cultures  in  five  paralytic  subjects.  Wertheim's 
investigations  have  been  confirmed  by  Gebhard. 

The  gonococcus  has  been  found  in  the  secretions  of  the  various  mucous 
membranes,  which  are  now  well  known  to  be  capable  of  taking  on  gon- 
orrhoeal  infection,  such  as  the  urethra,  vagina,  uterus,  conjunctiva,  rectum, 
and  even  the  mouth  and  nose  in  a  few  rare  instances,  besides,  although  not 
constantly,  in  Bartholinitis,  pyosalpinx,  periurethral  abscess,  periurethral 
folliculitis,  as  well  as  in  joint  affections.  It  has,  however,  yet  to  be  de- 
termined by  future  investigations  what  percentage  of  the  above-named 
complications,  as  well  as  of  such  others  as  Cowperitis,  cystitis,  pyelitis,  pros- 
tatitis, buboes,  perimetritis,  etc.,  is  due  to  the  gonococcus  alone  or  to 
other  or  mixed  infections.  Bumm,  in  his  well-known  work  on  the  gono- 
coccus, has  made  the  assertion  that  only  cylinder  epithelium  is  a  suitable 
medium  for  the  invasion  and  development  of  the  gonococcus ;  but  more 
recent  investigations  have  not  substantiated  this  claim,  since,  for  example, 
in  paraurethral  folliculitis  the  gonococci  have  been  observed  by  Touton 
to  penetrate  the  flat  epithelium  and  invade  the  deeper  strata  of  the  tissue  ; 
and  since  Dinkier  had  claimed  their  penetrating  qualities  in  ophthalmia 
gonorrhoica. 

It  is  interesting  and  important  from  a  medico-legal  point  that  stains  of 
gc:2orrhoeal  discharge  on  linen  or  underwear  will  permit  the  demonstration 
of  gonococci  even  after  several  weeks,  if  the  dried  secretion  is  scraped 
off  after  being  macerated  and  subjected  to  the  staining  process.  This  was 
first  pointed  out  by  Charles  W.  Allen  in  1887,  and  quite  recently  con- 
firmed by  Kratter. 

Staining'  Methods. — The  gonococcus,  as  pre\nously  intimated,  is 
readily  stained  with  almost  all  basic  aniline  dyes,  like  fuchsine,  methyl 
violet,  gentian  violet,  methyl  blue,  Victoria  blue,  etc.,  and  are  with  equal 
facility  decolorized  by  alcohol,  acids,  or  Gram's  method.  The  latter  has 
been  claimed  by  Koux  to  be  of  practical  importance  for  differentiation, 
since  all  other  diplococci  which  resemble  the  gonococci  retained  the  color 
when  treated  by  the  Gram  method,  while  the  gonococci  lose  it  readily. 
The  writer  does  not  agree  with  these  views,  and  will  speak  further  on 
this  question,  so  important  and  still  so  difiicult  of  solution,  in  the  fol- 
lowing section. 

An  easy  and  quick  way  of  staining  is  the  following  one  :  A  small  drop 
of  pus  or  secretion  *  is  spread  in  a  very  thin  film  on  a  cover-glass  or  slide 


*  In  case  too  scanty  a  discharge  is  present,  Neisser  recommends  an  irritating  injection 
either  of  sublimate  1  to  10,000  to  20.000,  or  nitrate  of  silver  1  to  2,000,  which  in  the 
course  of  a  few  hours  will  set  up  a  sufficient  discharge. 
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with  the  aid  of  a  platinum-wire  loop.  It  is  allowed  to  become  dry  on  the 
air.  The  specimen  is  then  passed  three  times,  rather  slowly,  through  the 
flame  of  an  alcohol  lamp  or  a  Bunsen  burner,  with  the  right  side  turned 
upward.  Then  the  preparation  is  covered  with  the  staining  fluid  by 
means  of  a  glass  rod,  and  allowed  to  remain  so  for  one  or  two  minutes, 
after  which  time  it  is  washed  off  with  a  jet  of  cold  water,  and  examined 
either  in  water  or,  after  carefully  drying,  in  Xylol-Canada  balsam.  The 
staining  fluid  is  better  prepared  fresh  each  time  by  adding  to  a  watchglass- 
ful  of  distilled  water  with  a  pipette  a  small  quantity  of  a  concentrated 
alcoholic  solution  of  methylene  blue  or  Victoria  blue,  so  as  to  obtain  a 
dark-blue  hquid. 

Fig.  5  represents  a  preparation  stained  in  this  way  with  Yictoria  blue. 
It  shows  epithelial  cells  and  lymphoid  cells  containing  gonococci,  as  well 
as  gonococci  free  in  the  field.  The  epithelial  cells  are  here  seen  in  such 
number  as  they  are  only  found  at  the  beginning  and  in  the  declining  and 
chronic  stage  of  the  gonorrhosal  process,  while  at  the  height  of  an  acute 
attack  the  lymphoid  cells  being  the  almost  exclusive  forms  present. 

Gram's  method,  which  may  be  used  in  dubious  cases,  is  more  compli- 
cated. To  fresh  aniline  water  (aniline  oil,  shaken  well  with  water  and 
filtered  through  a  moistened  filter-paper)  a  concentrated  alcoholic  solu- 
tion of  gentian  ^dolet  is  added,  drop  by  drop,  up  to  the  point  of  satura- 
tion— i.  e.,  until  the  liquid  loses  its  transparency.  The  cover-glass,  pre- 
pared as  above,  is  allowed  to  float  on  this  solution  for  ten  minutes.  It  is 
then  washed  with  water,  and  placed  for  five  minutes  in  a  solution  of 
iodine  1  part,  iodide  of  potassium  2  parts,  distilled  water  300  parts, 
and  from  there  put  in  absolute  alcohol,  where  it  remains  until  no  more 
color  is  extracted.  After  a  renewed  washing  the  preparation  is  subjected 
for  half  a  minute  to  a  second  process  of  staining  in  a  weak  (light  brown) 
watery  solution  of  Bismarck-brown  or  vesuvin,  washed  again  with  water, 
and  examined  as  before  in  water  or  Canada-balsam.  If  a  preparation 
treated  in  this  manner  shows  blue  diplococci,  one  is  sure  that  they  are 
not  gonococci ;  but  in  case  of  brown  diplococci  no  absolute  certainty  is 
reached.  For  the  bacterioscopic  examination  of  gonorrhoeal  or  urethral 
discharges  a  good  microscope  with  Abbe's  condenser  and  highly  magnify- 
ing lenses  is  needed.  Dry  oljjective  lenses  are  not  to  be  recommended, 
except  Zeiss's  new  apochromatic  systems,  while  a  one-twelfth-inch  homo- 
geneous immersion  lens  and  an  ocular  No.  2  and  No.  3  will  answer  the 
purpose  very  well. 

Diagnostic  Value  of  the  Gonococcus. — The  characteristics  of  a 
gonorrhoeal  discharge  are  (1)  the  presence  of  gonococci ;  (2)  the  habitat 
of  these  in  lymphoid  and  epithelial  cells  ;  (3)  their  staining  qualities,  espe- 
cially their  becoming  decolorized  when  subjected  to  Gram's  method. 
These  three  points,  which  especially  Neisser  has  emphasized  and  many 
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authors  have  accepted,  no  doubt  hold  good  for  every  true  gonorrhoeal 
affection.  The  question  now  arises  whether  we  are  always  entitled,  when 
we  find  the  stated  conditions,  to  diagnosticate  gonorrhoea  a  virulent  and 
contagious  disease,  or  whether  not,  under  certain  circumstances,  harmless 
diplococci  are  apt  to  lead  us  astray.  It  hardly  needs  to  be  pointed  out  of 
what  practical  and  forensic  consequence  this  question  is.  Without  want- 
ing to  go  too  much  into  details,  our  own  researches  (Lustgarten  and  Manna- 
berg,  Yierteljahresschrift  f.  Derm.  u.  Syphilis,  1887),  which  have  been 
confirmed  in  their  essential  particulars  by  Legrain,  Pouey,  and  others,  have 
shown  that  the  normal  male  urethra  is  inhabited  by  a  variety  of  micro-or- 
ganisms, as  Figs.  1,  2,  3  on  Plate  I  show.  Although  most  of  these  bacteria 
are  harmless  parasites,  and  will  lead  into  error  only  a  careless  and  inexperi- 
enced worker,  still  three  of  them  deserve  special  attention,  and  these  are 
(1)  a  pyogenic  coccus,  the  staphylococcus  aureus,  whose  presence  explains 
to  a  certain  extent  the  occurrence  of  acute  inflammatory  processes  in  and 
around  the  urethra  without  an  infection  from  outside;  (2)  a  bacillus 
which  shares  with  the  tubercle  bacillus  the  morphological  and  the  usually 
applied  tinctorial  qualities,  Fig.  1,  a,  5  (probably  identical  with  the  smegma 
bacillus),  and  whose  frequent  presence  in  t]ie  normal  urine  must  be  borne 
in  mind  to  prevent  a  too  hasty  diagnosis  of  genito-urinary  tuberculosis ; 
and  (3)  one  or  several  species  of  diplococci  which  resemble  completely 
Keisser's  gonococcus  in  shape  and  tinctorial  qualities,  especially  in  being 
decolorized  by  Gram's  method.  Only  the  last-named  ones  have  any  bear- 
ing upon  the  present  question.  They ,  are  furthermore  found  in  epi- 
thelial cells  (Fig.  3)  and  in  lymphoid  cells,  which  can  not  be  distin- 
guished from  true  pus-cells,  although  the  latter  can  not  of  course  be 
expected  in  the  normal  urethra.  But  as  these  ^^ pseudo-gonococci  "  exist, 
they  may,  for  instance,  in  a  traumatic  urethritis,  be  included  by  pus-cells, 
and  thus  simulate  true  gonorrhoea.  (That  would  explain  M.  von  Zeissl's 
observations  in  artificial  urethritis.)  "We  must,  therefore,  with  all  due  re- 
spect to  his  great  merits,  contradict  l^eisser's  assertions  of  the  pathogno- 
monic value  of  gonococci.  Even  a  pupil  of  Neisser,  Steinschneider,  had 
to  concede,  in  response  to  our  publication,  the  possibility  of  error,  which 
he  estimates  at  five  per  cent,  but  which  we  would  judge  to  be  far  higher 
without  venturing  to  give  any  exact  figures.  Other  careful  observers, 
among  whom  are  Fiirbringer  and  Keyes,  take  also  a  reserved  stand  on 
this  question. 

A  distinction  in  principle  between  a  gonorrhoic  discharge  and  the  se- 
cretion of  the  normal  urethra  (or  certain  nongonorrhoic  discharges)  seems 
to  consist  only  in  the  fact  that  in  the  first  cases  the  gonococci  are  to  be 
found  in  larger  number  and  in  greater  masses,  and  are  not  accompanied 
by  so  many  banal  micro-organisms. 

But  in  an  individual  case,  especially  in  that  of  a  very  chronic  gleet, 
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the  difierentiation  may  be  very  difficult,  and  indeed  almost  impossible, 
for  the  decision  of  the  question  whether  a  gonorrhoic  and  consequently 
contao-ious  affection  or  a  simple  catarrh  exists ;  and  aside  from  the 
microscopical  examination  ^ve  may  have  to  rely  on  the  clinical  features 
and  our  own  chnical  experience. 

The  same  uncertainty  apphes  to  pus  obtained  from  the  vagina,  since 
first  Bumm  and  many  others  after  him  stated  the  normal  presence  there 
of  several  diplococci  species  resembhng  gonococci. 

To  sum  up  the  well-established  facts  concerning  the  gonococcus  ac- 
cording to  the  present  state  of  knowledge,  we  arrive  at  the  following  con- 
clusions : 

1.  The  gonococcus  Xeisser  produces  gonorrhoea. 

2.  If  an  acute  or  purulent  secretion  contains  gonococci  with  their 
characteristics,  as  described  above,  the  affection  is  produced  by  gonococci. 
That  does  not  of  necessity  apply  to  vaginal  discharges  of  adults,  as  like- 
wise reserve  is  indicated  in  the  (often  epidemic)  vulvo-vaginitis  in  chil- 
dren, about  the  true  gonorrhoic  character  of  which  doubts  still  may  be 
entertained. 

3.  If  in  a  very  chronic  torpid  urethritis  with  scanty,  whitish,  or 
grayish  discharge,*  diplococci  with  all  the  characteristics  of  gonococci 
are  found,  it  does  not  prove  that  the  affection  is  of  gonorrhoic  nature  and 
consequently  contagious  ;  especially  not,  if  these  diplococci  are  only  to  be 
found  in  comparatively  small  number  and  accompanied  by  a  variety  of 
other  micro-organisms.  This  uncertainty  is  much  to  be  regretted,  as  the 
question  of  the  contagiousness  of  such  cases  turns  up  almost  daily  in  the 
practice  of  the  specialist  and  of  the  general  practitioner  as  well,  and  as  an 
absolutely  reliaVjle  way  of  ascertaining  the  contagiousness  would  lessen 
considerably  the  professional  responsibility.  As  far  as  personal  experi- 
ence goes,  I  am  inclined  to  believe  that  many  of  the  cases  of  (3)  are 
indeed  not  contagious,  and  that  the  wives  of  such  men  remain  healthy 
and  prolific. 

II.  Pseudo-gonorrhoea. — Under  this  name  Bockhart  has  described 
fourteen  cases  of  urethritis,  resembling  in  their  symptoms  an  average 
gonorrhoea,  for  which  he  blames  a  very  small  diplococcus  and  an  ovoid 
streptococcus.  These  micro-organisms  could  be  cultivated  and  were  in- 
oculable  in  producing  an  acute  urethritis.  His  statements  have  not  been 
confirmed  as  yet.  Under  the  name  of  pseudo-gonorrhoea  we  might  as  well 
in  general  include  all  kinds  of  infectious  urethritis  which  can  not  be 
otherwise  classified,  as,  for  instance,  one  case  reported  by  Xeisser  and  one 
by  Finger,  probably  produced  by  bacilli.     To  judge  by  the  scanty  re- 

*  Cases  which,  in  the  opinion  of  eminent  clinicians,  and  in  accordance  with  frequent 
experience,  are  no  longer  virulent. 


NONINFECTIOUS  URETHRITIS.  I43 

ports,  the  cases  belonging  to  this  class  must  be  very  rare.  It  may  be  that 
we  have  to  count  among  them  the  urethral  discharges  observed  some- 
times in  acute  febrile  diseases,  like  typhoid  fever,  and  which  may  be 
produced  by  the  respective  viruses  of  those  diseases,  in  analogy  with  the 
exanthemata  on  the  skin  and  other  mucous  membranes.  Such  occurrences, 
however,  have  a  greater  theoretical  than  practical  interest  and  need 
further  study. 

III.  Syphilitic  Urethritis. — So  have  been  called  slight  and  indo- 
lent urethral  discharges,  seen  by  many  observers  (Bassereau,  Bumstead, 
Taylor,  etc.)  during  the  secondary  stage  of  syphilis,  and  which,  no  doubt, 
are  the  consequences  of  roseola  or  mucous  patches  in  the  urethra,  as 
Griinfeld  has  demonstrated  by  endoscopic  examination.  Although  of  lit- 
tle consequence  to  the  bearer,  they  deserve  attention,  as  they  may  be  the 
source  of  contagion,  even  when  all  externally  visible  symptoms  of  syphilis 
are  wanting.  * 

lY,  Urethritis  Tuberculosa. — Tuberculosis  of  the  urethra,  lead- 
ing to  tubercular  ulceration,  may  in  rare  instances  be  a  partial  symptom 
of  a  more  or  less  generalized  uro-genital  tuberculosis,  or  in  even  far  rarer 
cases  start  primarily  in  the  urethra.  Primary  lupus  of  the  latter  has, 
as  far  as  I  know,  never  been  recorded.  Quite  recently  Schuchardt  re- 
ported a  new  and  surprising  form,  the  primary  tubercular  catarrh  of  the 
urethra  and  bladder,  about  which  further  communications  have  to  be 
looked  forward  to  before  a  decided  opinion  can  be  reached.  In  all  these' 
forms  the  clinical  diagnosis  will  have  to  be  corroborated  by  the  demon- 
stration of  tubercle  bacilli  in  the  urethral  discharge.  Particular  care 
has  to  be  taken,  and  special  methods  have  to  be  resorted  to,*  to  carry  this 
out  in  an  irreproachable  manner,  and  to  prevent  confusion  with  the 
smegma-bacilli,  the  common  parasites  of  the  normal  urethra  and  urine. 

B.  NONINFECTIOUS   URETHRITIS. 

Urethral  discharges,  which  we  are  at  present  justified  in  believing 
noninfectious,  are  observed  under  a  variety  of  different  etiological  con- 
ditions. They  are  of  comparatively  little  importance,  and  this  in  pro- 
portion to  the  causes  from  which  they  arise.  These  discharges  have  no 
period  of  incubation,  and  show  a  marked  tendency  to  rapid  cure  if  the 
cause  is  removed.  For  practical  purposes  it  will  suffice  to  simply  enu- 
merate, as  causative  factors,  general  conditions,  traumatism,  and  chem- 
ical irritation.  TJnder  general  conditions  may  be  mentioned  chronic 
bronchitis,  chronic  constipation,  gout,  oxyuris  vermicularis,  the  excessive 
use  of  new  beer  and  new  cider,  and  possibly  the  presence  of  herpes  in 

*  Boiling  the  preparation  in  a  two-per-cent  alcoholic  solution  of  caustic  potash  before 
staining. 
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the  urethra,  etc. ;  under  traumatism,  the  use  of  instruments,  stone  in 
the  urethra,  the  introduction  of  foreign  bodies,  masturbation,  excessive 
coitus,  etc. ;  under  chemical,  the  use  of  irritating  injections,  the  internal 
administration  of  cantharides,  and  possibly  the  cohabitation  with  women 
during  their  menstrual  period,  and  those  suffering  from  leucorrhoea. 
Further  investigations  may  show  that  the  latter  cases  may  be  more  prop- 
erly ranged  among  the  infectious  forms. 


ACUTE  URETHKITIS.— GOKOREHCEA. 

By  GEORGE  EMERSON  BREWER,   M.  D, 

The  writer  desires,  at  the  outset,  to  enter  a  plea  for  the  more  general 
use  of  the  etymologically  correct  term  urethritis,  as  descriptive  of  the 
condition  about  to  be  considered,  rather  than  the  term  gonorrhcea,  which 
implies  a  pathological  process  known  for  more  than  two  hundred  years  to 
be  of  incorrect  application.  Although  it  would  be  quite  impossible  to 
exclude  from  our  vocabulary  all  the  derivatives  of  this  unfortunately  in- 
correct term  without  creating  confusion,  still,  in  the  pages  that  follow,  use 
will  be  made  as  far  as  possible  of  terms  which  correspond  to  a  more 
modern  and  a  more  correct  nomenclature. 

Definition. — An  inflammation  of  the  urethral  mucous  membrane, 
characterized  by  the  presence  of  a  purulent  discharge  and  painful  mic- 
turition. 

History. — Regarding  the  history  of  this  disease,  it  is  only  necessary 
to  say  that  it  is  a  disease  of  great  antiquity,  having  been  mentioned  in  the 
early  medical  writings  of  Hippocrates  and  Celsus.  It  was  described  with 
great  accuracy  by  many  writers  during  the  middle  ages,  who  distinctly 
recognized  its  symptoms  and  contagiousness.  By  these  early  observers  it 
was  generally  regarded  as  a  disease  of  the  secretory  apparatus,  resulting 
in  an  abnormally  large  and  more  or  less  constant  flow  of  semen  from  the 
external  urethral  orifice.     Hence  the  name  gonorrli(xa. 

Great  confusion  was  created  toward  the  end  of  the  fifteenth  century 
by  the  appearance  throughout  Europe  of  syphilis,  chiefly  from  the  fact 
of  its  being  communicated,  like  urethritis,  by  sexual  contact.  For  more 
than  two  hundred  years  these  diseases  were  regarded  by  the  majority  of 
medical  writers  as  due  to  one  and  the  same  virus.  This  view,  however, 
was  combated  by  Cockburn,  Hales,  Ellis,  and  many  others.  In  1767 
John  Hunter  thought  to  establish  the  non-identity  of  the  two  diseases  by 
inoculating  himself  with  the  pus  derived  from  an  individual  during  an 
attack  of  an  acute  urethritis.  Unfortunately,  however,  the  patient  from 
whom  the  pus  was  secured  was  at  the  same  time  suffering  from  an  unrec- 
ognized syphilis,  and  the  resulting  chancre  and  other  manifestations  of 
the  latter  disease  which  followed,  retarded  the  further  progress  of  knowl- 
edge upon  this  point  for  nearly  half  a  century.     The  reaction  from  this 
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view  began  witli  the  publication  bj  Benjamin  Bell,  in  1793,  of  an  ex- 
hanstive  argument  founded  upon  a  large  number  of  observations  whicb 
seemed  to  disprove  the  theory  adopted  by  the  majority  of  authorities  as 
a  result  of  Hunter's  experiment.  His  position  was  subsequently  strength- 
ened by  the  careful  observations  of  Hernandez,  published  in  1811.  The 
subject  was  finally  cleared  of  its  obscurity  by  the  masterly  thesis  of 
Ricord,  who  demonstrated,  from  an  analysis  of  over  six  hundred  carefully 
observed  cases,  the  non-identity  of  syphilis  and  gonorrhoea. 

"Varieties. — The  urethra,  in  common  with  other  organs  and  tissues 
of  the  body,  may  be  the  seat  of  several  distinct  varieties  of  inflammation. 
Until  quite  recently  writers  upon  this  subject  contented  themselves  by 
describing  only  two  forms  of  the  disease.  In  view  of  modern  investiga- 
tion, and  our  increased  knowledge  regarding  the  causes  of  inflammation 
in  general,  this  classification  must  be  somewhat  enlarged.  Clinically,  ever 
since  the  disease  has  been  recognized,  it  has  been  observed  that  some 
cases  present  symptoms  of  great  severity,  while  others  pursue  a  compara- 
tively mild  course.  The  duration  of  the  former  is  seldom  under  six  or 
eight  weeks,  and  often  prolonged  indefinitely  even  under  the  most  careful 
treatment,  while  the  latter  frequently  disappears  spontaneously  in  a  few 
days. 

It  has  been  for  some  time  the  generally  accepted  belief  among  the 
members  of  the  medical  profession  that,  in  the  severe  cases,  the  inflamma- 
tion is  caused  by  contact  with  a  specific  virus  contained  in  the  purulent 
secretions  from  the  diseased  organs  of  a  person  similarly  afiected,  but 
that  the  mild  cases  may  arise  from  the  irritating  vaginal  secretions  occur- 
ring during  menstruation  or  an  attack  of  leucorrhosa  ;  or  they  may  be  the 
result  of  an  irritation  of  a  sensitive  point  in  a  previously  diseased  urethra, 
caused  by  prolonged  sexual  excitement  and  the  effects  of  alcohol.  There 
are  still  other  cases,  though  of  very  rare  occurrence,  where  an  attack  of 
urethritis  arises  "\nthout  contagion  and  in  persons  whose  urethral  mucous 
membrane  has  never  been  the  seat  of  inflammatory  disease.  A  certain 
number  of  these  patients  present  in  their  urethrse  characteristic  lesions  of 
tuberculosis,  while  others  show,  mainly  by  the  effects  of  treatment,  the 
inflammation  to  be  the  local  manifestation  of  rheumatism  or  gout. 

Urethritis  may  also  be  occasioned  by  traumatism  and  by  the  presence 
of  lesions  of  syphilis,  chancroid,  and  possibly  herpes. 

The  question  as  to  whether  a  perfectly  healthy  man  by  cohabiting 
with  a  perfectly  healthy  woman  can  by  any  amount  of  physical  exertion, 
sexual  excitement,  or  alcoholic  stimulation,  "give  himself  the  clap,"  as 
Ricord  expresses  it,  is  far  from  being  settled  in  the  aflSrmative.  Although 
I  am  aware  that  the  great  majority  of  writers  upon  this  subject  during 
the  last  half-century  have  declared  that  to  be  a  fact,  still,  in  the  light  of 
our  increased  knowledge  regarding  the  behavior  of  gonorrhoea!  disease  in 
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women,  the  question  is  still  an  open  one.  That  a  careful  examination  of 
the  vagina  and  external  genitals  of  woman  fails  to  reveal  the  presence  of 
disease,  by  no  means  proves  that  the  subject  of  such  examination  is  free 
from  disease,  for  Noeggerath  and  many  other  authorities  upon  diseases 
of  women  have  demonstrated  that  the  cervix  uteri.  Fallopian  tubes,  and 
even  the  body  of  the  womb  itself,  may  be  the  seat  of  a  grave  gonorrhceal 
inflammation,  without  the  slightest  evidence  being  revealed  by  the  most 
careful  examination  of  the  external  genitals  and  vagina.  ISToeggerath 
goes  so  far  as  to  say  that  nine  tenths  of  all  pelvic  diseases  peculiar  to 
women  may  be  traced  to  gonorrhoea. 

It  is  a  well-known  fact  also  that  the  gonorrhceal  infection  in  women 
almost  invariably  begins  upon  the  mucous  membrane  of  the  urethra,  and, 
indeed,  may  never  spread  to  the  vagina  or  cervix.  The  passage  of  urine 
just  before  an  examination  would  in  this  case  remove  all  evidence  of  dis- 
ease, especially  if  the  inflammation  had  passed  the  acute  stage,  leaving  no 
tumefaction  or  redness  of  the  urethral  orifice  to  excite  suspicion.  Fur- 
thermore, in  a  chronic  inflammation  of  the  vulvo-vaginal  glands,  it  is  well 
known  that  a  secretion  can  often  be  pressed  out  which  is  muco-purulent 
in  character,  containing  gonococci  in  abundance.  In  view  of  these  facts, 
and  many  others,  the  statement  by  Fournier  that  "  a  man  gives  himself 
the  clap  oftener  than  he  receives  it"  must  be  accepted  with  a  certain 
amount  of  reserve. 

In  this  connection  it  may  be  stated,  in  further  confirmation  of  this 
view,  that  during  the  years  1887  and  1888  the  writer,  while  in  charge  of 
the  genito-urinary  room  of  the  out-patient  department  of  Roosevelt  Hos- 
pital, had  an  opportunity  of  investigating  a  large  number  of  these  sup- 
posed cases  of  strain,  or  attacks  of  acute  urethritis,  acquired  by  individuals 
while  cohabiting  with  presumably  healthy  females.  In  a  considerable 
number  of  instances  also  in  private  practice  an  opportunity  has  been 
afforded  of  continuing  these  investigations.  Although  the  number  of 
such  cases  is  not  large,  and  the  opportunities  for  thorough  examination 
of  both  individuals  afforded  in  only  a  small  percentage  of  these,  still, 
during  the  past  six  years  twelve  or  fifteen  such  cases  have  been  thoroughly 
investigated,  with  the  result  that  in  no  instance  have  the  acute  inflamma- 
tory symptoms  been  accounted  for  in  any  manner  other  than  by  direct 
contagion,  by  contact  with  the  gonococci-bearing  secretions  from  the 
mucous  membrane  of  some  portion  of  the  genito-urinary  tract  in  the 
female,  or  by  an  exacerbation  of  an  uncured  urethritis  in  the  male. 

Etiology. — In  1879,  Neisser,  after  a  large  number  of  observations, 
pointed  out  that  the  pus  from  the  severer  forms  of  urethritis  and  con- 
junctivitis differed  from  other  varieties  of  pus  by  the  presence  in  the 
former  of  a  peculiar  micro-organism  which  he  called  the  gonococcus,  and 
that  in  no  other  pus  was  this  organism  found.     This  statement  has  been 
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confirmed  by  a  large  number  of  observers  since  that  time,  so  that  to-day- 
it  may  be  safely  stated  that  no  one  who  has  investigated  the  subject  will 
undertake  to  deny  the  constant  presence  of  this  organism  in  these  af- 
fections. Proof  as  to  the  exact  etiological  significance  of  this  observa- 
tion, however,  was  not  furnished  until  several  years  after  its  discovery. 
This  delay  was  due  in  a  great  measure  to  the  difficulty  in  producing  pure 
cultures  of  the  organism,  to  the  existence  of  large  numbers  of  other  or- 
ganisms bearing  a  marked  morphological  resemblance  to  the  gonococcus, 
and  to  the  fact  that  inoculation  experiments  were  necessarily  applied  only 
to  the  human  urethra,  animals,  so  far  as  is  known,  enjoying  an  immunity 
from  this  disease.  As  a  result,  however,  of  the  carefully  conducted  ex- 
periments of  Bockhart,  Bokai,  Bumm,  Roux,  and  others,  the  gonococcus 
has  finally  been  isolated,  successfully  cultivated,  and  the  disease  produced 
with  all  its  characteristic  symptoms  by  the  inoculation  of  a  pure  culture, 
as  far  removed  as  the  twentieth  generation,  upon  healthy  urethral  mucous 
membrane.  The  relationship  between  the  gonococcus  and  the  severer 
urethral  inflammations,  therefore,  seems  to  be  established. 

In  an  article  published  by  Bockhart,  in  188G,  some  interesting  experi- 
ments are  reported  regarding  the  etiology  of  the  non-specific,  or,  as  he 
terms  them,  \hQ  pseudo-gonorrli(£al  inflammations.  His  observations  are 
based  upon  fifteen  cases  of  mild  urethritis,  in  the  secretions  of  which  no 
gonococci  were  found.  Investigation  with  other  methods  of  coloring 
revealed  the  presence  of  two  organisms  differing  wholly  from  the  gono- 
coccus, and  from  each  other  in  staining  reaction  and  appearance.  These 
were  also  found  in  the  vaginal  secretions,  alkaline  in  reaction,  occurring 
in  women  as  the  result  of  menstruation,  leucorrhcea,  and  cancerous  disease 
of  the  cervix.  The  relation  of  these  organisms  to  the  milder  forms  of 
urethritis  was  subsequently  rendered  probable  by  successful  culture,  and 
inoculation  experiments  which  resulted  in  the  production,  in  healthy  indi- 
viduals, of  a  mild  urethritis,  corresponding  in  symptoms,  course,  and  dura- 
tion with  the  case  from  which  the  original  culture  was  made.  As  in  the 
writer's  experience,  in  not  more  than  one,  or  at  most  two,  per  cent  of  the 
cases  of  urethritis  is  it  necessary  to  search  for  a  cause  other  than  the 
gonococcus  to  account  for  the  symptoms,  the  term  urethritis,  when  used 
in  the  following  pages,  unless  otherwise  defined,  may  be  considered  as 
referring  to  the  usual  form  of  the  disease — that  is,  specific  or  gonorrhoeal 
urethritis. 

Infection. — The  number  of  instances  in  which  acute  urethritis  is  ac- 
quired by  means  other  than  sexual  intercourse  is  extremely  small.  Cases 
have  been  reported  by  JulHen,  Ilorand,  Winslow,  and  others,  where  the 
disease  has  been  acquired  and  transmitted  through  the  practice  of  unnatural 
sexual  intercourse.  Cases  have  undoubtedly  been  observed  also  where 
infection  has  taken  place  through  mediate  contagion,  one  such  having 
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fallen  under  the  writer's  observation.  Given  the  case  of  a  healthy  man 
who  has  sexual  relations  with  a  female  whose  genitals  are  contaminated  by 
the  secretions  from  a  gonorrhoeal  infection,  and  the  chances  are  largely 
in  favor  of  his  acquiring  the  disease,  in  spite  of  the  many  precautionary 
measures  which  he  may  subsequently  take.  That  he  may  occasionally 
escape,  will  not  be  questioned,  and  in.  this  connection  it  might  be  advisable 
to  consider  briefly  the  conditions  which  favor  infection  and  those  which 
diminish  its  probability. 

In  his  recently  published  work  on  this  subject.  Finger  states  that  the 
development  of  gonococci  is  favored  if  the  culture  medium  or  tissue 
upon  which  they  are  deposited  is  alkaline  in  reaction.  Ordinarily  the 
mucous  membrane  of  the  urethra  is  bathed  in  a  fluid  the  reaction  of 
which  is  distinctly  acid.  Under  conditions  of  strong  sexual  excitement, 
however,  the  glands  and  follicles  of  the  urethra  pour  out  an  abundant 
alkaline  secretion  which  neutralizes  the  previous  acidity  of  the  canal. 
Conditions,  therefore,  which  heighten  sexual  excitement  would  tend  to 
increase  the  probability  of  infection  by  insuring  an  abundant  flow  of  alka- 
hne  mucus.  In  this  manner  may  be  explained  the  well-known  effects  of 
alcoholic  stimulants,  long-continued  and  frequently  repeated  sexual  acts. 
A  large  urethral  orifice  is  said  also  to  favor  infection  by  allowing  easy 
ingress  of  the  infecting  material. 

Regarding  the  conditions  which  diminish  the  probability  of  infection 
only  two  need  be  mentioned.  The  first  and  most  important  of  these  is 
immediate  urination  after  the  coitus  ;  the  second,  promjDt  attention  to 
cleanliness.  The  former,  probably,  acts  more  by  restoring  the  acid  reac- 
tion of  the  canal  than  by  any  mechanical  removal  of  pathogenic  organisms. 

Incubation. — By  this  is  understood  the  time  which  elapses  between 
the  contact  of  the  virus  and  the  first  symptoms  indicating  an  inflamma- 
tory reaction  on  the  part  of  the  mucous  membrane.  During  this  period 
the  few  pathogenic  organisms  which  find  their  way  into  the  urethral 
canal  develop  and  multiply,  until  they  are  present  in  sufiicient  numbers  to 
cause  by  their  presence  alone,  or  by  fiuids  or  gases  elaborated  in  the  pro- 
cess of  their  development,  sufficient  irritation  to  give  rise  to  the  reaction- 
ary symptoms  which  constitute  the  first  evidences  of  the  disease.  The 
duration  of  this  period  is  generally  from  one  to  fourteen  days.  Cases  are 
occasionally  encountered  which  exceed  this  latter  limit.  In  the  great 
majority  of  cases,  however,  the  first  symptoms  are  noticed  on  the  third 
day ;  in  at  least  two  thirds  of  the  cases,  during  the  first  week.  The  ex- 
cessive use  of  alcohol,  and  long-continued  erotic  excitement,  may  shorten 
this  period  by  supplying  the  conditions  which  favor  a  rapid  development 
of  the  organisms.  In  cases  of  doubtful  origin  the  observation  of  a  dis- 
tinct period  of  incubation  is  of  value,  as  excluding  those  infiammations 
of  the  urethra  due  to  the  mechanical  or  chemical  injury,  as  these  have  no 


150  ACUTE  URETHRITIS.— GONORRHCEA. 

period  of  incubation,  the  reaction  appearing  almost  immediately  after  tlie 

injury. 

Clinical  History. — About  tliree  days  after  exposure  tbe  patient 
experiences  an  itching  sensation  in  and  about  the  external  urethral  orifice. 
There  is  also  a  slight  burning  during  and  immediately  after  the  passage 
of  urine.  The  meatus  is  red,  slightly  swollen,  and  sensitive  to  the  touch. 
An  increased  amount  of  mucus  is  present.  These  symptoms  gradually 
increase  in  severity  :  the  itching  is  replaced  by  a  sense  of  heat  and  sore- 
ness ;  the  lips  of  the  external  orifice  become  thickened,  everted,  oedema- 
tous,  and  highly  congested ;  the  pain,  or  ardor  urincB,  is  increased,  and 
the  mucous  secretion  becomes  more  abundant  and  assumes  a  distinctly 
purulent  character.  If  the  case  is  untreated,  this  progressive  increase  in 
the  severity  of  the  symptoms  continues  until  the  acme  is  reached.  This 
is  usually  from  the  twelfth  to  the  fifteenth  day.  The  patient  now  presents 
all  the  characteristic  appearances  of  an  acute  inflammation ;  the  glans  penis 
is  intensely  red,  and  often  excoriated ;  the  prepuce  is  oedematous ;  the 
whole  organ  hot,  and  sensitive  to  the  touch,  and  in  a  constant  state  of 
partial  erection.  The  discharge  is  very  abundant,  thick,  creamy-yellow, 
or  greenish  in  color.  Each  urination  is  accompanied  by  most  excrucia- 
ting pain ;  the  stream  is  small,  twisted,  divided,  or  scattering,  owing  to  a 
diminution  in  the  calibre  of  the  urethra  from  the  swelling  of  the  mucous 
membrane.  At  this  stage  there  is,  in  nearly  every  instance,  marked  sex- 
ual irritability.  Erections  occur,  chiefly  at  night,  with  great  frequency, 
and  are  often  prolonged  for  several  hours.  Owing  to  the  inflamed  and 
infiltrated  condition  of  the  mucous  membrane  its  elasticity  is  greatly  dimin- 
ished, which  prevents  its  partaking  in  the  general  expansion  of  the  tissues 
during  an  erection.  As  a  result  of  this,  the  organ  becomes  curved  upon 
itself,  the  concavity  looking  downward.  This  alteration  in  the  form  of 
the  organ  during  erection,  or  chordee,  may  vary  greatly  in  extent,  from  a 
slight  bending  of  the  glans  to  a  curve  approximating  a  right  angle.  This 
condition  frequently  gives  rise  to  great  pain,  often  rendering  the  nights 
wholly  sleepless.  Seminal  emissions  at  this  period  are  of  frequent  occur- 
rence, and  add  greatly  to  the  general  discomfort  of  the  patient.  Under 
unhygienic  surroundings  this  condition  may  continue  for  many  days  and 
weeks  with  but  slight,  if  any,  abatement  in  the  severity  of  the  symptoms. 
Generally,  however,  improvement  begins  by  the  twentieth  day,  and  the 
sufferings  of  the  patient  are  gradually  lessened,  until  there  is  no  soreness, 
pain  on  micturition,  chordee,  or  sexual  disturbance.  The  discharge,  how- 
ever, may  continue  for  some  time  after  the  acute  inflammatory  symptoms 
have  disappeared.  This,  however,  finally  diminishes  in  quantity,  becomes 
progressively  less  purulent  and  more  mucous  in  character,  and  finally 
ceases,  as  it  began,  by  a  small,  transparent  drop. 

The  above  description  applies  only  to  an  ancomplicated  case,  where 
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the  inflammation  does  not  extend  beyond  the  bulbo-membranous  junction. 
The  duration  of  such  a  case,  if  untreated,  is  extremely  variable,  probably 
never  under  four  weeks ;  generally  from  eight  to  ten,  and  often  for  an 
indefinitely  protracted  period.  Absolute  rest,  the  avoidance  of  stimu- 
lating food  and  drinks,  and  freedom  from  sexual  excitement,  will  often 
not  only  diminish  greatly  the  severity  of  the  symptoms,  but  shorten  to  a 
marked  degree  the  duration  of  the  disease.  On  the  other  hand,  inordi- 
nate physical  exertion,  indulgence  in  alcoholic  and  venereal  excesses,  will 
often,  in  spite  of  the  most  careful  treatment,  prolong  the  disease  indefi- 
nitely, increase  the  severity  of  individual  symptoms,  and  render  the  pa- 
tient liable  to  grave  complications.  If  the  inflammatory  process  extends 
beyond  the  compressor  urethrse  muscle,  a  number  of  complications,  such 
as  posterior  urethritis,  epididymitis,  cystitis,  prostatitis,  etc.,  may  occur, 
and  greatly  prolong  the  duration  of  the  disease.  These,  however,  will  be 
considered  in  separate  sections. 

Pathology. — From  the  careful  observations  of  Bumm  and  others,  it 
is  probable  that  the  inflammatory  process  is  occasioned  and  takes  place 
after  the  following  manner :  A  small  amount  of  purulent  material  con- 
taining gonococci  is  deposited  during  the  sexual  act  upon  the  mucous 
membrane  of  the  fossa  navicularis.  These  living  organisms  penetrate 
the  epithelial  covering  of  the  mucous  membrane,  and,  finding  their  way 
through  and  between  the  superficial  cells,  eventually  reach  the  upper 
stratum  of  the  sub-epithelial  connective  tissue.  The  irritation  caused  by 
this  microbian  invasion  results  in  an  acute  hypersemia  of  the  part,  with 
dilatation  of  the  capillary  vessels  and  exudation  of  serum.  There  is  also 
an  increased  glandular  secretion  with  epithelial  exfoliation.  Later,  an 
abundant  transudation  of  leucocytes  takes  place  from  the  dilated  capillary 
vessels.  These,  during  their  outward  passage  through  the  epithelial  layer, 
absorb  and  carry  with  them  large  numbers  of  gonococci.  If  the  urethra 
is  examined  at  this  time,  the  mucous  membrane  will  be  found  to  be  thick- 
ened, deep  red  in  color,  and  covered  with  an  abundant  rauco-purulent  or 
purulent  secretion.  The  orifices  of  the  mucous  follicles  appear  as  deeply 
injected,  slightly  elevated  spots.  Epithelial  erosions  and  sometimes  areas 
of  genuine  ulceration  are  present.  The  process  begins  in  the  fossa  navic- 
ularis and  gradually  extends  downward,  reaching  the  bulbo-membranous 
junction  about  the  twentieth  day.  When  the  wandering  leucocytes  have 
succeeded  in  removing  the  micro-organisms  from  the  sub-epithelial  tissue, 
and  the  gonococci-invaded  epithelial  cells  have  been  washed  away,  the 
symptoms  begin  to  subside.  The  hypersemia  diminishes,  the  sub-epithe- 
lial round-cell  infiltration  is  absorbed,  the  erosions  and  ulcerations  receive 
a  new  cellular  covering,  and  the  disease  is  at  an  end.  Resolution  takes 
place  more  slowly  in  the  glands,  which  often  continue  to  secrete  pus  long 
after  the  process  has  ceased  in  other  portions  of  the  mucous  membrane. 
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Differential  Diagnosis. — "WTien  the  physician  is  called  upon  to 
assume  the  care  of  a  patient  who  presents  a  discharge  from  the  urethra, 
the  first  question  to  be  decided  is,  whether  or  not  the  inflammation  is  of 
gonorrhoeal  origin.  This  can  usually  be  determined  by  any  one  who  is 
familiar  with  the  use  of  the  microscope.  If  the  urethral  discharge  con- 
tains gonococci,  we  haye  to  do  with  a  case  of  true  gonorrhoeal  urethritis. 
If,  on  the  other  hand,  after  thoroughly  examining  three  or  four  slides,  no 
gonococci  are  found,  gonorrhoea  may  be  excluded.  Of  the  seyeral  con- 
ditions which  may  be  mistaken  for  acute  specific  urethritis,  the  one  which 
in  its  initial  symptoms  resembles  it  most  closely  is  acute  non-specific  ure- 
thritis. In  this  instance  we  haye  to  do  with  an  inflammation  of  the  ure- 
thra, due  to  contact  with  the  irritating  secretions  of  a  simple  leucorrhoea, 
menstrual  fluid,  cancerous  disease,  or  pelvic  abscess.  The  symptoms  of 
this  condition,  which  haye  been  described  by  Bockhart  and  Aubert,  may 
vary  from  a  slight  irritation  of  the  meatus,  with  an  increased  flow  of  mu- 
cus, to  a  urethritis,  which,  for  a  short  time  at  least,  may  be  compared  in 
severity  to  an  ordinary  gonorrhcea.  There  is  usually  a  distinct  though 
variable  period  of  incubation.  The  acme  is  reached  in  from  two  to  six 
days,  and  the  duration  of  the  disease  is  seldom  over  twelve.  The  differ- 
ential diagnosis  can  only  be  established  by  a  microscopic  examination  of 
the  secretion.  A  urethritis  due  to  mechanical  injury  or  chemical  action 
may  be  differentiated  by  the  absence  of  any  period  of  incubation,  by  the 
sudden  and  often  violent  beginning  and  the  equally  rapid  subsidence  of 
the  symptoms,  and  also  by  the  history  of  the  case,  which,  as  a  rule, 
clearly  points  to  its  origin.  Chancroidal  ulcers  and  the  initial  lesion  of 
syphilis,  when  situated  just  within  the  meatus,  may  furnish  a  secretion 
which  has  been  mistaken  for  urethritis.  It  is,  however,  hardly  necessary 
to  enumerate  the  differential  points,  as  any  one  famihar  with  these  con- 
ditions can  scarcely  fall  into  error  if  an  ordinarily  careful  examination 
be  made.  A  mucous  or  muco-purulent  discharge  from  the  urethra  is 
occasionally  present  during  the  early  secondary  stage  of  syphilis,  pre- 
sumably due  to  the  presence  of  mucous  patches  in  the  deeper  portions  of 
the  canal.  This  may  lead  one  into  error  in  supposing  that  he  is  dealing 
with  the  first  stage  of  a  gonorrhoea.  Observation  for  two  or  three  days 
will,  in  most  cases,  suflBce  to  establish  the  diagnosis.  All  of  the  above 
conditions  are  rare,  and  require  but  a  passing  notice. 

The  symptoms  which  most  resemble  an  acute  gonorrhoeal  infection 
are  those  due  to  an  acute  exacerbation  of  a  chronic  urethritis.  It  may  be 
safely  stated  that,  of  all  the  cases  of  supposed  acute  urethritis  that  a  phy- 
sician is  called  upon  to  treat,  in  persons  who  have  previously  suffered 
from  the  disease,  at  least  one  half  are  cases  not  of  a  fresh  infection,  but 
of  an  awakening  of  an  ancient  and  uncured  urethritis  which  may  haye 
been  latent  for  many  months,  and  even  years.     Except  for  the  fact  that 
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these  eases  sliow  little  or  no  period  of  incubation,  and  that  the  severity 
and  duration  of  the  acute  symptoms  are  generally  reduced,  they  differ  in 
no  way  from  the  primary  attack.  From  a  therapeutic  standpoint  their 
difference  is  unimportant ;  from  a  social  or  medico-legal  point  of  view, 
however,  the  decision  of  the  physician  may  be  of  the  greatest  moment, 
especially  when  the  honor  of  a  member  of  the  patient's  family  is  at  stake. 
The  following  facts  should  always  be  borne  in  mind  in  determining  such 
a  question : 

First,  that  cessation  of  the  discharge  by  no  means  indicates  a  complete 
recovery  from  the  disease. 

Second,  that  cases  of  chronic  urethritis  may  exist  where  the  inflamma- 
tion is  limited  to  one  or  more  granular  patches  or  small  areas  of  chronic 
inflammation  in  the  bulb  or  deeper  portions  of  the  urethra,  the  only  evi- 
dence of  disease  remaining  being  the  presence  in  the  urine  of  small, 
thread-like  bodies  or  tripjyer  faden,  regarding  which  mention  will  be 
made  later. 

Third,  that  the  disease  may  remain  latent  in  this  manner  for  months 
and  years,  but  under  favoring  conditions  may  again  become  active,  and 
furnish  a  secretion  which  may  contain  gonococci  in  abundance. 

Fourth,  that  this  awakening  of  the  latent  disease  may  be  occasioned 
by  ill-health,  the  passage  of  urethral  instruments,  the  excessive  use  of 
alcohol,  and  prolonged  sexual  indulgence. 

Prognosis. — Among  a  certain  class  in  the  community  this  disease  is 
regarded  as  an  affection  of  but  little  or  no  importance ;  in  fact,  "  no  more 
to  be  dreaded  than  a  cold  in  the  head  "  ;  and,  from  the  careless  and  indif- 
ferent manner  with  which  it  is  treated  by  a  large  number  of  the  medical 
profession,  it  would  seem  that  this  opinion  regarding  its  innocuousness 
was  not  wholly  confined  to  the  laity.  The  quicker  the  spread  of  such 
ideas  is  checked,  the  better  will  it  be  for  the  reputation  of  the  medical 
profession  and  for  the  welfare  of  mankind  in  general. 

It  is  only  under  very  exceptional  circumstances  that  this  disease 
threatens  the  life  of  the  patient.  Under  unfavorable  hygienic  surround- 
ings, and  in  subjects  greatly  reduced  through  dissipation  and  disease,  the 
inflammation  may  become  so  acute  as  to  result  in  local  gangrene,  septic 
infection,  and  death.  A  fatal  termination  not  infrequently  results  from 
the  immediate  or  remote  effects  of  some  of  the  complications  of  this  dis- 
ease, as  acute  suppurative  prostatitis,  purulent  arthritis,  stricture,  and 
pyelo-nephritis.  In  general,  however,  the  prognosis  regarding  life  may 
be  said  to  be  good. 

Regarding  the  probable  duration  of  an  uncomplicated  case  of  acute 
urethritis  modern  authorities  differ  greatly.  Ricord  says,  "  Une  chaude- 
pisse  commence,  Dieu  le  salt  quand  elle  finira."  Keyes  places  the  average 
duration  at  from  four  to  six  weeks.     Prof.  Otis  was  accustomed  to  tell 
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his  class  that  no  discharge  which  recovered  under  four  weeks  by  any 
treatment  was  of  gonorrhceal  origin.  These  views  were,  however,  some- 
what modified  during  the  last  two  years  of  his  teaching.  In  a  paper  pub- 
lished in  1SS7,  entitled  Some  Observations  upon  the  Modem  Treatment 
of  Urethritis,  the  writer  states,  as  a  result  of  some  experiments  with  bi- 
chloride of  mercury,  that  ''  in  uncomplicated  cases  of  acute  specific  ure- 
thritis recovery  may  be  expected  within  two  weeks "  ;  and  during  the 
five  years  which  followed  the  publication  of  that  paper,  in  a  large  number 
of  cases,  permanent  cessation  of  discharge  has  been  known  to  have  taken 
place  within  fourteen  days  from  the  beginning  of  treatment.  The  fol- 
lowing may  be  quoted  from  a  paper  on  the  subject,  giving  statistics  from 
observations  during  five  years  upon  the  treatment  of  this  disease  with 
bichloride  of  mercury,  which  was  read  before  the  Genito-Urinary  Section 
of  the  Xew  York  Academy  of  Medicine  in  June,  1891,  and  which  will 
fairly  represent  the  writer's  present  views  upon  the  subject : 

'•  These  statistics  I  believe  to  be  as  conscientiously  prepared  and  as 
accurate  as  any  others  gathered  in  the  same  manner  from  the  same  class 
of  cases  suffering  from  this  disease,  yet  I  believe  them  to  be  absolutely 
viortldess  from  a  scientific  point  of  view,  for  even  my  comparatively  lim- 
ited experience  in  the  treatment  of  urethral  disease  has  taught  me  that 
the  simple  cessation  of  discharge  by  no  means  indicates  a  cure  of  the  dis- 
ease ;  and  I  am  prepared  to  say,  without  the  slightest  hesitation,  that  it  is 
my  belief  that,  had  a  careful  and  thorough  examination  been  made  in  each 
instance  at  the  time  when  I  reported  the  cessation  of  all  discharge,  not 
one  case  of  my  three  series  of  cases  would  fail  to  show  the  unmistakable 
evidences  of  an  unciired  urethritis,  which  might  under  favoring  condi- 
tions again  become  active  and  furnish  a  secretion  which  would  be  con- 
tagious. 

"  Regarding  the  length  of  time  necessary  to  effect  a  complete  and  per- 
fect cure  by  this  or  any  other  method  of  treatment,  I  must  confess  myself 
wholly  unable  to  present  a  rule  which  would  be  even  approximately  cor- 
rect, as  in  this  disease,  perhaps  more  than  in  any  other,  success  depends 
upon  so  many  conditions  which  are  intimately  associated  with  the  tem- 
perament, personal  habits,  and  general  health  of  the  patient.'' 

Treatment. — Up  to  the  present  time  the  treatment  of  this  disease 
has  been  mainly  empirical.  The  reason  for  this  probably  lies  in  the  fact 
that  until  quite  recently  but  little  was  definitely  known  regarding  its  cor- 
rect pathology. 

As  the  investigations  of  Bumm  and  others  have  shown  that  the  gono- 
cocci  very  quickly  penetrate  the  epithelial  covering  of  the  mucous  mem- 
brane, and  collect  in  great  numbers  in  the  lymph-spaces  of  the  upper 
connective-tissue  layer,  the  logical  conclusion  is  inevitable  that  the  ideal 
scientific  treatment  must  consist  in  measures  which  would  insure  the 
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presence  in  these  lymph-spaces  of  a  fluid  containing  an  antiseptic  agent 
capable  of  destroying  these  organisms,  or  at  least  of  inhibiting  their 
further  development.  This,  for  obvious  reasons,  could  only  be  brought 
about  by  employing  remedies  which  act  through  the  circulating  fluids  of 
the  economy,  as  substances  present  in  the  excreted  urine,  and  those  in- 
jected into  the  urethra,  must  necessarily  fail  to  reach  the  deeply  imbedded 
bacteria. 

Clinical  experience,  however,  has  shown  that  certain  antiseptic  fluids, 
when  injected  into  the  urethra,  do  exert  a  marked  action  on  the  disease, 
both  in  subduing  the  acuteness  of  the  symptoms  and  limiting  its  du- 
ration. 

If  our  modern  ideas  regarding  the  pathology  are  correct,  this  can  only 
be  explained  by  the  theory  advanced  by  Halsted,  which  is  that,  although 
large  numbers  of  gonococci  undoubtedly  do  penetrate  the  tissues  and  be- 
come deeply  imbedded  in  the  connective  tissue,  the  development  of  these 
organisms  takes  place  at  or  near  the  surface  of  the  mucous  membrane, 
and  consequently  within  reach  of  injected  fluids. 

In  perhaps  no  other  diseased  condition  have  the  resources  of  the  phar- 
macopoeia been  so  thoroughly  tested  as  in  the  treatment  of  urethritis.  As 
it  would  be  a  useless  expenditure  of  time  to  enter  into  an  exhaustive  con- 
sideration of  the  many  methods  of  treating  this  disease  which  have  been 
suggested  or  employed  in  the  past,  only  those  procedures  will  be  de- 
scribed which  experience  has  proved  to  be  of  positive  value.  Before  in- 
augurating any  plan  of  treatment  a  few  general  directions  should  be  laid 
down  by  the  physician,  the  observance  of  which  by  the  patient  will  great- 
ly add  to  his  comfort  and  the  chances  of  ultimate  success. 

The  use  of  alcohol  should  be  absolutely  prohibited.  In  the  opinion 
of  the  writer,  a  large  proportion  of  the  cases  which  resist  treatment  may 
be  accounted  for  by  the  fact  that  the  physician  is  not  sufficiently  explicit 
in  his  directions  in  this  regard.  Even  the  moderate  use  of  alcoholic 
drinks  is  deleterious.  The  only  instances  in  which  it  should  be  allowed 
are  in  cases  where  from  its  long-continued  use  grave  nervous  disturbances 
would  follow  its  sudden  withdrawal. 

Sexual  excitement  should  be  rigorously  avoided,  as  the  physiological 
congestion  always  present  under  this  condition  adds  to  the  existing  in- 
flammation, and  favors  its  extension  to  other  portions  of  the  genito- 
urinary tract. 

Inordinate  j^hysical  exertion  must  also  be  guarded  against  during  the 
acute  stage,  as  the  hypersemia  induced  by  bodily  exercise  exerts  the  same 
untoward  influence  as  that  resulting  from  alcohol  and  sexual  indulgence. 

Rest  in  bed  during  the  first  four  or  five  days  of  the  inflammation, 
especially  when  combined  with  constant  applications  of  hot  water,  affords 
the  most  effective  means  at  our  command  of  controlling  the  painful 
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symptoms  of  the  disease  and  of  diminishing  its  severity.  In  the  great 
majority  of  cases,  however,  this  is  impracticable,  and  measures  must  be 
employed  which  will  not  necessitate  absolute  repose  or  confinement  to 
the  house.  The  pain  which  accompanies  micturition,  although  proba- 
bly due  to  a  distention  of  the  inflamed  canal  by  the  jet  of  urine  rather 
than  to  the  acidity  of  the  fluid,  as  formerly  supposed,  seems  to  be  modi- 
fied often  by  diuretics  and  alkalies.  The  drinking  of  a  large  amount  of 
pure  water  often  fulfills  this  indication  better  than  the  employment  of 
any  other  agent.  Strong  lemonade  is  more  agreeable,  and  when  taken  in 
a  sufficiently  large  amount  will  act  as  a  diuretic  and  alkali,  the  citric  acid, 
in  common  with  all  vegetable  acids,  being  converted  into  alkaline  carbon- 
ates in  the  economy.  The  relief  of  dysuria  may  often  be  afforded  by 
immersing  the  penis  in  hot  water  during  micturition.  The  injection  also 
of  a  four-per-cent  solution  of  cocaine  into  the  urethra  four  or  five  minutes 
previous  to  urination  will  in  most  cases  completely  do  away  with  the 
pain. 

The  Expectant  Plan  of  Treatment. — The  expectant  plan  of  treatment, 
advocated  by  Fournier  and  other  French  surgeons,  needs  but  a  passing 
notice.  Their  plan  is  to  defer  all  treatment,  save  hygienic,  until  the  stage 
of  decline,  from  four  to  six  weeks  from  the  beginning  of  the  disease.  As 
any  acute  inflammation  of  the  urethra  is  liable  to  result  in  granular 
patches,  local  ulceration,  and  sub-epithelial  deposits  of  lymph,  which  may, 
and  generally  do  go  on  to  the  formation  of  stricture  if  allowed  to  remain 
unchecked  for  a  month  or  six  weeks,  and  as  it  is  well  known  that  the 
probability  of  all  inflammatory  complications  is  greatly  increased  by  each 
day  that  the  original  source  of  infection  remains  unchecked,  to  adopt  the 
French  plan  would  seem  to  lay  ourselves  open  to  a  charge  of  malpractice, 
especially  as  we  have  means  at  our  control  to  arrest  the  inflammation,  if 
not  cure  the  disease  in  from  two  to  four  weeks. 

Internal  Treatment. — It  has  long  been  the  hope  of  those  interested  in 
the  treatment  of  urethral  inflammations  that  some  remedy  would  event- 
ually be  discovered  which,  when  taken  into  the  economy,  would,  either  by 
its  action  through  the  blood  or  the  urine,  in  destroying  or  at  least  inhib- 
iting the  irritating  action  of  the  pathogenic  organisms,  cure  the  disease. 
This  hope  has  not  up  to  the  present  time  been  fully  realized. 

Certain  well-known  drugs,  as  the  alkaline  diuretics,  cubebs,  copaiba, 
and  sandal-wood  oil,  undoubtedly  exert,  when  judiciously  employed,  a 
marked  effect  in  sul)duing  the  painful  and  disagreeable  symptoms  of  the 
disease,  and  occupy,  therefore,  a  well-deserved  place  in  the  therajieutics 
of  urethritis.  That  they  limit  the  duration  of  the  inflammation,  has  not 
been  demonstrated ;  they  should  therefore  be  regarded  as  auxiliary  meas- 
ures, to  be  used  when  necessary  in  connection  with  such  local  applications 
as  experience  has  shown  to  exert  a  positive  influence  in  cutting  short  the 
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inflammation.  The  action  of  these  remedies  is  doubtless  through  the 
agency  of  the  urine  rather  than  the  blood ;  and  the  therapeutic  effect  is 
the  result  of  contact  of  the  urethral  mucous  membrane  during  micturition 
with  the  substances  themselves  or  the  products  of  their  decomposition 
contained  in  the  excreted  urine.  That  this  is  true  of  copaiba  at  least,  is 
evidenced  by  the  experiments  of  Ricord  and  Roquette,  who  prescribed 
this  agent  to  patients  suffering  from  urethritis,  and  who  at  the  same  time 
had  urethral  fistulse.  As  a  result  of  these  experiments,  it  was  found, 
during  the  internal  administration  of  this  drug,  that  that  portion  of  the 
urethra  behind  the  fistula  would  show  marked  improvement,  while  the 
portion  anteiior  to  the  fistulous  opening,  through  which  no  urine  passed, 
remained  unchanged.  Subsequently,  injections  were  made  into  the  an- 
terior portion  of  the  canal  of  a  portion  of  the  urine  passed  by  the  patient 
while  under  the  influence  of  the  balsam ;  this  produced  the  same  amelio- 
ration of  the  inflammatory  symptoms  which  was  noticed  in  the  posterior 
portion.  Some  years  ago  a  number  of  experiments  were  undertaken 
by  the  writer  at  the  outdoor  department  of  one  of  our  large  hospitals 
to  test  the  efiicacy  of  the  different  drugs  in  the  treatment  of  this  dis- 
ease. Several  cases  of  acute  specific  urethritis  were  treated  by  each  of 
these  remedies,  and  compared  with  control  experiments  upon  patients  who 
received  no  treatment  at  all  save  some  simple  placebo.  As  a  result  of 
these  observations,  it  was  found  that  simple  diuretics  exerted  apparently 
no  influence  either  upon  the  severity  of  the  symptoms  or  the  duration  of 
the  disease ;  that  alkalies  in  some  instances  seemed  to  lessen  the  pain 
during  urination,  but  showed  no  tendency  to  diminish  the  discharge  or 
otherwise  modify  the  course  of  the  disease.  Ciihehs^  when  given  in 
suflacient  doses  (a  teaspoonful  of  the  powder  every  two  hours),  would 
often  stop  an  abundant  purulent  discharge  in  from  twenty-four  to  thirty- 
six  hours,  and  so  diminish  the  other  painful  symptoms  as  to  render  a 
previously  suffering  patient  comparatively  comfortable.  The  symptoms, 
however,  would  reappear  in  proportion  to  the  degree  to  which  the  dose 
was  diminished  ;  and  when  discontinued  entirely,  even  after  several  weeks' 
use,  the  disease  would  still  appear  and  pursue  much  the  same  course  as  if 
untreated  from  the  first.  The  continued  use  of  this  drug  in  large  doses 
would  frequently  produce  grave  gastric  disturbance,  necessitating  its  with- 
drawal. Copaiha  was  found  to  be  less  useful  than  cubebs,  chiefly  for  the 
reason  that  it  produced  more  general  digestive  disturbance.  "VYhen  borne 
in  large  doses  its  action  was  practically  the  same  as  that  of  cubebs.  Com- 
plete anorexia,  severe  vomiting,  diarrhoea,  and  cutaneous  erythemata  were 
the  common  accompaniments  of  its  exhibition.  Sandal-wood  oil  was 
slightly  less  eflScacious  than  the  other  two  drugs,  but  had  the  marked 
advantage  that  it  created  much  less  gastric  irritation.  It  was  the  only 
agent  that  could  be  used  in  sufficient  doses  to  markedly  modify  the  symp- 
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toms  for  a  sufficient  length  of  time  to  be  of  any  practical  value.  Epigas- 
tric and  lumbar  pain,  with  anorexia  and  vomiting,  may  occasionally  occur 
as  a  result  of  its  use,  and,  rarely,  a  macular  erythema.  The  following 
resunn'e  of  the  agents  employed,  their  preparation  and  doses,  may  be  of 
value  : 

Pure  water  taken  in  quantities  of  from  two  to  four  quarts  a  day  proved 
most  useful  as  a  diuretic  agent.  Potassium  acetate,  when  given  in  doses 
of  fifteen  to  thirty  grains  three  or  four  times  a  day,  largely  diluted,  acted 
as  a  reliable  diuretic.  If  the  dose  was  so  increased  that  the  patient  ab- 
sorbed from  one  to  two  ounces  of  the  salt  in  twenty-four  hours,  the  effect 
was  to  render  the  urine  alkaline  in  reaction.  Potassium  citrate  pro- 
duced much  the  same  result,  but  had  to  be  given  in  somewhat  larger 
doses.  Sodium  bicarbonate  acted  as  a  reliable  alkali,  in  doses  of  twenty 
or  thirty  grains,  frequently  repeated.  The  most  satisfactory  preparation 
of  cubebs  was  the  freshly  made  powder;  of  copaiba,  the  oleo-resin  in 
capsules  of  ten  minims  each.  Of  the  sandal-wood  oil  preparations,  the 
one  found  most  useful  was  the  "  Santal  midy  capsule  "  made  by  Fougera 
&  Co.,  Paris  ;  these  should  be  given  in  doses  of  two  to  four  capsules  after 
each  meal. 

The  following  prescription,  known  in  hospitals  and  dispensaries  as  the 
"  Lafayette  mixture,"  is  found  to  be  useful : 

]^  Copaibse 5  j- 

Liq.  potassii 3  ij- 

Ext.  glycyrrhiza^ §  ss. 

Spt.  setheris  comp 5  j- 

Syr.  acacias 3  iv. 

01.  Gaultli m  XX.     M. 

Sig.  §  ss.  t.  i.  d. 
Several  other  drugs  closely  allied  to  the  balsams  above  described  have 
been  advised  and  more  or  less  extensively  used  in  the  treatment  of  this  dis- 
ease. Among  these  may  be  mentioned  gurjun  halsam,  which  was  brought 
to  the  notice  of  the  profession  by  Yidal  in  1877.  This  drug  is  similar  in 
action  to  copaiba,  and  is  said  to  possess  the  advantage  of  exciting  much 
less  nausea  and  digestive  disturbance.  The  dose  is  from  one  half  to  one 
drachm  daily,  preferably  taken  in  mucilage  of  acacia  or  some  sirupy  tluid. 
Kava-kava  was  at  one  time  used  to  a  considerable  extent  as  a  substi- 
tute for  cubebs.  It  is  employed  in  the  form  of  an  infusion,  or  in  pills 
made  from  the  extract,  the  dose  of  the  latter  being  one  to  two  grains 
three  or  four  times  a  day. 

Oil  of  turpentine  undoubtedly  exerts  a  marked  effect  upon  inflamma- 
tions of  the  mucous  membrane  of  the  urinary  passages,  but  its  exhibition 
is  attended  with  such  marked  discomfort  to  the  patient  that  its  use  has 
been  practically  abandoned. 
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Local  Treatment.— The  local  treatment  of  this  disease  has  engaged  the 
attention  of  medical  men  for  a  considerable  period,  and  has  been  steadily- 
growing  in  favor. 

When  one  considers  the  fact  that  urethritis  is  a  purely  local  disease, 
limited  during  the  first  few  days  at  least  to  the  anterior  portion  of  the 
urethral  mucous  membrane,  it  is  not  surprising  that  many  have  enter- 
tained the  hope,  and  with  a  considerable  degree  of  reason,  that  some  local 
procedure  should  be  found  which  would  arrest  the  inflammatory  process 
and  destroy  the  poison  which  produced  it.  In  no  other  local  inflamma- 
tory condition  have  efforts  proved  so  uniformly  unsuccessful.  The  reason 
of  this  possibly  lies  in  the  fact,  which  has  previously  been  mentioned,  that 
the  micro-organisms  have  already  developed  to  a  large  extent,  penetrated 
the  epithelial  layer,  and  formed  colonies  in  the  lymph-spaces  and  con- 
nective-tissue layers  of  the  mucous  membrane  long  before  the  inflamma- 
tory reaction  has  made  its  appearance,  and  that  any  local  measures  which 
do  not  entirely  destroy  the  mucous  membrane  itself  fail  to  exert  their  in- 
fluence upon  the  deeper-seated  organisms. 

Several  so-called  abortive  methods  have  been  suggested,  and  employed 
with  varying  degrees  of  success.     These  will  be  considered  first. 

Nitrate  of  Silver. — The  injection  of  a  strong  solution  of  nitrate  of  sil- 
ver (ten  to  thirty  grains  to  the  ounce)  into  the  urethra  immediately  upon 
the  first  appearance  of  the  symptoms  of  this  disease,  has  been  practiced  by 
many  eminent  genito-urinary  surgeons  and  with  a  certain  degree  of  suc- 
cess. The  great  pain  caused  by  its  employment,  however,  and  the  uncer- 
tainty of  result,  combined  with  the  wide  prevalence  of  erroneous  ideas 
regarding  its  probable  causative  influence  in  the  production  of  stricture 
and  other  grave  complications,  have  led  to  its  practical  abandonment  by 
most  surgeons.  Quite  recently  an  article  has  appeared  in  the  London 
Lancet  by  Mr.  C.  E.  Cotes,  describing  a  method  of  employing  nitrate  of 
silver,  which  has  proved  in  his  hands  most  successful.  The  anterior  ure- 
thra is  thoroughly  cleansed  of  all  pus  by  urination,  and  subsequent  swab- 
bing with  cotton  by  means  of  the  endoscope.  A  solution  of  nitrate  of 
silver,  ten  grains  to  the  ounce,  is  then  applied  through  the  endoscopic 
tube  to  the  entire  anterior  portion  of  the  urethra  by  means  of  a  cotton 
applicator.  An  extra  amount  of  this  fluid  is  employed  upon  the  anterior 
third  of  the  canal.  The  patient  is  then  instructed  to  remain  in  bed  for 
from  forty-eight  to  seventy-two  hours.  The  intense  inflammatory  reac- 
tion which  follows  this  application  subsides  in  three  or  four  days,  and  no 
further  treatment  is  required.  The  author  reports  forty  cases  successfully 
treated  by  this  method,  and  if  equally  happy  results  can  be  secured  by 
others  the  treatment  of  this  disease  will  be  relieved  of  many  of  its  embar- 
rassments. 

Guiteras's  Method. — In  a  paper  read  before  the  Genito-Urinary  Section 
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of  the  Xew  York  Academy  of  Medicine  in  June,  1892.  Dr.  Eamon  Gui- 
teras  suggests  a  new  method  of  treatment  by  the  use  of  solutions  of  nitrate 
of  silver.  His  plan  is  to  make  one  injection,  every  second  day,  of  a  solu- 
tion of  nitrate  of  silver,  beginning  %vith  the  strength  of  two  grains  to  the 
ounce,  and  increasing  by  two  grains  at  each  application,  until  the  strength 
of  twenty  gi*ains  is  reached.  In  the  interval  which  elapses  between  the 
treatments  the  patient  simply  keeps  the  urethra  thoroughly  washed  out 
with  a  mild  solution  of  zinc  acetate,  boric  acid,  or  peroxide  of  hydro- 
gen. He  reported  several  cases  of  apparent  cure  in  from  two  to  fourteen 
days. 

Dr.  F.  Tilden  Bro^vn  has  also  reported  a  case  which  yielded  to  this 
method  in  five  days.  The  plan  promises  well,  but  has  not  as  yet  had  a 
sufiicient  trial  to  demonstrate  its  real  value. 

Thiery's  Method. — In  an  ai-ticle  upon  the  treatment  of  urethritis,  by 
Dr.  Paul  Thiery.  which  appeared  in  Le  Progres  lledical,  March  3,  1887, 
attention  is  called  to  a  method  of  employing  iodoform  in  the  urethra,  by 
which  he  succeeded  in  aborting  six  cases  in  from  five  to  twenty -five  days. 
His  method  was  hy  the  simple  injection  of  a  mixture  of  iodoform  powder 
in  sweet  almond-oil  or  glycerin.  This  application  was  made  once  daily, 
after  urination,  and  the  fiuid  retained  in  the  canal  for  fifteen  or  twenty 
minutes.  These  injections,  it  is  claimed,  produce  little  or  no  immediate 
discomfort  to  the  patient,  and  relieve  to  a  marked  degree  the  acutely 
painful  symptoms  of  the  active  stage  of  the  disease. 

Several  other  agents  have  been  emj)loyed  with  a  view  to  aborting  the 
disease,  among  which  may  be  mentioned  bichloride  of  mercury,  perman- 
ganate of  potassium,  and  peroxide  of  hydrogen  ;  and  although  experience 
has  not  shown  that  any  agent  at  present  at  our  command  has  the  power  in 
all  cases  to  abort  the  inflammatory  process,  it  is  not  unreasonable  to  hope 
that  such  an  agent  may  be  discovered  in  the  future.  Certain  it  is  that 
several  remedies  are  known  to  have  the  power  to  markedly  modify,  di- 
minish, and  prevent  the  extension  of  the  inflammation,  hmiting  thereby 
to  a  considerable  degree  the  duration  of  the  disease  and  producing  a 
marked  amelioration  in  the  disagreeable  syniptoms. 

Space  will  not  permit  even  a  partial  review  of  the  many  drugs 
which  have  been  employed  in  the  local  treatment  of  this  disease. 
Moreover,  such  an  enumeration  would  be  unprofitable,  as  in  nearly 
every  instance  previous  to  1887,  when  reported  cures  were  published 
by  this  or  that  agent,  no  attempt  was  made  to  distinguish  between  a 
genuine  fresh  infection  of  an  acute  urethritis  and  the  other  less  trouble- 
some forms  of  the  disease ;  and  brilliant  results  have  frequently  been 
reported  with  drugs  and  chemical  agents  which  are  known  to  all  familiar 
with  the  subject  to  be  practically  inert  in  the  acute  and  severer  forms 
of  the  disease. 
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Heat  and  Cold. — These  agents  have  been  used  with  marked  effect,  tlie 
former  for  the  hypersemia  and  oedema  so  often  present  in  the  early  stage, 
the  latter  in  controlling  the  erections  and  chordee,  which  render  the  nights 
so  much  to  be  dreaded.  Hot  sitz-baths  frequently  repeated,  soaking  the 
penis  in  a  cup  of  hot  water,  and  the  more  or  less  constant  application  of 
hot  fomentations,  will  be  found  of  the  greatest  value.  The  sexual  hyper- 
sesthesia  is  best  controlled  by  the 
cold-water  coil  of  Otis  or  by  the 
employment  of  an  ice-bag  to  the 
perinasum. 

The  application  of  heat  di- 
rectly to  the  urethral  mucous 
membrane  by  means  of  the  retro- 
jection  of  hot  water  was  first 
brought  to  the  notice  of  the  pro- 
fession by  its  inventor.  Dr.  H. 
Holbrook  Curtis.  His  apparatus 
consists  of  a  tin  pail,  beneath 
which  is  fastened  a  platform  for 
an  alcohol-lamp  or  Bunsen  burner 
(Fig.  1).  The  pail  is  connected*- 
by  means  of  a  long  rubber  tube 
•with  al^o.  18  F.  soft-rubber  cath- 
eter. The  whole  is  suspended 
from  the  ceiling  by  means  of  a 
cord  or  pulley,  and  can  be  raised 
or  lowered  at  will.  The  patient, 
after  having  first  passed  his  wa- 
ter, is  seated  on  the  edge  of  a 
chair,  over  a  large-sized  slop-jar 
or  pail.  The  catheter,  well  oiled, 
is  passed  carefully  into  the  ure- 
thra about  five  inches,  and  the 
current  of  water  started.  This 
is  at  first  about  the  temperature 
of  the  body,  but  is  gradually 
raised   until  it  is  as  hot  as  the 

patient  can  bear.  About  two  quarts  are  passed  through  the  urethra  at 
each  sitting.  This  should  be  repeated  two  or  three  times  each  day. 
This  insures  thorough  irrigation  of  the  canal  and  the  prolonged  action  of 
heat  upon  the  mucous  membrane.  As  the  result  of  this  method  of  treat- 
ment, the  patient  experiences  at  once  marked  relief  from  the  pain  and 
other  inflammatory  symptoms.     Unless,  however,  the  fluid  employed  con- 
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tains  some  astringent  or  antiseptic  agent,  the  effect  on  the  discharge  or 
the  ultimate  duration  of  the  disease  is  not  marked. 

In  hot  retro jecti on,  however,  we  have  perhaps  the  best  method  of 
applying  medicated  solutions  to  the  urethral  mucous  membrane.  The  ad- 
vantages are  that  it  thoroughly  cleanses  the  canal,  and  brings  the  fluid  in 
contact  with  every  portion  of  the  mucous  membrane  (a  result  rarely  ac- 
complished by  any  other  procedure).  It  produces  but  slight  irritation, 
and  is  followed  by  a  feeling  of  comfort  to  the  patient. 

The  other  methods  of  local  application  are  by  the  Halsted  plan  of 
continuous  irrigation,  by  simple  injection,  and  by  the  use  of  ointments 
and  soluble  bougies.  The  method  of  continuous  irrigation  was  first  sug- 
gested by  Dr.  W.  S.  Halsted,  and  is  as  follows :  An  elevated  reservoir 

containing  the  fluid  is  connected  by 
means  of  a  rubber  tube  with  a  glass 
or  gutta-percha  nozzle  (Figs.  2  and  3). 
The  patient  is  instructed  to  pass  his 
urine,  and  then,  standing  in  front  of  a 
sink  or  basin,  the  nozzle  of  the  irri- 
gator is  firmly  pressed  against  the 
urethral  orifice.     The  current  is  so  di- 
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Fig.  3. 


rected  that  the  stream  of  fluid  enters  in  the  line  of  the  canal,  and  not 
obliquely  against  the  urethral  walls.  When  this  is  accomplished,  all  that 
portion  of  the  urethra  anterior  to  the  bulbo-membranous  junction  can  be 
felt  to  be  completely  distended  or  "  ballooned  out."  Sufficient  outflow  is 
now  permitted  to  keep  the  fluid  in  motion  while  the  urethra  remains  dis- 
tended. From  one  to  two  quarts  of  fluid  should  be  allowed  to  pass 
through  the  urethra  at  each  irrigation.  The  ordinary  method  of  apply- 
ing astringents  or  antiseptic  agents  to  the  urethra  is  by  means  of  solu- 
tions injected  into  the  canal.  To  properly  inject  the  anterior  urethra, 
two  things  are  necessary — a  suital)le  syringe,  and  a  certain  amount  of 
dexterity  on  the  part  of  the  patient.  Kegarding  the  former,  an  ordinary 
glass  or  hard-rubber  syringe  having  a  conical  nozzle,  an  even  barrel, 
and  well-fitting  piston,  should  be  chosen.  The  capacity  should  be  from 
two   to  three  drachms  only.     The  most  satisfactory  instrument  of  this 
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kind  is  one  having  a  hard-rubber  barrel  and  soft- rubber  tip.  The  pa- 
tient should  always  urinate  just  before  injecting,  to  clear  the  canal  of  pus. 
The  nozzle  of  the  syringe  should  then  be  introduced  within  the  meatus 
as  far  as  it  will  go,  and  the  lips  firmly  pressed  with  the  thumb  and  fore- 
finger, laterally  against  its  nozzle.  The  direction  should  be  in  the  axis 
of  the  canal,  and  the  fluid  slowly  introduced  by  pressure  on  the  piston. 
If  this  is  properly  done,  not  one  drop  of  fluid  will  escape  until  the  canal 
is  completely  distended.  The  syringe  should  then  be  removed  and  the 
lips  of  the  meatus  compressed.  The  fluid  should  be  retained  for  at  least 
one  minute  and  then  allowed  to  escape. 

The  plan  of  introducing  medicated  ointments  into  the  urethra  was 
employed  during  some  experiments  by  Dr.  Halsted  several  years  ago,  but 
without  demonstrating  any  advantage. 

Soluble  bougies  have  been  extensively  used  by  some  surgeons  in  the 
treatment  of  this  disease.  In  the  writer's  experience,  however,  the  irri- 
tation produced  by  their  presence  so  frequently  resulted  in  posterior  ure- 
thritis and  other  complications  that  they  were  discarded. 

In  the  choice  of  methods  of  making  local  applications  to  the  urethra, 
the  physician  must  necessarily  be  governed  by  circumstances.  If  pos- 
sible, one  of  the  irrigating  methods  should  be  employed.  Equally  good 
results  are  often  effected,  however,  by  the  judicious  use  of  the  syringe  in 
patients  capable  of  appreciating  and  carrying  out  the  instructions  regard- 
ing its  proper  use.  A  large  number  of  individuals,  especially  in  dispen- 
sary practice,  seem  incapable  of  acquiring  sufficient  skill  in  the  use  of  this 
instrument  to  insure  contact  of  the  fluid  with  the  entire  anterior  urethra. 
ISTo  patient  should  be  given  a  syringe  to  use  until  he  has  demonstrated, 
in  the  presence  of  his  medical  adviser,  his  ability  to  distend  the  canal 
properly. 

Alkalies. — The  local  use  of  solutions  of  bicarbonate  of  sodium  and 
other  alkalies  has  been  advocated  by  a  number  of  distinguished  surgeons. 
Theoretically,  the  local  use  of  alkalies  would  favor  rather  than  retard  the 
inflammatory  process,  and  a  number  of  experiments  by  the  writer  w^th 
these  agents  show  that  they  at  least  exert  no  favorable  influence  on  the 
disease. 

Astringents. — Eegarding  the  use  of  simple  astringents,  it  may  be  said 
that  whereas  experience  has  shown  them  to  be  of  practically  no  value  in  the 
acute  stage  of  a  specific  urethritis,  their  employment  in  the  declining  stage 
is  attended  often  by  the  most  happy  results.  In  this  condition  the  mineral 
astringents  will  be  found  to  be  of  greater  value  than  the  vegetable  agents. 
Of  these,  the  acetate  of  zinc  is  probably  the  best.  A  solution  of  this 
should  be  injected  from  four  to  six  times  daily,  in  strength  varying  from 
two  to  twelve  grains  to  the  ounce.  A  milder  solution  should  be  used  at 
first,  the  strength  being  increased  as  the  discharge  becomes  more  watery. 
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Several  other  salts  enjoy  the  reputation  of  being  equally  efficient,  such  as 
the  sulphate  and  the  sulpho-carbolate  of  zinc,  the  chloride  of  zinc,  alum, 
acetate  of  lead,  and  the  permanganate  of  potassium.  The  addition  of  an 
aqueous  preparation  of  opium  or  tannin  to  the  astringent  solution  seems 
often  to  exert  a  salutary  influence.  The  following  prescriptions  have 
been  quite  extensively  used  : 
]^  Zinci  sulphatis, 

Plumbi  acetatis aa   gr.  xxx. 

Aquae  rosse 5  vj.     M.     (Ricord.) 

9.  Zinci  sulphatis gr.  xv, 

Plumbi  acetatis gr.  xxx. 

Ext.  krameriee  fl., 

Tinct.  opii aa  3  iij- 

Aquae ad  §  vj.     M.     (Taylor.) 

^  Ext.  hydrastis  fl 5  j- 

Aquae ad   5  vj.     M. 

A  consideration  of  the  use  of  these  drugs  in  detail  belongs  rather  to 
the  chapter  on  chronic  urethritis  than  in  this  connection. 

Bichloride  of  Mercury.— The  systematic  use  of  bichloride  of  mercury 
in  the  treatment  of  urethritis  was  not  undertaken  until  the  original  ex- 
periments of  Halsted  at  the  Roosevelt  Hospital  in  1884.  He  found  that 
the  local  employment  of  a  large  amount  of  a  very  dilute  solution  of  this 
agent  proved  far  more  useful  than  that  of  a  small  amount  of  a  more 
concentrated  solution.  His  method  consisted  in  thoroughly  irrigating  the 
uretliral  canal  by  means  of  his  irrigator,  described  above,  with  a  solu- 
tion of  bichloride  varying  in  strength  from  1  to  100,000  to  1  to  10,000. 
This  was  done  twice  daily,  the  patient  receiving  no  other  treatment. 
The  results  of  these  experiments  of  Halsted  were  reported  by  Dr.  S.  O, 
Yanderpoel  in  the  Medical  Record  for  March  27,  1886.  He  cites  the 
histories  of  six  patients,  all  with  undoubted  attacks  of  acute  specific  ure- 
thritis, cured  in  from  ten  to  fourteen  days.  The  success  which  attended 
the  use  of  this  agent  seemed  so  far  in  advance  of  that  following  any 
procedure  previously  employed,  that  experiments  were  at  once  under- 
taken by  a  number  of  observers  with  a  view  of  determining  the  accuracy 
of  Halsted's  observations.  During  a  series  of  experiments  by  the 
writer,  a  thorough  trial  Avas  made  of  bichloride  of  mercury,  by  the 
method  of  irrigation  suggested  by  Halsted,  by  the  Holbrook-Curtis 
method  of  hot  retrojection,  and  by  tlie  use  of  the  simple  piston  syringe. 
Over  tlirce  liundred  cases  of  acute  specific  urethritis  were  treated,  and 
the  results  carefully  recorded.  In  a  paper  read  before  tlie  Genito-IJrin- 
ary  Section  of  the  New  York  Academy  of  Medicine,  in  June,  1891, 
these  results  are  analyzed,  and  statistics  given  regarding  the  length  of 
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time  necessary  to  effect  a  cessation  of  the  discharge,  and  also  regarding 
the  frequency  of  complications.  At  the  close  of  that  paper  it  was  stated 
that  it  was  the  writer's  firm  belief  that  "  the  judicious  use  of  bichloride 
of  mercury  in  cases  of  acute  gonorrhoeal  urethritis  is  attended  with  better 
results  in  subduing  the  painful  and  disagreeable  features  of  the  disease 
than  that  of  any  other  agent ;  that  recovery  is  more  rapid  and  permanent, 
and  that  the  frequency  of  inflammatory  complications  is  greatly  reduced." 

In  the  preceding  pages  an  effort  has  been  made  to  describe  briefly  the 
methods  of  treatment  which  the  most  recent  experience  of  those  inter- 
ested in  the  subject  has  shown  to  be  of  the  greatest  value,  and  which, 
therefore,  are  at  the  present  time  most  generally  employed.  In  estimat- 
ing the  comparative  value  of  the  different  methods,  the  writer  has  been 
guided  by  personally  conducted  experiments  rather  than  by  the  opinions 
of  others. 

As  a  result  of  these  observations,  the  following  plan  has  been  found 
to  be  most  useful  in  the  majority  of  cases : 

As  soon  as  a  patient  with  an  uncomplicated  attack  of  acute  specific 
urethritis  presents  himself  for  treatment,  he  is  given  a  cathartic,  and  in- 
structed to  religiously  abstain  from  alcoholic  drinks,  highly  seasoned 
food,  sexual  excitement,  and  excessive  bodily  exercise.  If  the  disease  is 
in  its  initial  stage,  and  the  inflammatory  symptoms  still  unimportant,  a 
hot  retro jection  of  bichloride  of  mercury  (1  to  30,000)  is  employed  twice 
daily.  If  this  plan  is  impracticable,  he  is  instructed  in  the  proper  use 
of  the  syringe,  and  advised  to  use  the  same  solution  twice  daily,  taking 
ten  injections  in  the  morning  and  ten  at  night,  to  imitate  as  nearly  as 
possible  the  method  of  continuous  irrigation.  If  the  inflammatory  symp- 
toms are  severe,  and  the  bichloride  causes  marked  pain,  the  local  treat- 
ment is  suspended  for  two  or  three  days,  and  oil  of  sandal- wood  given  in 
full  doses.  When  the  inflammatory  symptoms  have  sufficiently  subsided, 
the  bichloride  is  again  resumed.  Under  this  treatment  the  painful  symp- 
toms rapidly  disappear,  the  secretion  undergoes  a  change  from  an  abun- 
dant, thick,  purulent  discharge  to  a  thin,  watery  fluid.  This  is  daily  ex- 
amined for  gonococci,  and  when  these  are  absent,  or  when  the  discharge 
has  been  watery  for  three  or  four  days,  the  bichloride  is  suspended,  and 
a  soothing  injection  of  sulpho-carbolate  of  zinc,  or  preferably  bismuth 
suspended  in  glycerin  and  water,  is  employed.  This  should  be  given  at 
first  after  each  urination,  and  the  frequency  then  gradually  reduced  until 
it  is  taken  only  at  bedtime.  In  uncomplicated  cases,  where  these  directions 
are  successfully  carried  out,  the  discharge  generally  ceases  in  from  six  to 
twelve  days.  The  bismuth,  however,  should  be  continued  once  or  twice 
daily  for  two  or  three  weeks,  as  its  suspension  is  likely  to  be  followed  by 
a  return  of  the  discharge.  Any  indiscretion,  or  departure  from  the 
hygienic  regulations  during  this  treatment,  is  also  likely  to  again  light  up 
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the  inflammation.  After  the  discharge  has  ceased,  it  may  be  necessary  to 
employ  sounds,  local  application  of  nitrate  of  silver  by  means  of  the  en- 
doscope, and  general  tonic  medication,  to  complete  the  cure  ;  for,  although 
the  patient  may  have  no  visible  discharge,  and  suffers  no  inconvenience, 
the  disease  is  still  far  from  well.  The  two-glass  urine  test  (to  be  described 
later,  in  the  chapter  on  posterior  urethritis)  should  frequently  be  employed, 
and  a  microscopic  examination  made  of  the  tripper  faden.  As  long  as 
these  contain  gonococci,  or  sink  to  the  bottom  of  the  glass,  as  they  invari- 
ably do  when  made  up  largely  of  pus,  the  patient  should  remain  under 
observation.  He  can  be  pronounced  well,  and  not  likely  to  experience  a 
return  of  the  symptoms,  only  when — 

1.  There  is  no  visible  discharge. 

2.  AYhen  the  tripper  faden  are  absent,  or  rise  to  the  surface  of  the 
fluid,  and  contain  no  gonococci ;  and — 

3.  When  neither  stricture  nor  prostatitis  exists. 

COMPLICATIONS  OF  URETHRITIS. 

Posterior  Urethritis. — Of  all  the  complications  which  arise  in  a 
case  of  acute  gonorrhoea,  posterior  urethritis  is  by  far  the  most  frequent, 
occurring,  according  to  different  authorities,  in  from  sixteen  to  eighty 
per  cent  of  all  cases.  By  posterior  urethritis  is  understood  an  extension 
of  the  inflammatory  process  to  that  portion  of  the  urethral  mucous  mem- 
brane between  the  bulbo-membranous  junction  and  the  bladder.  Under 
oi'dinary  circumstances,  in  a  simple  case  of  acute  urethritis,  the  disease 
confines  itself  to  the  anterior  urethra.  The  reason  of  this  is,  not,  as  has 
been  generally  supposed,  that  the  compressor  urethras  muscle  offers  a 
mechanical  barrier  to  its  progress,  but  rather  that  the  membranous  ure- 
thra, by  being  much  less  vascular  than  the  other  portions  of  the  canal, 
and  almost  devoid  of  glands  and  follicles,  offers  a  much  less  favorable 
soil  for  the  development  of  pathogenic  organisms,  and  in  that  way  acts 
as  an  effective  bar  to  its  further  progress.  This  extension,  however,  may 
be  favored  by  many  factors,  such  as  a  diminished  power  of  resistance  on 
the  part  of  the  tissues  as  a  result  of  tuberculosis,  syphilis,  or  other  debili- 
tating diseases,  or  a  favoring  congestion  of  the  parts  due  to  inordinate 
physical  exertion,  the  abuse  of  alcohol,  and  sexual  excitement.  It  may 
also  be  produced  by  direct  infection  as  the  result  of  the  passage  of  urethral 
instruments.  Unless  caused  in  this  manner,  it  rarely  appears  before  the 
end  of  the  third  week,  but  may  occar  at  any  time  after  this  period. 
This  extension  of  the  inflammation  to  the  posterior  urethra  is  important, 
not  only  on  account  of  the  painful  symptoms  to  which  it  may  give  rise, 
but  also  on  account  of  the  fact  that,  by  greatly  increasing  the  extent  of  the 
disease,  it  renders  complete  recovery  much  more  uncertain  and  remote  ; 
and  by  its  proximity  to  other   important   organs  greatly  enhances   the 
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probability  of  a  further  extension  of  the  inflammation  to  the  bladder, 
seminal  vesicles,  and  testicles. 

Symptoms. — This  complication  may  occur  with  no  appreciable  sub- 
jective symptoms.  Generally,  however,  there  is  a  sense  of  heat,  heavi- 
ness, and  discomfort  in  the  perineal  region,  with  an  increased  frequency  of 
urination.  If  the  inflammation  is  more  acute,  the  calls  to  urinate  may  occur 
every  few  minutes,  and  are  accompanied  by  great  urgency  and  painful 
bladder  tenesmus,  with  radiating  pains  and  free  haemorrhage  at  the  close 
of  the  act.  In  a  particularly  severe  case  under  the  Ma-iter's  observation, 
the  urine  was  passed  by  involuntary  spasmodic  effort  every  two  or  three 
minutes,  accompanied  by  the  most  excruciating  pain  and  marked  haemor- 
rhage. A  membranous  cast  of  the  prostatic  urethra  and  several  smaller 
croupous  shreds  were  passed  during  the  height  of  the  inflammation. 
Abnormities  on  the  part  of  the  sexual  function  are  of  frequent  occur- 
rence in  this  condition,  especially  when  the  inflammation  involves  the 
caput  gallinaginis.  There  is  heightened  reflex  sexual  irritability,  as  evi- 
denced by  frequent  and  prolonged  erections,  especially  at  night,  accom- 
panied often  by  involuntary  seminal  emissions. 

Physical  Signs. — Rectal  examination  reveals,  in  some  instances,  marked 
tenderness  over  the  membranous  and  prostatic  urethra,  without  enlarge- 
ment of  the  gland.  The  only  strictly  reliable  information  regarding  the 
presence  or  absence  of  a  posterior  urethritis,  however,  is  to  be  gained  by 
the  careful  employment  of  the  two-glass  urine  test.  This  test  is  based 
upon  the  fact  that  the  pus  resulting  from  an  inflammation  of  the  mucous 
membrane  of  the  anterior  urethra  makes  its  escape  by  flowing  outward 
through  the  meatus,  progress  in  the  opposite  direction  being  prevented  by 
the  action  of  the  compressor  urethrse  muscle.  On  the  other  hand,  pus 
generated  in  that  portion  of  the  urethra  behind  the  cut-oft"  muscle  flows 
backward  into  the  bladder.  If,  therefore,  the  patient  passes  his  urine  in 
two  glasses,  that  containing  the  first  portion  passed  represents  a  sample 
of  the  urine  collected  in  the  bladder,  plus  the  washings  from  the  urethra ; 
the  second  porticni,  on  the  other  hand,  represents  only  that  contained  in 
the  bladder  unmixed  with  urethral  pus.  In  the  absence  of  suppurative 
disease  of  the  bladder  or  kidneys,  pus  in  the  second  glass  always  means  a 
posterior  urethritis. 

In  this  connection  several  facts  may  be  mentioned  which  will  be  of  value 
in  determining  the  amount  of  inflammatory  disturbance  present.  In  mild 
inflammations  of  the  posterior  urethra,  when  but  little  pus  is  secreted,  if 
the  urine  be  passed  frequently,  that  in  the  second  glass  may  remain  clear ; 
if,  however,  an  examination  be  made  after  a  long  retention,  or  in  the 
morning  immediately  after  a  night's  sleep,  the  second  glass  will  always 
show  the  presence  of  pus.  This  occasional  presence  of  a  clear  specimen 
(after  short  retention)  is  of  value  in  excluding  cystitis. 
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Treatment. — In  mild  cases,  where  the  posterior  urethritis  is  evi- 
denced only  by  an  examination  of  the  urine,  no  subjective  symptoms  being 
present,  the  only  indication  for  treatment  is  to  increase  the  outward  flow  of 
urine,  and  render  it  sterile  by  the  internal  use  of  boric  acid  or  salol  in  doses 
of  five  to  ten  grains  of  each  four  or  five  times  a  day.  The  best  diuretic  for 
such  cases  is  the  daily  consumption  of  from  two  to  four  quarts  of  plain 
water.     If  slight  frequency  and  tenesmus  exist,  the  patient  should  abstain 


Fig.  4. 


from  active  exercise  and  remain  quietly  at  home.  He  should  take,  in  ad- 
dition to  the  diuretic  agent,  small  doses  of  opium  or  hj^oscyamus  to  control 
the  urgent  symptoms.  In  the  severer  cases  absolute  rest  in  bed  must  be 
enforced.  Diuretics,  and  opium  in  the  form  of  suppositories,  should  be 
given  until  the  pain  and  frequency  of  the  urination  have  been  controlled. 
In  addition  to  these  palliative  measures,  an  application  of  nitrate  of 
silver  should  be  made  direct  to  the  inflamed  area  every  second  or  third 
day.  For  this  a  solution  of  from  five  to  ten  grains  to  the  ounce  of  water 
should  be  employed.  This  should  be  deposited  on  the  inflamed  area  by 
an  Ultzmann  deep  urethral  syringe  (Fig.  4),  or,  better  still,  Keyes's  modi- 
fication of  Ultzmann's  instrument  (Fig.  5).  The  method  of  procedure  is 
as  follows : 

The  patient  should  lie  upon  his  back  in  bed  or  on  a  table.      The  ante- 
rior urethra  should  be  washed  out,  to  remove  irritating  secretions.     The 
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syringe  should  be  carefully  introduced,  until  the  point  of  the  beak  lies 
just  behind  the  compressor  urethrae  muscle  and  within  the  prostatic 
urethra ;  that,  in  ordinary  cases,  is  when  the  shaft  of  the  barrel  is  at  an 
angle  of  45°  with  the  horizon.  To  facilitate  its  introduction,  the  barrel 
should  be  anointed  with  a  small  amount  of  glycerin,  as  oily  substances 
protect  the  mucous  membrane  from  the  action  of  the  fluid.  From  five 
to  ten  minims  of  the  fluid  should  be  slowly  injected.     Before  removing 
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the  sjringe,  especially  where  concentrated  solutions  are  employed,  it  is 
well  to  withdraw  slightly  the  piston,  which  prevents  the  dripping  of  the 
solution  while  the  syringe  is  being  removed.  In  this  way  the  fluid  is 
prevented  from  leaking  into  the  anterior  urethra.  The  object  of  mak- 
ing this  application  before  the  patient  empties  his  bladder  is,  that  the 
action  of  the  nitrate  of  silver  can  be  quickly  neutralized  by  the  passage 
of  urine  if  it  prove  too  irritating.  The  results  which  follow  the  judicious 
use  of  this  agent  are  often  strikingly  prompt  and  satisfactory.  There  is 
usually  at  first  an  increased  amount  of  pain  and  tenesmus.  This  should 
be  controlled  by  local  applications  of  heat  and  the  use  of  opium,  or 
morphine  suppositories.  In  from  six  to  twenty-four  hours  after  the 
application  there  is  generally  experienced  a  marked  relief  from  the  dis- 
tressing symptoms.  As  a  general  rule,  the  second  injection  should  not  be 
made  until  the  irritation  produced  by  the  first  has  fully  subsided.  The 
strength  of  the  solution  should  be  increased  at  each  application  by  from 
two  to  five  grains  to  the  ounce.  The  relief  is  usually  more  prompt  in 
the  severer  cases.  It  is  a  recognized  fact  that  cases  of  posterior  urethri- 
tis yield  to  treatment  much  more  readily  if  attacked  at  once,  whereas,  if 
allowed  to  continue  until  subacute  or  chronic,  they  become  often  the  most 
obstinate  and  discouraging  of  patients.  The  reason  for  this  lies  in  the 
fact  that  the  prostatic  urethra  is  so  richly  supplied  with  glands  and  folli- 
cles, each  of  which,  with  its  surrounding  network  of  capillaries,  forms 
a  miniature  incubator  for  the  development  of  gonococci.  When  the 
disease  is  allowed  sufficient  time  to  penetrate  these,  it  is  to  a  great 
extent  beyond  the  reach  of  local  treatment,  and  proves  often  most  re- 
bellious. 

In  dealing  with  a  case  of  posterior  urethritis,  it  should  be  borne  in 
mind  that  a  further  extension  of  the  inflammation  usually  results  from 
the  slightest  exciting  cause.  Special  emphasis  should  therefore  be 
placed  upon  all  directions  regarding  the  maintenance  of  absolute  rest, 
and  the  avoidance  of  stimulants  and  sexual  excitement. 

Epididymitis. — This  complication  comes  next  in  point  of  frequency. 

Statistics  vary  largely  regarding  its  occurrence,  depending  presumably 

upon  the  class  of  cases  observed  and  the  amount  of  care  employed  in  their 

treatment.     Gouley  states  that  it  occurs  in  about  thirty  per  cent  of  all 

cases  of  acute  urethritis.     The  majority  of  modern  authorities,  however, 

place  it  at  about  sixteen  per  cent.     In  three  hundred  and  two  acute  cases 

treated  by  the  ^vriter  with  bichloride  of  mercury,  epididymitis  occurred 

in  but  six  instances,  or  about  two  per  cent  of  the  patients.     In  three 

hundred  and  fifty-two  cases  treated  by  other  methods,  this  complication 

appeared  in  sixteen  per  cent.    As  in  the  case  of  cystitis  and  prostatitis  the 

presence  of  a  posterior  urethritis  enhances  greatly  the  probability  of  its 

occurrence.     In  fact,  it  may  be  seriously  questioned  if  this  complication 
11 
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ever  occurs  without  a  previous  extension  of  the  inflammatory  process  to 
the  posterior  urethra. 

The  infection  may  take  place  directly  by  an  extension  of  the  inflam- 
mation along  the  mucous  membrane  of  the  ejaculatory  ducts,  seminal 
vesicles,  and  vasa  deferentia,  or  indirectly  through  the  lymphatics.  In 
the  former  instance  we  have  involvement  of  the  spermatic  cord,  preced- 
ing by  several  hours  or  days  the  inflammation  of  the  epididymis.  In  the 
latter  the  symptoms  are  first  noticed  in  the  epididymis,  and  indeed  may 
remain  wholly  limited  to  that  locality. 

This  complication  occurs  with  most  frequency  in  the  third  and  fourth 
week  of  the  disease,  rarely  before  the  fourteenth  day,  but  after  that  period 
it  may  occur  at  any  time  while  the  urethritis  is  present.  The  predispos- 
ing cause  of  the  epididymitis  is  a  posterior  urethritis.  The  prophylactic 
treatment  consists  in  the  employment  of  measures  calculated  to  shorten 
the  duration  of  the  original  inflammation  and  prevent  its  extension  to  the 
posterior  urethra,  strict  adherence  to  hygienic  regulations  mentioned  in 
the  chapter  on  treatment,  and  the  wearing  of  a  well-made  suspensory 
bandage. 

Symptoms. — The  inflammation  may  be  ushered  in  by  a  chill,  followed 
by  a  high  fever.  This  is  usually  accompanied  by  a  more  or  less  severe 
pain  in  the  region  of  the  testicle.  Exceptionally,  the  pain  is  at  first 
noticed  in  the  region  of  the  inguinal  canal  and  upper  part  of  the  sper- 
matic cord.  In  these  cases  the  cord  can  be  felt  to  be  considerably  en- 
larged, hot,  and  tender,  before  any  change  can  be  felt  in  the  tissues  of  the 
epididymis.  The  swelling  of  the  affected  parts  takes  place  rapidly,  and 
frequently  within  a  few  hours  from  the  first  symptom,  the  affected  half 
of  the  scrotum  will  be  enlarged  to  twice  or  three  times  its  normal  size, 
very  hot,  and  exquisitely  tender.  Examination  reveals  the  presence  of  a 
large,  indurated  mass  nearly  surrounding  the  testicle,  composed  of  the 
infiltrated  tissues  of  the  epididymis.  In  the  severer  cases  this  may  be 
somewhat  obscured  by  the  presence  of  a  certain  amount  of  fluid  m  the 
cavity  of  the  tunica  vaginalis.  Under  ordinary  circumstances,  if  untreated, 
this  condition  may  remain  stationary  for  several  days  ;  the  pain  then  gradu- 
ally subsides,  and  the  redness  and  sensitiveness  disappear.  The  induration 
is  but  slowly  absorbed,  from  six  to  ten  weeks  often  being  required  to  effect 
its  disappearance.  Not  infrequently  a  small  nodule  may  remain  at  the 
head  or  tail  of  the  epididymis  for  many  years,  which  may  cause  a  com- 
plete obstruction  to  the  outward  flow  of  semen.  Instances  have  been 
known  where  the  inflammation  was  so  severe  as  to  result  in  local  necro- 
sis, gangrene,  and  suppuration.  In  general,  however,  the  prognosis  re- 
garding life  and  ultimate  resolution  is  good. 

Treatment. — The  indications  to  be  met  in  a  case  of  acute  epididymi- 
tis are,  first,  to  relieve  the  hypersemia  and  resulting  pain ;  and,  second,  to 
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promote  absorption  of  the  inflammatory  products.  The  former  is  best 
accomplished  by  absolute  rest  in  bed,  supporting  the  inflamed  organ  by 
some  mechanical  appliance,  and  the  application  of  heat  by  means  of 
fomentations  and  poultices.  The  flaxseed-meal  poultice  is  the  one  gen- 
erally employed,  and  when  properly  made,  and  applied  with  sufficient 
frequency,  it  affords  prompt  relief.  The  tobacco  poultice  has  long  en- 
joyed the  reputation  of  being  particularly  serviceable  in  this  condition, 
and  is  prepared  by  mixing  a  handful  of  fine-cut  tobacco  in  half  a  pint  of 
boiling  water,  and  then  adding  a  sufficient  quantity  of  ground  flaxseed  to 
give  it  the  required  consistence.  The  advantage  of  this  over  the  flaxseed 
poultice  is  due  to  the  alleged  narcotizing  effect  of  the  nicotine  on  the 
peripheral  nerves.  In  a  large  number  of  cases,  however,  this  method 
of  treatment  is,  for  obvious  reasons,  impracticable,  and  strenuous  efforts 
have  been  put  forth  by  surgeons  for  many  years  to  discover,  if  possi- 
ble, some  means  of  relieving  the  pain  and  extreme  tenderness  without 
necessitating  the  patient's  remaining  in  bed.  The  best  method  which 
has  been  suggested,  up  to  the  present  time,  is  that  by  means  of  the  actual 
cautery,  first  employed  by  Dr.  W.  S.  Halsted.  His  method  consists  in 
lightly  touching  the  surface  of  the  skin  overlying  the  affected  organ  with 
a  white-hot  cautery  point.  The  operation  requires  only  a  few  seconds, 
and,  if  skillfully  performed,  is  but  moderately  painful.  A  dressing  of 
iodoform-ointment  is  then  applied,  and  held  in  place  by  means  of  a  sus- 
pensory bandage.  Instant  relief  from  pain  frequently  follows  the  appli- 
cation of  this  treatment,  and  the  patient  is,  as  a  rule,  able  to  be  up  and 
walk  about  in  comparative  comfort.  In  a  report  entitled  Genito-Urin- 
ary  JSTotes,  published  by  the  writer  in  July,  1888,  in  the  Journal  of 
Cutaneous  and  Genito-Urinary  Diseases,  forty  six  cases  of  acute  epidid- 
ymitis are  reported  which  were  treated  by  this  method.  In  two  instances 
only  were  the  patients  obliged  to  remain  in  bed  after  the  first  application, 
and  in  one  of  these  the  real  cause  of  the  enforced  rest  was  a  coexisting 
cystitis.  Prompt  relief  from  pain  may  also  be  had  by  removing  the  fiuid 
collected  in  the  sac  of  the  tunica  vaginalis  by  means  of  an  aspirating 
needle.  Other  forms  of  counter-irritation,  such  as  the  application  of  a 
strong  solution  of  nitrate  of  silver  (forty  to  sixty  grains  to  the  ounce)  and 
the  ethereal  tincture  of  iodine,  have  been  employed,  but  these  are  inferior 
to  the  cautery,  and  often  give  rise  to  extensive  sloughing  of  the  epidermis. 
To  promote  absorption  of  the  inflammatory  induration,  measures  should 
be  undertaken  which  insure  the  application  of  heat,  moisture,  mild  counter- 
irritation,  compression,  and  suspension.  These  indications  are  pei4iaps 
best  fulfilled  by  the  use  of  the  dry  poiiltice^  first  suggested  by  Langlebert, 
a  report  of  which  was  furnished  by  the  writer  to  the  American  Associa- 
tion of  Genito-Urinary  Surgeons  in  September,  1891,  from  which  the  fol- 
lowing description  is  quoted :   "  The  dressing  consists  in  a  moderately 
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thick  layer  of  cotton-wool  well  applied  over  the  inflamed  testicle.  This 
is  covered  by  a  layer  of  rubber  protective  tissue  so  fashioned  that  it  com- 
pletely incloses  the  diseased  organ,  with  its  edges  extended  on  to  the 
healthy  skin  of  the  scrotum  in  a  manner  to  partly  overlap  but  not  en- 
tirely inclose  the  healthy  side.  This  is  secured  by  a  snugly  applied  gauze 
bandage,  and  the  whole  held  in  place  by  a  suspensory."  This  dressing, 
by  retaining  heat  and  preventing  the  evaporation  of  the  moisture  abun- 
dantly supplied  by  the  sweat-glands,  possesses  all  the  advantages  of  an 
ordinary  flaxseed  poultice,  and  in  addition  exerts  moderate  compression, 
insures  suspension,  and  allows  the  patient  to  be  up  and  about. 

This  procedure  has  been  extensively  employed  by  the  writer  in  hos- 
pital and  private  practice,  and  with  the  most  gratifying  results. 

Strapping  the  testicle  is  a  useful  procedure,  and,  when  properly  ap- 
plied, often  promotes  rapid  absorption  of  the  products  of  inflammation. 
To  be  of  any  value,  it  must  exert  compression  and  completely  encircle 
the  inflamed  organ.  To  accomplish  this  the  scrotum  should  be  shaved, 
the  healthy  testicle  pushed  upward  out  of  the  way,  and  a  circular  band  of 
pure  rubber  plaster  placed  above  the  organ  in  such  a  manner,  and  with 
sufficient  tension,  to  prevent  the  testicle  being  drawn  upward  through  the 
plaster  ring.  Alternate  longitudinal  and  circular  straps  should  then  be 
applied  until  the  whole  is  inclosed.  This  should  be  removed  and  reap- 
plied as  often  as  it  becomes  loosened. 

Inunctions  of  mercurial  ointment  seem  in  some  instances  to  hasten 
absorption.  The  advantages,  however,  are  not  sufficient  to  overcome  the 
danger  of  constitutional  disturbance  which  may  follow  its  employment. 
For  the  pathological  anatomy  and  further  consideration  of  this  subject 
the  reader  is  referred  to  the  chapter  on  the  Diseases  of  the  Testicle. 

Peri-urethral  Inflammation  {FolliGulitis,  CowperiUs,  Prostati- 
tis).— An  extension  of  the  inflammation  from  the  surface  of  the  urethral 
mucous  membrane  to  the  glands  and  follicles  emptying  into  the  canal,  and 
to  the  peri-urethral  connective  tissue,  may  constitute  a  complication  of  acute 
urethritis  which  is  more  or  less  serious,  according  to  the  location  of  the 
gland  and  the  severity  of  the  inflammation.  This  may  take  place  any- 
where along  the  course  of  the  canal,  but  the  usual  sites  of  the  inflamma- 
tory departure  are  at  the  fossa  navicularis,  at  the  bulb,  or  in  the  prostatic 
portion,  for  the  reason  that  the  glands  are  more  abundantly  located  in 
these  regions.  If  an  inflammation,  mild  in  character,  extends  along  the 
membranous  lining  of  a  mucous  follicle,  or  the  duct  of  a  racemose  gland, 
the  only  result  is  often  a  localized  point  of  induration  and  tenderness,  and 
an  exudation  of  pus  from  the  gland  into  the  urethra,  which  may  continue 
long  after  the  original  urethritis  has  subsided.  If  the  inflammation  is 
more  severe  in  character,  the  orifice  of  the  duct  or  follicle  may  be  oc- 
cluded by  swelling,  and,  as  a  result  of  the  retention  of  the  secretion,  a 
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cyst  may  be  formed  wliicli  often  attains  the  size  many  times  tliat  of  the 
original  gland,  and  which  may  finally  rupture  into  the  canal  or  externally, 
or  gradually  become  absorbed  and  disappear.  In  more  severe  cases  the 
inflammation  may  extend  beyond  the  limits  of  the  gland,  and  a  peri-glandu- 
lar cellulitis  result,  which  in  turn  may  extend  rapidly  along  the  tissues  of 
the  spongy  or  cavernous  bodies  of  the  penis,  giving  rise  to  extensive  ab- 
scess, sloughing,  and  subsequent  cicatricial  contraction.  An  infiltration  of 
urine  not  infrequently  occurs  when  a  peri-urethral  abscess  opens  into  the 
canal,  especially  when  this  opening  exists  behind  a  stricture.  This  may 
result  in  extensive  destruction  of  tissue  or  a  permanent  urinary  fistula. 

Simple  folliculitis  frequently  occurs  in  the  minute  glands  situated 
in  the  neighborhood  of  the  frsenum.  These  are  superficially  located,  and 
empty  into  the  fossa  navicularis.  When  inflamed,  they  appear  as  rounded, 
hard  nodules  on  one  or  both  sides  of  the  frsenum,  corresponding  in  size 
to  a  small  pea,  tender  to  the  touch,  and  covered  by  reddened  mucous  mem- 
brane. Softening  takes  place  in  three  or  four  days  usually,  and  a  spon- 
taneous external  opening  is  established.  Exceptionally,  the  opening  may 
occur  within  the  urethra. 

Treatment.— The  treatment  of  this  condition  consists  in  injecting  the 
minute  sac  with  a  drop  of  pure  carbolic  acid  or  a  concentrated  solution  of 
nitrate  of  silver.  This  is  best  accomplished  by  means  of  an  ordinary  hy- 
podermic syringe  and  probe-pointed  needle.  One  such  application  is  usu- 
ally sufficient  to  bring  about  a  cure.  If  untreated,  this  small  sac  may 
continue  to  suppurate  indefinitely,  offering  a  constant  source  of  urethral 
reinfection. 

When  the  inflamed  follicles  are  situated  posteriorly  to  the  fossa  navicu- 
laris they  develop  somewhat  more  slowly,  and  more  frequently  undergo 
resolution.  The  patient  complains  of  localized  pain  in  the  neighborhood  of 
the  urethral  canal.  The  pain  is  of  a  dull,  throbbing  character  at  first,  which 
becomes  burning  and  often  lancinating  after  the  passage  of  urine  or  during 
an  erection.  Examination  reveals  the  presence  of  a  hard,  rounded,  tender 
nodule  on  the  superior  or  inferior  surface  of  the  urethra.  This  increases 
in  size,  slowly  at  first,  and  may  retain  its  rounded  contour.  In  some  in- 
stances it  may  attain  the  size  of  a  large  pea  or  cherry.  Suppuration  fre- 
quently occurs,  and  spontaneous  rupture  of  the  sac  externally,  no  connec- 
tion with  the  urethra,  as  a  rule,  existing.  Occasionally  the  inflammatory 
process  undergoes  resolution,  and  the  cyst  remains  for  months  and  years 
as  a  rounded,  elastic,  painless  nodule,  which  gradually  disappears  without 
symptoms.  In  the  graver  cases  the  infiammation  extends  rapidly  beyond 
the  limits  of  the  gland  or  follicle,  and  results  in  a  diffuse  cellulitis,  indi- 
cated by  severe  throbbing  pain,  and  a  tender,  irregular  induration,  with 
oedema,  chills,  fever,  and  general  malaise.  In  the  milder  cases,  where  the 
inflammation  is  confined  to  the  gland,  the  treatment  should  consist  in 
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rest,  hot  ap23lieations,  and  the  inunction  of  an  ointment  of  the  oleate  of 
mercury  or  white-precipitate.  If  suppuration  occurs,  the  pus  should  be 
evacuated,  as  soon  as  detected,  by  a  free  incision.  The  cavity  should  be 
thoroughly  cleansed  with  peroxide  of  hydrogen,  and  packed  with  aseptic 
gauze. 

Co"wperitis. — This  is  a  name  used  to  designate  an  infrequent  com- 
plication of  urethritis,  namely,  the  involvement  of  one  or  both  glands  of 
Mery,  located  in  the  perineal  region  on  either  side  of  the  raphe  empty- 
ing into  the  bulbous  urethra.  The  process  of  infection  is  exactly  the 
same  as  in  the  folliculitis  described  above,  the  difference  being  only  in 
the  size  of  the  gland.  This  complication  occurs  usually  after  the  second 
week  of  the  disease,  and  is  chamcterized  by  pain  in  the  perineal  region, 
usually  at  first  appreciated  by  the  patient  while  sitting.  Upon  examina- 
tion, a  round,  painful  nodule  about  the  size  of  a  hazel-nut  is  felt  midway 
between  the  scrotal  junction  and  anal  orifice  on  either  side  of  the  rajpTie. 
This  rapidly  increases  in  size,  and  may  extend  beyond  the  median  line, 
and  lose  its  rounded  outline.  In  severe  cases  retention  of  urine  may  be 
occasioned  by  its  j^i'essure  on  the  urethral  canal.  Suppuration  is  usually 
announced  by  the  occurrence  of  chills,  fever,  and  softening  of  the  indu- 
rated mass.  If  untreated,  rupture  usually  takes  place  externally,  occasion- 
ally internally,  very  rarely  in  both  directions,  resulting  in  perineal  fistula. 

The  treatment  should  consist  in  rest,  hot  applications,  early  incision, 
careful  drainage,  and  thorough  asepsis. 

Prostatitis. — An  inflammation  of  the  prostate  gland  occurs  in  the 
same  manner  as  tlie  peri-urethral  inflammations  already  described.  It  is, 
liowever,  far  more  important  than  the  others,  for  the  reason  that,  on  ac- 
count of  its  intimate  connection  with  that  portion  of  the  nervous  and 
muscular  system  presiding  over  the  sexual  function,  and  the  expulsion  of 
the  urine,  its  inflammatory  involvement  is  accompanied  by  grave  dis- 
turbances of  these  functions,  and  also  for  the  reason  that  its  location 
beyond  the  reach  of  direct  remedial  measures  is  such  also  as  to  render  ex- 
tensive suppuration  and  burrowing  of  pus  most  dangerous.  Prostatitis 
rarely  occurs  before  the  end  of  the  third  week  of  the  disease,  unless 
the  pus  is  carried  directly  to  the  gland  by  the  passage  of  instruments  or 
great  carelessness  in  the  use  of  injections.  Two  varieties  of  inflammation 
may  occur  in  this  gland  as  the  result  of  gonorrhfjeal  infection — Xho,  follic- 
ular and  tlie  diffuse.  In  the  former,  one  or  more  follicles  are  in- 
volved ;  this  gives  rise  to  moderate  pain  and  uneasiness  in  the  perineal 
region,  accompanied  by  frequent  micturition,  tenesmus,  and  sexual  hy- 
peraesthesia.  These  symptoms  differ  from  those  produced  by  a  posterior 
urethritis  only  in  the  increased  amount  of  pain  in  the  perineal  region,  and 
the  marked  muscular  spasm  following  urination.  It  is,  however,  impossi- 
ble to  arrive  at  a  diagnosis  of  follicular  prostatitis,  except  as  a  result  of 
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rectal  examination.  This  also  may  be  negative  ;  generall}^,  however, 
some  small  points  of  induration  may  be  detected  in  one  or  the  other  lobe 
of  the  gland.     There  is  also  well-marked  tenderness  on  pressure. 

In  diffuse  prostatitis  the  symptoms  and  physical  signs  are  far  more 
characteristic.  In  addition  to  the  evidence  of  a  posterior  urethritis,  peri- 
neal pain,  frequent  urination,  and  tenesmus,  the  patient  experiences  a 
sense  of  fullness  and  pressure  in  the  rectum,  with  painful  defecation, 
and,  in  severe  cases,  the  passage  of  small,  ribbon-shaped  stools.  Reten- 
tion of  urine  may  occur  from  pressure  on  the  urethra.  A  rectal  exami- 
nation reveals  the  presence  of  an  enlarged  prostate,  which  may  attain  the 
size  of  a  large  orange  and  completely  occlude  the  rectum.  This  is  hard, 
hot,  pulsating,  and  tender.  Occasionally  the  prostate  is  found  to  be 
greatly  enlarged,  without  subjective  symptoms  ;  generally,  however,  there 
are  marked  perineal  weight  and  pain.  The  latter  may  become  severe,  and 
of  a  throbbing,  boring  character,  extending  along  the  urethra  and  into 
the  thighs  and  testicles.  Fever  is  usually  present,  and  its  degree 
furnishes  a  valuable  criterion  upon  which  to  base  an  opinion  regard- 
ing the  prognosis.  If  the  fever  does  not  rise  above  101°  Fahr.,  and 
is  unaccompanied  by  chills,  sweating,  and  prostration,  resolution  with- 
out suppuration  will  probably  occur.  Indeed,  resolution  is  the  rule  in 
diffuse  prostatitis  when  the  patient  can  have  the  advantages  of  skillful 
treatment.  In  these  instances  the  symptoms  disappear  rapidly  after  the 
acme  is  reached,  and  the  glandular  enlargement  progressively  decreases 
until  the  examining  linger  fails  to  detect  anything  abnormal.  When  sup- 
puration occurs,  the  fact  is  usually  announced  by  a  marked  chill,  high 
fever,  and  a  considerable  diminution  in  the  perineal  pain  and  tension. 
Fluctuation  can  occasionally  be  felt  through  the  rectum.  If  untreated, 
rupture  of  the  abscess  takes  place,  most  frequently  into  the  urethra,  occa- 
sionally into  the  rectum,  very  rarely  through  the  tissues  of  the  perinaeum. 
In  severer  cases,  where  the  inflammation  extends  beyond  the  capsule  of 
the  prostate  and  involves  the  periprostatic  connective  tissue,  extensive 
suppuration  and  burrowing  of  pus  may  take  place  between  the  layers  of 
tlie  pelvic  fascia  within  the  pelvis,  resulting  in  septic  absorption  and  death. 
Not  infrequently  the  abscess  opens  in  two  directions,  as  into  the  urethra 
and  rectum,  or  urethra  and  perinseum,  giving  rise  to  fistulse,  which,  if 
unrevealed,  renders  the  life  of  the  patient  wretched  beyond  description. 

Treatment. — When  the  diagnosis  of  acute  prostatitis  is  made  out,  abso- 
lute rest  in  bed  should  be  insisted  upon.  A  calomel  purge  at  the  beginning 
often  seems  to  exert  a  favorable  influence  over  the  course  of  the  disease, 
although  it  may  temporarily  increase  the  rectal  tenesmus.  Leeches  to  the 
perinseum,  followed  by  hot  sitz-baths  and  hot  rectal  enemata,  repeated 
three  or  four  times  a  day,  constitute  the  best  treatment.  Sufficient  opium, 
in  the  form  of  suppositories,  should  be  given  to  afford  relief  to  the  vesi- 
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cal  irritation  and  tenesmus.  The  application  of  cold  direct  to  the  prostate 
through  the  rectum  has  found  favor  with  some  German  surgeons.  This 
is  best  accomplished  by  means  of  the  cold  rectal  sound  (Fig.  6),  by  which 
a  stream  of  iced  water  is  kept  continually  flowing  through  the  hollow 
metal  bulb  introduced  into  the  rectum. 

If  suppuration  is  inevitable,  the  pus  is  best  evacuated  by  means  of  a 
perineal  incision  and  subsequent  drainage.  In  cases  where  spontaneous 
rupture  occurs  into  the  urethra  the  course  is  generally  favorable,  the 
abscess  cavity  rapidly  filling  with  granulations.     The  healthy  urine  seems 


Fig.  6. 

to  exert  in  such  cases  no  unfavorable  influence.  When  the  opening 
occurs  into  the  rectum,  however,  the  prognosis  is  not  as  favorable,  as 
the  introduction  of  intestinal  gas  and  fecal  matter  into  the  cavity  of  the 
abscess  tends  to  prevent  healthy  granulation,  and  may  give  rise  to  an  in- 
definite continuation  of  the  suppuration. 

Impotence  may  result  from  acute  prostatitis,  from  destruction  of  the 
seminal  vesicles  and  their  ducts  by  suppuration,  or  as  a  result  of  cica- 
tricial contraction.  Although  chronic  prostatitis  frequently  follows  the 
acute  follicular  form  of  the  disease,  it  can  hardly  be  considered  as  a 
complication  of  acute  urethritis.  For  its  consideration,  therefore,  the 
reader  is  referred  to  the  section  on  Diseases  of  the  Prostate. 

Vesiculitis. — An  inflammation  of  the  seminal  vesicles  and  their  ex- 
cretory ducts.  This  occasionally  occurs  as  a  complication  of  acute  ure- 
thritis. It  is  evidenced  by  a  sense  of  weight,  burning  pain,  and  throbbing 
in  the  region  of  the  vesical  neck  and  rectum,  extending  to  the  scrotum, 
increased  by  defecation,  and  is  accompanied  by  marked  sexual  hyperses- 
thesia,  priapism,  and  frequent  pollutions.  The  examining  finger  in  the 
rectum  detects  one  or  both  inflamed  seminal  vesicles  as  elongated,  fusi- 
form bodies  on  the  posterior  wall  of  the  bladder  just  above  the  prostate. 
These  are  hot,  and  tender  to  the  touch.  This  condition  is  usually  accom- 
panied by  the  symptoms  of  posterior  urethritis.  As  a  result  of  the  height- 
ened sexual  appetite,  frequent  involuntary  seminal  emissions  take  jjlace,  ac- 
companied l>y  a  throbbing,  burning  pain,  and  excessive  voluptuous  sensa- 
tion.    The   fluid   ejaculated  is  yellow  or  brownish  in  color,   and  upon 
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microscopic  examination  is  found  to  be  composed  of  pus,  blood,  and 
dead  spermatozoa.  Under  favorable  hygienic  and  therapeutic  conditions 
the  acute  symptoms  of  this  disease  subside  in  from  four  to  six  days,  and 
ultimate  recovery  may  take  place.  jSTot  infrequently,  however,  it  becomes 
chronic,  and  may  prove  most  rebellious  to  treatment.  The  symptoms  of 
the  chronic  condition  are  milder  in  character,  and  are  chiefly  those  of 
sexual  neurasthenia,  combined  with  those  of  a  chronic  postei-ior  urethritis. 
It  is  to  be  differentiated  from  the  latter,  and  from  chronic  prostatitis, 
by  an  examination  of  the  fluid  which  may  be  pressed  out  by  the  finger 
in  the  rectum.  This  is  best  accomplished  in  the  following  manner :  The 
patient  is  directed  to  pass  a  small  amount  of  urine  in  a  glass  reservoir, 
after  which  the  seminal  vesicles  are  emptied  by  the  method  just  described, 
and  the  remainder  of  the  urine  passed  in  two  portions,  and  each  preserved 
in  a  separate  glass  jar.  The  first  specimen  represents  the  washings  from 
the  urethra,  the  second  the  expressed  contents  of  the  seminal  vesicles,  and 
the  third  the  urine  as  it  is  contained  in  the  bladder.  In  chronic  vesicu- 
litis the  second  specimen  should  contain  a  larger  amount  of  pus  than  the 
third,  and,  in  addition,  a  number  of  dead  spermatozoa.  The  proportion- 
ate amount  of  pus  in  the  first  specimen  is  determined  by  the  amount  of 
urethritis  present,  and  is  not  of  value  in  the  diagnosis  of  vesiculitis. 
Temporary  impotence  as  a  result  of  vesiculitis  is  common,  and  due  to  the 
admixture  of  pus  with  the  seminal  fluid,  which  inhibits  if  not  destroys 
the  vitality  of  the  spermatic  elements. 

Treatment — In  acute  cases,  rest  in  bed,  opium  suppositories,  hot  ene- 
mata,  with  sitz-baths,  and  saline  laxatives.  The  psychrophore  has  been 
employed  by  Finger  with  success.  Preparations  of  bromide  of  sodium 
with  digitalis  and  camphor  may  often  be  found  useful  in  subduing  the 
sexual  hypersesthesia.  To  be  of  value,  however,  they  must  be  given  in 
large  doses.  The  treatment  of  chronic  vesiculitis  is  largely  hygienic, 
combined  with  measures  addressed  to  the  usually  present  chronic  ure- 
thritis. Cod-liver  oil,  iron,  sea-bathing,  and  a  change  of  climate  will 
often  be  found  more  useful  than  local  measures. 

Cystitis. — The  frequency  of  cystitis  as  a  complication  of  acute  ure- 
thritis has  been  greatly  exaggerated.  This  is  due  to  the  fact  that  until 
quite  recently  the  occurrence  of  frequent  micturition,  vesical  tenesmus, 
and  pus  in  the  urine  was  thought  to  be  pathognomonic  of  inflammation 
of  the  bladder,  whereas  we  now  know  that  these  symptoms  may  indicate, 
and  in  fact  generally  do  indicate,  only  an  inflammation  of  the  posterior 
urethra.  It  is  a  well-known  fact  that  a  very  considerable  amount  of.  cys- 
titis may  exist  without  the  occurrence  of  either  frequent  or  painful  mic- 
turition, provided  the  inflammation  is  limited  to  portions  of  the  mucous 
membrane  other  than  the  immediate  vicinity  of  the  internal  urethral 
orifice. 
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Tlie  subjective  symptoms  of  this  condition  are  somewhat  misleading, 
often  nothing  more  than  a  dull  pain  and  sense  of  weight  in  the  neighbor- 
hood of  the  symphysis  pubis  being  present.  There  is  tenderness  in  the 
hypogastric  region,  with  moderate  fever.  Chills  may  occur  in  severe  cases, 
with  high  fever  and  general  malaise.  In  cystitis  the  urine  soon  becomes 
neutral  or  alkaline  in  reaction  from  the  decomposition  of  urea.  This,  as 
Roosing  has  shown,  is  due  to  the  presence  of  micro-organisms.  The  free 
alkali  formed  by  this  decomposition,  by  its  action  on  the  pus,  forms  a 
substance  resembling  mucin,  which  invariably  collects  at  the  bottom  of 
the  vesical  reservoir,  is  expelled  with  the  last  portion  of  urine  passed,  and 
is  pathognomonic  of  intravesical  inflammation.  In  recent  cases  of  cys- 
titis, especially  when  the  bladder  is  frequently  emptied,  this  material  may 
be  absent. 

Finger  describes  three  conditions  usually  regarded  as  cystitis :  First, 
posterior  urethritis  /  second,  posterior  urethritis  with  moderate  cystitis 
in  the  immediate  vicinity  of  the  urethral  orifice  /  third,  cystitis  without 
posterior  urethritis.  These  conditions  can  only  be  differentiated  by  a 
three-glass  urine  test.  If  the  patient  urinates  in  three  glasses,  the  follow- 
ing facts  will  be  observed  regarding  the  gross  appearance  of  the  speci- 
mens : 


Location. 

First  specimen. 

Second  specimen. 

Third  specimen. 

Posterior  urethritis. 

Acid  urine ;    tripper  fa- 
den  ;  free  pus. 

Free  pus. 

Free  pus. 

Posterior  urethritis 

Urine    acid    or    neutral  ; 

Free  pus. 

Free  pus,  with  moderate 

with  cystitis. 

larger  amount  of  free 

amount      of      mucoid 

pus ;  tripper  faden. 

material. 

Cystitis. 

Urine    neutral    or    alka- 

Free pus. 

Free     pus,     and     large 

line  ;  free  pus. 

amount     of      mucoid 

material. 

These  tests  are  to  a  certain  extent  vitiated  by  the  presence  of  h?ematuria 
or  pus  from  the  pelvis  of  the  kidney.  In  the  absence  of  these  conditions, 
liowever,  they  may  be  relied  upon  as  furnishing  the  most  valuable  data  upon 
which  to  base  a  diagnosis. 

For  a  review  of  the  microscopic  appearances  of  the  urinary  sediment, 
the  reader  is  referred  to  the  article  on  Urinary  Analysis, 

Pathology. — In  cystitis  due  to  gonorrh(pal  infection  the  inflammatory 
appearances  are  most  marked  in  and  about  the  urethral  orifice.  The  ap- 
pearance of  the  mucous  membrane  varies,  from  a  slight  thickening  M'ith 
moderate  injection  of  the  vessels  to  an  intensel}^  red,  cedematous  tissue 
covered  with  pus  or  fibrinous  exudation.  II,Tmorrhages,  erosions,  and 
occasionally  deep  ulcerations,  may  be  pi-esent  in  the  severer  forms  of  the 
disease.  Tlie  prognosis  in  cases  of  acute  cystitis  is  usually  good,  when 
the  patient  can  enjoy  the  advantages  of  rational  treatment.     If  the  dis- 
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ease  is  neglected,  the  condition  soon  becomes  chronic  and  very  rebellious 
to  treatment.  Occasionally  the  inflammatory  process  extends  beneath 
the  mucous  membrane,  and  invades  the  connective  tissue  and  muscular 
layer  of  the  viscus  (a  condition  described  as  chronic  parenchymatous  cys- 
titis), with  greatly  thickened  walls  and  marked  diminution  in  capacity. 
This  is  practically  incurable,  and  will  be  described  further  in  the  article 
on  Cystitis. 

Treatment. — As  in  other  inflammatory  conditions  of  the  genito-urinary 
tract,  rest  occupies  the  first  position  in  the  successful  treatment  of  cystitis. 
Diuretics  are  of  decided  value  in  increasing  the  secretion  of  urine  and 
preventing  decomposition  by  frequent  emptying  of  the  bladder.  The  oil 
of  sandal-wood  in  full  doses  seems  often  to  exert  a  happy  influence  upon 
the  severity  of  the  symptoms,  and  in  connection  with  other  local  meas- 
ures may  be  of  positive  value.  Sufiicient  opium,  in  the  form  of  supposi- 
tories, should  be  given  to  relieve  the  pain  and  bladder  tenesmus,  if  present. 
After  the  acuteness  of  the  attack  has  subsided,  the  gentle  washing  out  of 
the  bladder  by  means  of  a  fountain  syringe  and  soft-rubber  catheter  with 
a  dilute  solution  of  salt  in  sterilized  water,  or,  better,  a  two-per-cent  solu- 
tion of  salicylic  acid,  serves  to  remove  the  pus  and  mucoid  material.  This 
should  be  followed  by  a  mild  solution  of  nitrate  of  silver  from  1  to  5,000 
to  1  to  1,000.  The  internal  use  of  boric  acid,  in  doses  of  five  to  ten  grains 
three  or  four  times  a  day,  with  the  view  of  sterilizing  the  urine  and  pre- 
venting the  development  of  bacteria,  has  been  extensively  used  of  late, 
especially  in  France,  and  often  with  gratifying  results. 

Pyelitis. — Inflammation  of  the  mucous  membrane  lining  the  pelvis 
and  calices  of  the  kidney.  This  occasionally  occurs  as  a  complication  of 
gonorrhoeal  inflammation  wdien  the  latter  has  infected  the  bladder.  The 
occurrence  of  this  complication  is  favored  by  conditions  which  impede 
the  outward  flow  of  urine,  as  urethral  stricture,  prostatic  enlargement,  and 
pressure  upon  the  ureters,  by  unfavorable  hygienic  surroundings,  a  vitiated 
constitution,  and  the  abuse  of  alcohol. 

Pathology. — In  the  acute  form  of  the  disease  the  mucous  membrane 
appears  deeply  injected  and  thickened,  and  the  cavity  of  the  renal  pelvis 
contains  a  mixture  of  urine,  blood,  and  pus.  In  the  severer  forms  minute 
haemorrhages  may  be  present,  and  occasionally  a  flbrinous  pseudo-mem- 
brane.    The  redness  extends  often  into  the  ureter. 

Symptoms. — The  symptoms  of  this  disease  are  pain  in  the  lumbar  region, 
extending  downward  to  the  bladder,  scrotum,  and  thighs,  increased  by 
exercise ;  frequent  micturition,  reflex  in  character,  simulating  posterior  ure- 
thritis ;  and  a  moderate  amount  of  fever  with  chills  and  profuse  perspira- 
tion, when  the  secretions  are  for  any  reason  retained.  In  mild  cases  any 
or  all  of  these  symptoms  may  be  wanting.  The  physical  examination  is 
usually  negative,  or  shows  at  most  only  slight  tenderness  over  the  kidney 
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region.  The  examination  of  the  nrine  furnishes  the  only  reliable  evidence 
of  the  disease.  The  usual  characteristics  of  a  pyelitic  urine  are  the  in- 
creased amount,  pale  color,  cloudy  appearance,  acid  reaction  ;  when  al- 
lowed to  settle,  the  pus  forms  a  thick,  compact,  creamy  mass  at  the  bottom 
of  the  glass.  Albumen  is  present  in  a  greater  amount  than  is  sufficient  to 
account  for  the  pus.  The  microscope  reveals,  in  addition  to  an  abundance 
of  pus,  an  occasional  hyaline  or  granular  cast ;  in  severe  cases,  blood  may 
also  be  present  in  the  sediment.  The  question  as  to  whether  the  presence 
of  any  characteristic  epithelial  cell  may  be  said  to  indicate  positively  the 
renal  origin  of  the  pyuria  in  a  given  case,  is  far  from  being  definitely 
settled. 

Prognosis. — In  uncomplicated  cases  of  acute  pyelitis  of  gonorrhceal 
origin  recovery  may  be  expected,  although  the  presence  of  pus  in  the 
urine  may  continue  for  months  or  years.  When  marked  obstruction  to 
the  outflow  of  urine  exists,  or  a  chronic  inflammation  of  the  lower  urinary 
passages,  the  outlook  is  more  grave,  as  the  long  continuance  of  pyelitis 
invariably  leads  to  pathological  changes  in  the  parenchyma  of  the  kidney 
and  resulting  nutritive  disturbances. 

Treatment. — This  is  mainly  hygienic,  and  consists  in  removing  as  far 
as  possible  the  cause  which  led  to  its  occurrence,  providing  absolute  rest 
in  bed  and  the  strict  avoidance  of  stimulating  food  and  drink.  If  the 
pain  be  severe,  marked  relief  can  often  be  afforded  by  the  external  appli- 
cation of  heat  in  the  form  of  fomentations  and  poultices,  or  by  the  em- 
ployment of  dry  cups  over  the  lumbar  region.  Diuretics  are  of  positive 
value,  and  should  be  used  freely.  The  best  agent  to  be  employed  is  pure 
water  taken  in  large  amounts.  Salol,  boric  acid,  and  the  balsams  have 
been  used  by  many,  and  may  exert  at  times  a  happy  influence  over  the 
course  of  the  inflammation.     Beyond  this  little  can  be  done. 

Balanitis. — An  inflammation  of  the  mucous  membrane  covering  the 
glans  penis.  This  occurs  frequently  during  the  course  of  an  acute  ure- 
thritis. As  it  is  a  generally  recognized  fact  that  the  gonococcus  develops 
only  under  exceptional  circumstances  upon  pavement  epithelium,  the 
balanitis  is  probably  the  result  of  a  primary  irritation  and  erosion  from 
the  caustic  action  of  the  gonorrhoeal  pas,  and  later  an  infection  by  means 
of  some  other  pathogenic  organism.  The  conditions  which  favor  the 
occurrence  of  this  complication  are  uncleanliness  and  the  presence  of  a 
long,  tight  prepuce. 

The  mucous  covering  of  the  glans  will  he  found  to  be  intensely  red, 
and  covered  with  an  abundant  secretion  of  foul-smelling  pus.  Superficial 
erosions  may  be  seen,  especially  over  the  corona  and  in  the  sulcus  imme- 
diately behind.  The  subjective  symptoms  are  a  sense  of  heat,  soreness, 
and  occasionally  throl^bing  pain.  With  this  is  usually  associated  a  certain 
amount  of  sexual  hypera;sthesia. 
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Treatment. — Propliylactic ;  circumcision  and  cleanliness.  During  an 
attack ;  frequent  bathing,  constant  exposure  of  the  glans,  applications  of 
hot  water,  and  lead  and  opium  wash  ;  later,  iodol  or  some  other  unirri- 
tating  dusting-powder. 

Phimosis. — By  this  is  understood  an  abnormal  narrowing  of  the 
preputial  orifice,  preventing  complete  retraction  of  the  foreskin.  This 
condition  may  be  congenital  or  acquired.  As  a  complication  of  acute 
urethritis,  we  have  to  do  only  with  the  acquired  variety,  M^hich  is  occa- 
sioned by  an  inflammatory  oedema  of  the  skin  and  connective  tissue. 

As  a  result  of  this  inability  to  retract  the  prepuce,  the  secretions  from 
the  urethra  collect  between  the  glans  and  inner  layer  of  the  foreskin,  and 
give  rise  to  balanitis,  with  erosions  and  often  ulcerations  of  the  mucous 
membrane,  adding  greatly  to  the  discomfort  of  the  patient. 

Treatment. — This  consists  in  cleanliness,  and  the  application  of  heat  to 
reduce  the  oedema.  The  former  is  best  accomplished  by  the  injection 
into  the  preputial  sac  of  a  saturated  solution  of  boric  acid,  or  some  other 
unirritating  antiseptic  fluid,  by  means  of  a  long,  pointed  glass  syringe  ;  the 
latter,  by  soaking  the  penis  in  hot  water  five  or  six  times  during  the  day. 
After  the  preputial  sac  has  been  thoroughly  cleansed  of  pus,  an  injection 
of  black-wash  should  be  made  and  allowed  to  remain. 

Paraphimosis  is  the  name  applied  to  that  condition  produced  by 
the  forcible  retraction  of  a  phimoticor  infiltrated  prepuce.  The  constrict- 
ing ring  which  forms  the  narrow  orifice  of  the  prepuce  compresses  the 
superficial  veins  which  should  convey  the  blood  from  the  glans  penis. 
As  a  result  of  this  pressure,  the  glans  rapidly  swells  and  becomes  oedema- 
tous  and  livid.  In  rare  instances,  where  the  swelling  is  extensive  and  the 
constriction  unrelieved,  gangrene  may  result.  Generally,  however,  the 
constricting  band  sloughs,  relieving  in  a  measure  the  strangulation  of  the 
parts,  and  the  swelling  gradually  subsides. 

Treatment. — This  should  consist  in  hot  applications,  gentle  compres- 
sion to  reduce  the  size  of  the  glans,  and  final  reduction  after  the  manner 
described  under  Diseases  of  the  Penis. 

Lymphangitis  and  Adenitis.— In  severe  cases  of  urethritis  the 
lymphatics  and  neighboring  glands  may  become  involved.  The  former 
are  more  frequently  affected  than  the  latter.  In  simple  lymphangitis  the 
swollen  vessels  can  usually  be  felt  as  hard  cords  generally  on  the  dorsum 
of  the  penis.  In  rare  instances  the  lymphatic  cord  can  be  traced  direct 
to  the  inguinal  glands.  If  the  inflammation  is  severe,  the  integument 
overlying  the  inflamed  lymphatic  canal  is  reddened,  hot,  and  tender,  and 
may  be  accompanied  by  oedema  of  the  skin  and  connective  tissue.  One 
or  more  inguinal  glands  itiay  become  enlarged  and  tender.  There  is, 
however,  but  slight  tendency  to  suppuration,  and  when  this  does  occur 
it  is  in  all  probability  due  to  a  mixed  infection. 


182  ACUTE  URETHRITIS.— GONORRHCEA. 

Treatment. — The  only  measures  required  for  this  condition  are  rest 
in  bed,  hot  fomentations,  and  measures  directed  against  the  original  ure- 
thritis. 

Yarious  skin  eruptions,  such  as  purpura  hgemorrhagica,  erythema 
multiforme,  and  urticaria,  have  been  observed  during  the  course  of  an 
acute  urethral  inflammation ;  also  endocarditis,  iritis,  and  other  diseases : 
but  as  there  is  no  reason  to  suppose  that  the  association  is  other  than 
accidental,  thej  will  not  be  included  among  the  true  complications  of  this 
disease. 

Gonorrhoeal  rheumatism  and  gonorrhoeal  ophthalmia  will  be  consid- 
ered in  separate  sections. 
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By  WILLIAM  K.  OTIS,  M.  D. 

Etiolog^r. — The  continuance  of  a  uretliral  discharge  for  a  period 
longer  than  two  months .  from  the  inception  of  the  disease  is  inevitably 
due  to  the  presence  of  some  pathological  condition  in  addition  to  the 
original  cause  of  the  inflammation,  thus  preventing  the  natural  tendency 
to  spontaneous  cure.  These  pathological  changes  consist  in  isolated 
granular  patches  on  the  urethral  mucous  membrane,  which  may  occur  at 
any  point  in  the  urethral  tract,  and  which  fail  to  heal  because  of  plastic 
infiltration  of  the  submucous  tissue,  causing  more  or  less  coarctation  of 
the  canal  at  these  points.  These  infiltrations,  according  to  Mr.  Reginald 
Harrison  and  others,  are  the  result  of  an  attempt  on  the  part  of  Nature  to 
prevent  the  leakage  of  urine  through  mucous  membrane  which  has  been 
denuded  of  its  protecting  epitlielium  by  a  superficial  inflammation  ;  but 
the  more  probable  view,  and  the  one  most  generally  held,  is  that  the  in- 
flammatory action  extends  deeply  into  the  urethral  and  even  the  peri- 
urethral tissues,  causing  the  deposit  of  plastic  material.  This  finally  re- 
sults in  a  true  cicatrix,  similar  in  all  respects  to  that  following  a  burn  of 
the  skin  or  of  other  tracts  lined  with  mucous  membrane,  not  subject  to 
contact  with  irritating  fluids. 

The  rdle  which  the  gonococcus  plays  in  the  production  of  these  infil- 
trations is  not  well  understood,  but  in  all  probability  it  penetrates  the 
deeper  tissues  and  is  the  direct  cause  of  the  inflammatory  deposit  which 
subsequently  becomes  organized  cicatricial  tissue.  Coarctations  may  have 
existed  in  many  cases  long  before  the  discharge  which  they  prolong,  and 
were  originally  due  to  morbid  conditions  of  the  urine  in  early  childhood 
— e.  g,,  an  excess  of  uric  acid,  which  at  the  time  may  have  passed  un- 
noticed. 

In  a  small  minority  of  cases  of  chronic  gonorrhoea  no  stricture  will  be 
found  to  be  present,  the  discharge  being  prolonged  by  either  the  involve- 
ment of  the  sinuses  and  glands  of  the  urethra  (which  are  much  more  nu- 
merous and  of  greater  depth  than  is  generally  supposed),  by  the  presence 
of  neoplasms,  or  by  the  general  condition  of  the  patient ;  but,  as  a  rule, 
these  cases  yield  readily  to  treatment,  which,  at  all  events,  is  identical 
with  that  pursued  in  other  cases  after  all  stricture  has  been  removed. 
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Diagnosis. — In  tlie  diagnosis  of  clironic  urethritis  it  is  exceedingly 
important  tliat  the  location  of  the  diseased  areas  should  be  carefully  de- 
termined. It  is  well  to  follow  the  classification  of  Ultzmann,  who  divides 
the  urethra  into  two  portions,  the  anterior  and  the  posterior.  The  ante- 
rior urethra  is  that  portion  situated  in  front  of  the  compressor  urethrae 
muscle ;  the  posterior,  including  the  prostatic  and  membranous,  is  the  por- 
tion situated  between  the  compressor  urethrae  muscle  and  the  internal 
sphincter  of  the  bladder. 

If  the  anterior  urethra  alone  is  invaded,  and  the  patient  be  required  to 
urinate  half  the  urine  into  one  glass  and  the  remainder  in  a  second  glass, 
only  the  first  half  will  appear  cloudy,  while  the  second  half  will  be  per- 
fectly clear.  If,  on  the  contrary,  the  posterior  urethra  is  the  seat  of  the 
disease,  the  discharge,  unable  to  overcome  the  pressure  of  the  strong 
compressor  urethri^  muscle  in  front,  flows  backward  into  the  bladder,  and 
its  entire  contents  will  be  clouded.  In  cases  where  the  secretion  is 
scanty,  the  anterior  urethra  may  be  washed  out  with  a  solution  of  sali- 
cylic acid,  one  sixteenth  of  one  per  cent,  through  a  soft-rubber  catheter 
passed  down  to  the  bulbo-membranous  junction.  Several  ounces  of  the 
fluid  should  be  injected  by  means  of  a  hand  syringe,  allowing  the  solu- 
tion to  escape  alongside  of  the  catheter,  thus  completely  cleansing  the  en- 
tire anterior  urethra. 

If  now  the  patient  urinates  in  two  portions,  and  the  first  portion  is 
cloudy,  while  the  second  is  clear,  the  inflammation  is  situated  in  the  pos- 
terior urethra.  Should  the  seminal  vesicles  be  suspected,  the  urine  should 
be  passed  into  three  separate  glasses ;  the  first  will  contain  the  washings 
of  the  urethra,  including  the  neck  of  the  bladder  ;  the  finger  should  then 
be  passed  into  the  rectum  and  pressure  brought  upon  the  seminal  vesicles 
on  both  sides ;  the  second  third  of  the  urine  being  now  passed  into  a 
clean  glass,  immediately  followed  by  the  passage  of  the  remaining  urine 
into  a  third  glass.  If  the  intermediate  portion  is  more  opaque  than  the 
other  two,  the  seminal  vesicles  are  undoubtedly  affected. 

The  discharge  itself  may  be  exceedingly  profuse,  or  it  may  be  so 
scanty  as  to  remain  unnoticed  by  the  patient,  appearing  only  as  discharge 
in  the  form  of  a  single  drop  in  the  morning  {goutte  militaire),  or  it  may 
only  appear  in  the  form  of  threads  in  the  urine.  These  threads  {Tripper- 
fdden)  consist  of  an  amount  of  purulent  secretion  exuding  from  the 
granular  patches,  too  small  to  appear  as  discharge,  which,  being  washed 
out  by  the  stream  of  urine,  are  rolled  up  in  the  form  of  threads  and 
appear  as  such  floating  in  the  urine.  They  consist  of  transparent, 
cylindrical  masses,  in  which  numerous  pus-corpuscles  and  a  few  urethral 
epithelial  cells  are  imbedded.  The  more  compact  such  fiber  seems,  the 
more  pus-cells  it  contains.  If,  on  the  other  hand,  it  is  transparent,  it 
consists  for  the  most  part  of  urethral  epithelium,  with  but  little  pus. 


TREATMENT.  185 

Tlie  more  tlie  epithelium  predominates  in  such,  a  thread  the  nearer  the 
process  is  to  a  cure.  Those  threads  which  are  principally  composed  of 
epithelium  have  a  tendency  to  float,  while  those  composed  chiefly  of  pus 
sink  rapidly  to  the  bottom. 

The  attempt  has  been  made  to  localize  the  seat  of  the  inflammation  by 
the  gross  appearance  of  these  threads,  the  thick,  short  threads  and  those 
which  frequently  assume  the  form  of  a  polliwog  being  supposed  to  come 
from  the  deep  urethra,  the  thinner  and  longer  threads  from  the  anterior 
to  the  triangular  ligament.  This  method  is  so  misleading,  however,  as  to 
be  practically  without  value,  and  it  is  only  when  we  discover  spermatozoa 
entangled  in  the  thread  that  we  can  definitely  conclude  that  it  is  formed 
in  the  prostatic  urethra. 

Treatment. — It  may  be  said  that  the  sooner  treatment  is  begun 
after  the  disease  has  arrived  at  the  subacute  stage  the  better.  At  this 
time  the  infiltrations,  not  having  had  time  to  become  organized  into 
cicatricial  tissue,  consist  of  plastic  material  alone,  and  frequently  yield  to 
simple  dilatation  without  the  necessity  of  resorting  to  a  cutting  operation. 

Local  Treatment. — The  first  step  in  the  treatment  of  a  plastic  deposit 
in  the  subepithelial  tissues  is  to  prevent  the  abnormal  development  of 
epithelial  structures.  The  superficial  erosions  and  granulations  of  the 
urethral  mucous  membrane  in  chronic  gonorrhoea  are  due,  as  has  been 
already  shown,  to  the  implication  of  the  deeper  layers,  and  therefore  it  is 
certainly  not  logical  to  attempt  a  cure  without  directing  the  treatment  to 
this,  the  underlying  cause  of  the  continuance  of  the  discharge.  Pressure 
is  a  most  serviceable  agent  in  these  cases,  and  is  best  exerted  by  the 
passage  of  full-sized  sounds,  which  should  be  allowed  to  remain  in  the 
urethra  for  three  or  four  minutes  each  day.  As  it  is  manifestly  im- 
possible for  a  solid  sound  to  exert  pressure  on  a  urethra  in  which,  as  is  so 
frequently  the  case,  the  meatus  is  the  smallest  portion,  it  will  often  be 
necessary  to  divide  this  up  to  the  normal  caliber  of  the  canal  behind  it, 
cutting  on  the  inferior  surface  with  a  blunt-pointed,  straight  bistoui-y — 
this  for  the  reason,  chiefly,  that  incisions  superiorly  in  the  glans  recon- 
tract  quickly,  or,  if  they  do  not,  absorption  of  the  tissue  of  the  glans  may 
occur  in  the  line  of  the  incision,  if  at  all  extensive,  which  may  result 
possibly  in  a  distinct  cleft.  The  enlargement  of  the  orifice  should  never 
be  made  by  a  sudden,  quick  stroke  of  the  knife,  as  it  is  sometimes  the 
custom  of  surgeons,  but  under  cocaine  or  ether,  very  deliberately,  and  by 
repeated  careful  incisions,  always  downward,  and  exactly  in  the  median 
line,  until  by  repeated  trials  with  the  bulbous  sound  the  precise  size  re- 
quired is  attained.  Should  the  frgenum  be  in  the  way,  if  broad  and  flat, 
the  incision  may  be  carried  through  its  center  as  far  as  its  base  ;  if  narrow, 
it  should  be  first  snipped  away  to  the  same  extent.  "When  the  meatus  is 
situated  too  low  to  allow  sufficient  room,  the  surgeon  must  content  him- 
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self  with  an  inferior  incision  that  shall  not  encroach  upon  the  true  floor 
of  the  canal,  and  will  have  to  use  the  urethrometer  or  its  equivalent,  in- 
stead of  the  sound,  for  keeping  the  sundered  ends  of  the  strictures  from 
uniting  until  healing  of  the  incision  is  complete.  The  importance  of  this 
operation  where  the  meatus  is  small  can  not  be  overestimated,  discharges 
which  have  resisted  treatment  for  many  years  frequently  recovering 
spontaneously  after  its  performance. 

No  matter  in  what  portion  of  the  canal  the  disease  may  be  located, 
the  first  indication  for  successful  treatment  is  the  removal  of  all  me- 
chanical obstacles  to  a  cure.  The  urethra  should  be  carefully  examined 
by  means  of  the  urethrometer  and  bulbous  bougies,  and  all  coarctations, 
no  matter  how  slight,  carefully  noted.  As  a  thorough  examination  of 
this  kind  is  somewhat  painful,  it  is  well  to  inject  half  a  drachm  of  a  four- 
per-cent  solution  of  cocaine  by  means  of  an  Ultzmann  or  other  syringe, 
lubricated  with  glycerin  ;  then,  after  a  few  moments,  the  urethrometer 
is  introduced,  closed  to  the  bulbo-membranous  junction,  and  slowly 
dilated  to  the  size  previously  estimated,  after  the  rule  of  Otis  *  (Figs. 
1,  2,  3),  and  drawn  gently  forward  until  it  is  stopped  by  the  presence  of 
some  contraction.  The  size  and  extent  of  this  having  been  noted,  it  is 
again  dilated  and  drawn  forward  until  it  is  again  stopped.  In  this  way  a 
perfect  map  of  the  urethra  is  obtained.  The  bulbous  bougies  are  exceed- 
ingly useful  in  cases  in  which  the  lower  strictures  are  smaller  than  the 
meatus,  or  where  the  meatus  has  been  divided,  giving  a  somewhat  more 
clean-cut  impression  than  does  the  urethrometer. 

All  pathological  narro wings  should  now  be  removed,  preferably  by 
dilating  urethrotomy,  although  in  recent  cases  simple  dilatation  will  often 
prove  sufiicient. 

Injection. — The  mechanical  obstacle  having  been  removed,  we  may 
proceed  to  the  treatment  of  the  diseased  mucous  membrane  with  some 
chance  of  success.  If  the  disease  exists  in  the  pendulous  urethra  alone, 
it  may  occasionally  be  cured  by  means  of  injections  with  the  ordinary 
pointed  urethral  syringe  (Fig.  4),  together  with  the  passage  of  a  full-size 
straight  sound  on  alternate  days.  The  syringe  should  have  a  capacity  of 
not  more  than  two  drachms,  and  the  injection  should  never  be  sufficiently 

*  Otis,  Stricture  of  the  Male  Urethra,  p.  89. 

Circumference  midway  of  the  Flaccid  Penis. 


Of  Penis. 

Of  Urethra. 

3  inches, 

or 

75  millimetres. 

30  millimetres,  or  more. 

3^  inches. 

or 

81  millimetres. 

32  millimetres,  or  more. 

3i  inches, 

or 

87  millimetres. 

34  millimetres,  or  more. 

3J  inches, 

or 

93  millimetres. 

36  )iiillimetres,  or  more. 

4  inches, 

or 

100  millimetres. 

38  millimetres,  or  more. 

4J  to  Ai  inches, 

or 

105  to  112  millimetres. 

40  millimetres,  or  more. 
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strong  to  cause  more  than  passing-  irritation.  These 
injections  may  consist  of  any  astringent,  vegetable  or 
mineral,  but  should  always  contain  an  antiseptic  ele- 
ment. 

When,  however,  the  disease  has  extended  into  the 
bulbous  portion  of  the  urethra,  it  will  be  necessary 
to  use  some  other  means  of  medication.  A  soft-rubber 
catheter  (14  French)  with  two  lateral  openings  may  be 
passed  in  as  far  as  the  bulbous  portion  of  the  urethra, 
allowing  the  medicated  solution  from  an  irrigator  to 
flow  slowly  along  the  sides  of  the  catheter,  thus  wash- 
ing out  the  entire  anterior  urethra  from  the  com- 
pressor urethrse  muscle. 

The  involvement  of  the  posterior  urethra  can  not 
be  regarded  as  a  complication,  but  rather  as  a  phase 
of  the  disease,  which  is  occasionally,  though  rarely, 
absent.  According  to  Letzel  and  Trzeinski,  92"5  of 
all  cases  became  posterior  and  chronic.  In  fifty  cases 
observed  by  Heisler,  twenty  per  cent  became  posterior 
in  the  first  week,  seventeen  at  the  end  of  the  second 
week,  seven  at  the  end  of  the  third  week,  and  ten  at 
the  end  of  the  fourth  week. 

It  is  desirable  in  the  treatment  of  chronic  gonor- 
rhoea, where,  as  is  usually  the  case,  the  entire  urethra 
is  more  or  less,  involved,  that  a  definite  system  of 
treatment  should  be  decided  upon,  varying  somewhat 
in  each  case  according  to  the  tolerance  of  the  patient. 
The  system  devised  by  Ultzmann  is  convenient,  and 
is  "usually  effective.  It  consists  in  the  application  of 
various  solutions  to  the  membranous  and  prostatic 
urethra,  and  to  the  mucous  membrane  of  the  bladder. 
For  this  purpose  he  uses  either  his  own  silver  catheter 
with  slit  openings,  or  an  ordinary  stiff  catheter  (Coude, 
15  French)  having  two  lateral  openings.  This  is 
anointed  with  glycerin  and  introduced  just  beyond 
the  compressor  urethrse  muscle.  A  hard -rubber 
syringe  of  three  or  four  ounces  capacity,  filled  with 
a  medicated  solution,  is  then  attached  by  means  of  a 
short  piece  of  soft-rubber  tubing  to  the  end  of  the 
catheter,  and  the  fluid  gently  injected  into  the  mem- 
branous urethra,  whence,  easily  overcoming  the  resist- 
ance of  the  weak  internal  sphincter  vesicae,  it  flows  ^iss.  i,  2,  and  3.— otis's 
into  the  bladder.     This  is  repeated  until  the  bladder 
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is  completely  full,  when  the  patient  immediately  empties  it  through  the 
urethra.     The  end  of  the  catheter  is  known  to  be  in  the  neck  of  the 

bladder  by  the  fluid  not  flowing  out 
alongside  of  it  through  the  urethra,  or, 
when  the  syringe  is  removed,  through 
the  catheter  itself.  It  is  well  to  begin 
Via.  4.-Conicai-pointed  syringe.  with  a  mild  solution,  gradually  increas- 

ing the  strength  each  day,  and  combin- 
ing this  treatment  with  the  use  of  the  solid  sound. 

A  favorite  method  of  Dr.  Ultzmann  was  to  begin  with  a  solution  con- 
sisting of  zinci  sulphas,  alum,  crud.,  acidum  carbolicum,  aa  1  part ; 
water,  500  parts ;  on  the  first  day  diluting  this  with  water  three  times ; 
on  the  second,  twice ;  and  on  the  third,  once ;  then  using  it  full  strength. 
If  this  is  well  borne,  it  is  changed  for  a  solution  of  permanganate  of 
potash,  1  to  2,000,  increasing  to  1  to  1,000,  when  a  l-to-2,000  solution  of 
argentic  nitrate  is  substituted  and  gradually  carried  up  to  1  to  1,000. 
The  solution  should  be  warm.  At  about  the  end  of  the  second  week,  in 
place  of  the  irrigation  on  every  third  day,  an  instillation  or  "  etching  "  of 
a  few  drops  of  a  five-per-cent  solution  of  argentic  nitrate  is  made  into 
the  neck  of  the  bladder  by  means  of  the  drop  catheter  or  syringe.  This 
consists  of  a  capillary-tubed  catheter  with  a  straight  shaft  of  rather  ab- 
rupt curve,  to  which  is  attached  an  ordinary  hypodermic  syringe.  The 
desired  amount  is  drawn  into  the  syringe,  and  the  catheter  introduced 
until  the  end  has  passed  the  membranous  portion,  which  is  indicated 
when  the  long  axis  of  the  catheter  is  45°  from  the  vertical,  showing  that 
the  triangular  ligament  has  been  passed.  If  the  application  has  been 
properly  made,  none  of  the  injected  fluid  will  return,  and  a  desire  to 
urinate  will  be  felt  soon  after  the  application.  This  treatment  is  espe- 
cially effective  in  cases  of  irritability  of  the  vesical  neck.  Applications 
should  be  repeated  only  after  a  period  of  two  or  three  days,  or  until  after 
the  effects  of  previous  applications  have  passed  entirely  away.  The 
strength  of  the  solution  may  be  increased  up  to  as  high,  in  some  cases,  as 
sixty  grains  to  the  ounce,  though  in  others  it  will  be  found  necessary 
to  begin  with  a  mild  solution,  even  as  low  as  one  or  two  per  cent. 

Guyon,  who  formerly  used  a  method  very  similar  to  that  of  Ultz- 
mann, has  recently  introduced  a  plan  of  treatment  consisting  in  the  use  of 
solutions  of  the  bichloride  of  mercury,  beginning  with  a  mild  solution — 
1  to  30,000,  or  even  40,000,  and  gradually  carrying  it  up  to  1  to  20,000. 
lie  fills  the  bladder  in  tlie  same  way,  allowing  the  patient  to  empty  it 
through  the  natural  route,  thus  washing  out  the  entire  urethra. 

After  a  time  it  will  be  noticed  that  this  treatment  causes  so  much 
irritation  that  little  ])enefit  results,  when  the  irrigations  are  immediately 
stopped,  and  instillations,  by  means  of  the  drop  catheter,  of  a  solution  of 
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tte  bichloride  of  1  to  3,000,  gradually  increasing  up  to  as  high  as  1  to 
1,000,  are  used.  Usually  these  "  etchings "  are  somewhat  painful,  the 
pain  not  coming  on  as  rapidly  as  when  the  nitrate  of  silver  is  used,  but 
lasting  somewhat  longer,  and  being  much  more  severe.  This  treatment 
will  often  be  found  exceedingly  serviceable  in  those  cases  which  have 
resisted  attempts  at  a  cure  by  means  of  the  nitrate  of  silver,  but  in  other 
cases  it  has  proved  to  be  much  less  efficient  than  the  silver  solutions. 

The  method  introduced  by  ISTeisser  consists  in  the  injection  into  the 
bladder  of  a  l-to-8,000  solution  of  the  nitrate  of  silver.  The  catheter  is 
passed  into  the  bladder  and  slowly  withdrawn,  the  fluid  being  injected 
until  the  catheter  has  passed  the  compressor  urethrae  muscle.  The  solu- 
tion first  flows  back  into  the  bladder,  and  then  forward,  alongside  the 
catheter.  The  first  day  a  solution  of  the  nitrate  of  silver,  1  to  8,000,  may 
be  used,  the  patient  retaining  for  two  hours  the  portion  injected  into 
the  bladder.  This  is  repeated  daily,  and  in  a  few  days  the  discharge 
usually  ceases,  leaving  only  the  threads,  which  as  a  rule  disappear  in  a 
few  weeks.  Toward  the  end  of  the  treatment  it  is  only  necessary  to 
make  the  injection  every  two  or  three  days.  Some  patients  are  unable  to 
bear  even  so  weak  a  solution  as  1  to  8,000,  or  the  irritation  caused  by  the 
injection  and  the  passage  of  the  catheter  is  so  great  that  the  daily  injec- 
tion is  not  advisable.  In  these  cases  it  will  be  necessary  for  the  surgeon 
to  use  considerable  judgment,  neither  pushing  the  injection  to  such  a 
strength  as  to  cause  the  patient  an  inordinate  amount  of  pain,  nor  so 
much  irritation  of  the  urethral  mucous  membrane  as  to  produce  itself  the 
very  condition  which  he  is  endeavoring  to  cure. 

Suppositories. — When  the  posterior  urethra  alone  is  involved,  a  favor- 
ite method  of  treatment  by  many  surgeons  is  the  introduction  of  supposi- 
tories by  means  of  the  jporte-remede  of  Dittel.  This  consists  of  an  ordi- 
nary silver  catheter,  nine  and  a  half  inches  in  length,  open  at  the  distal 
end,  but  with  a  well-fitting  obturator  with  a  flexible  stem.  The  obturator 
in  place,  the  instrument  is  introduced  until  the  end  lies  in  the  posterior 
urethra,  when  the  obturator  is  withdrawn  and  a  medicated  pencil  of 
cocoa-butter  inserted  into  the  proximal  end  of  the  instrument  and  pushed 
down  into  the  prostatic  urethra  by  reinserting  the  obturator.  These  sup- 
positories may  be  simply  astringent,  or  they  may  be  made  to  act  even  as  a 
caustic. 

Another  method  of  treating  the  urethra  in  these  cases  is  by  the  intro- 
duction of  a  sound  smeared  with  some  form  of  medicated  ointment,  either 
the  ordinary  smooth  sound  or  one  in  which  depressions  have  been  made 
in  order  better  to  carry  the  medicament. 

Endoscopic  Treatment. — Owing  largely  to  the  efforts  of  Griinfeld  and 
Oberlander,  and  to  the  introduction  of  new  instruments,  one  of  the  most 
satisfactory  methods  at  our  disposal  for  treating  the  conditions  met  with 
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in  chronic  urethritis  is  by  the  use  of  the  endoscope.  By  this  means  the 
mucous  membrane  can  be  carefully  examined,  and  isolated  spots  touched 
with  very  much  stronger  solutions  than  could  be  used  by  any  other 
method.  The  advantages  of  this  are  manifest.  The  most  advantageous 
form  of  urethroscope  is  that  vs^hich  will  admit  of  ready  access  of  instru- 
ments through  the  tube,  and  in  which  the  illumination  is  sufficient  to 
detect  the  smallest  lesions  of  the  urethral  mucous  membrane. 

In  most  forms  of  endoscopy  in  which  reflected  light  is  used,  either 
there  is  no  room  for  the  introduction  of  instruments,  or  there  is  so  much 
extraneous  light  that  after  a  little  time  the  eye  becomes  dazzled  and 
tired,  very  much  as  one  feels  after  looking  at  snow.  In  order  to  over- 
come these  difficulties,  I  have  constructed  a  urethroscope,  consisting  of  a 
small  metal  cylinder  one  and  a  half  inch  long  by  one  inch  in  diameter. 


Fig.  5. — Otis's  electro-uretliroscope. 

one  end  of  which  is  open.  Within  this  cylinder,  one  quarter  of  an  inch 
distant  from  the  open  end,  is  a  miniature  incandescent  electric  lamp, 
placed  directly  behind  a  convex  lens.  The  electric  connections  with  the 
lamp  are  placed  in  a  piece  of  hard  rubber  one  inch  long,  which  serves  as 
a  handle  to  the  instrument,  a  cut-off  being  so  arranged  that  the  lamp  is 
under  control  and  can  be  turned  on  or  off,  or  renewed  at  pleasure.  A 
stout  wire  one  and  a  quarter  inch  in  length  connects  the  instrument 
with  the  top  of  the  plate  of  the  Klotz's  urethroscopic  tube  by  means  of 
a  small,  flat  foot  at  its  distal  end,  at  the  outer  extremity  of  which  is  a 
smooth  pin.  This  pin  flts  in  a  hole  in  the  top  plate,  and  on  revolving 
the  instrument  a  quarter  circle  the  foot  swings  under  a  shoulder  attached 
to  the  plate  and  is  securely  fastened.  This  joint  is  fii-m  and  easy  of 
manipulation,  readily  allowing  the  illuminator  to  be  attached  or  removed 
at  any  time  during  the  examination.  Hinged  joints,  swinging  in  oppo- 
site directions  at  each  end  of  the  wire,  allow  the  instrument  to  be  turned 
in  any  direction.  The  rays  of  light  passing  through  the  lens  are  thrown 
down  the  tube,  and  the  illuminated  fleld  is  easily  observed  by  an  eye 
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looking  over  the  top  of  the  cylinder.  The  advantages  of  the  instrument 
are  the  exclusion  of  all  extraneous  light,  a  very  much  more  ready  access 
to  the  urethral  field  both  to  the  eye  and  for  instrumental  applications, 
and  greatly  increased  illumination. 

The  instrument  is  also  very  light  and  compact,  being  much  smaller 
and  only  one  seventh  the  weight  of  the  Leiter  instrument.  The  eye  may 
be  placed  much  nearer  the  mucous  membrane  to  be  examined.  Its  great 
simplicity  of  construction  should  insure  a  moderate  cost. 

The  tube  being  passed  down  to  the  bulbo-membranous  junction,  the 
obturator  is  withdrawn  and  the  instrument  applied.  Granular  spots  are 
easily  detected  under  the  strong  illumination,  and  with  a  little  practice 
the  openings  of  the  glands  can  also  be  seen. 

In  making  applications,  the  strong  solutions  only  are  of  value.  Sixty 
grains  of  the  nitrate  of  silver  on  a  cotton  swab,  pure  iodine,  or  even 
lunar  caustic,  or  the  electric  actual  cautery,  may  be  used.  As  it  is  rather 
difficult  to  remove  the  cotton  from  the  end  of  the  applicator  after  it  has 
been  used,  the  little  sticks  employed  by  florists  to  attach  flowers  are  very 
serviceable  as  applicators,  and  may  be  thrown  away  after  using  once. 

Drainage. — In  certain  cases  the  invasion  of  the  posterior  urethra  is 
attended  with  chronic  tenesmus  and  frequency  of  urination,  the  patient 
rarely  being  able  to  retain  more  than  an  ounce  or  two  of  urine  at  a  time, 
and  is  obliged  to  micturate  every  hour,  or  even  more  often.  He  has  to 
wear  a  urinal,  or  to  constantly  remain  near  some  place  where  he  can  re- 
lieve himself,  and,  from  pain  and  attendant  want  of  sleep,  loses  flesh  and 
strength,  and  becomes  so  nervous  and  irritable  that  life  is  scarcely  bear- 
able either  for  himself  or  his  friends. 

In  these  cases,  which  are  often  mistaken  for  tuberculosis,  local  treat- 
ment seems  to  aggravate  rather  than  alleviate  the  condition,  the  irritation 
caused  by  the  introduction  of  instruments  being  greater  than  any  benefit 
derived  from  the  medicated  solution.  The  bladder  requires  a  com]3lete 
rest,  and  that  for  a  considerable  period,  at  least  several  weeks.  To  estab- 
lish this  the  most  eflicient  means  is  by  drainage  through  the  perinseum. 
The  patient  having  been  etherized  and  placed  in  the  lithotomy  position, 
the  peringeum  shaved  and  rendered  thoroughly  aseptic,  a  grooved  stafi  is 
passed  into  the  bladder  and  firmly  held  in  the  median  line  by  an  assist- 
ant, the  bow  of  the  staff  being  pressed  outward  toward  the  operator,  who 
sits  in  front,  and  with  the  left  forefinger  in  the  rectum  feels  for  the  apex 
of  the  prostate.  An  incision  is  now  made  through  the  skin  and  super- 
ficial structures,  about  one  inch  in  length,  its  lower  end  being  about  an 
inch  above  the  margin  of  the  anus.  A  long,  straight  bistoury  is  then 
passed  along  the  finger  into  the  groove  of  the  staff  and  the  urethra 
divided  for  a  little  over  a  quarter  of  an  inch.  A  director  is  then  passed 
through  the  incision  along  the  groove  in  the  staff  into  the  bladder  and 
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the  staff  removed.  The  right  forefinger  may  now  be  inserted  and  the 
interior  of  the  bladder  thoroughly  explored,  which  is  greatly  aided  by 
pressure  with  the  other  hand  above  the  symphysis.  The  attendant  over- 
stretching of  the  vesical  neck  is  in  all  probability  exceedingly  beneficial, 
acting  by  temporarilj^  paralyzing  the  sphincter,  as  is  done  in  the  case  of  the 
sphincter  ani  in  the  operation  for  fissure.  A  large  rubber  catheter  is  now 
passed  through  the  wound,  extending  into  the  bladder  cavity  only  just  so 
far  as  to  drain  it,  and  is  held  in  place  by  a  silk  stitch  passing  through  the 
edges  of  the  wound  and  the  catheter.  The  patient  being  put  to  bed,  the 
end  of  the  tube  is  placed  in  a  bottle  and  the  bladder  allowed  to  drain 
freely.  At  the  end  of  two  or  three  days  the  stitch  is  removed  and  the 
tube  thoroughly  cleansed.  The  bladder  should  be  washed  daily  through 
the  tube,  such  solutions  being  used  as  cause  no  undue  amount  of  pain.  The 
tube  should  be  frequently  cleansed  from  any  deposit  of  calcareous  mate- 
rial. The  relief  from  this  operation  is  usually  instantaneous,  and  the 
bladder  should  be  allowed  to  drain  as  long  as  possible,  at  least  for  a  period 
of  several  weeks. 

The  duration  of  the  contagious  period  of  the  discharge  is  a  question 
of  great  importance,  and  one  which  is  not  at  all  easy  to  decide.  It  has 
been  made  doubly  important  of  late  by  gynaecologists,  who  have  pointed 
out  that  many  uterine,  tubal,  and  ovarian  diseases  are  due  to  contagion 
from  this  source.  Though  we  are  unable  always  to  detect  the  gonococci 
in  the  discharge  or  in  the  Tripperfdden,  it  is  quite  evident  that  they  lie 
hidden  in  the  crypts  and  intercellular  spaces  of  the  urethral  mucous 
membrane,  ready  to  bloom  forth  upon  any  exciting  cause,  such  as  over- 
indulgence in  stimulants  or  sexual  intercourse.  Thus  we  often  find 
patients  who  have  once  contracted  gonorrhosa  continually  complaining  of 
their  misfortune  in  the  frequency  with  which  they  contract  new  attacks 
from  sources  which  they  considered  unimpeachable,  whereas  in  reality 
it  is  simply  a  rekindling  of  the  old  malady.  While  it  is  probable  that 
the  contagious  element  is  not  present  when  Tripperfdden  alone  exist,  yet 
at  any  time  these  cases  may  present  a  discharge  which  is  contagious.  No 
patient  should  be  allowed  to  marry  within  a  year  after  the  total  dis- 
appearance of  all  discharge,  until  all  stricture  has  been  removed  from  his 
urethra,  and  until  the  Tripperfdden  consist  of  epithelium  alone.  In 
regard  to  this  last,  however,  even  normal  urethra3  whicli  have  never  been 
subjected  to  the  invasion  of  the  gonococcus  occasionally  throw  off  Trip- 
perfdden containing  white  cells,  so  that  it  will  be  necessary  for  the 
practitioner  to  use  judgment  as  to  the  nature  of  the  Tripperfdde7i\r\.e2ich. 
case. 

The  great  majority  of  men  having  gonorrhoea  recover  entirely,  at 
least  so  far  as  any  infectious  element  is  concerned.  They  marry,  and 
their  wives  remain  perfectly  healthy,  even  though  the  husbands  continue 
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to  pass  urine  containing  threads  composed  largely  of  white  cells,  and 
while  uncured  gonorrhoea  is  undoubtedly  responsible  for  a  certain  amount 
of  ovarian  and  tubal  disease,  the  probabilities  are  that  this  factor  has  been 
overestimated. 

General  Treatment. — In  regard  to  the  general  treatment  of  cases  of 
chronic  gonorrhoea,  it  is  not  necessary  to  restrict  the  patient  nearly  as 
closely  as  when  the  disease  is  acute.  Avoidance  of  excessive  indulgence 
in  alcoholics,  particularly  champagne  and  beer,  care  of  the  general  health, 
moderate  exercise,  avoiding  horseback  and  bicycle  riding,  or  too  violent 
exercise,  and  avoidance  of  sexual  intercourse,  are  advantageous  in  these 
cases,  but,  after  all,  it  is  through  local  treatment  that  we  must  expect  to 
effect  a  cure. 

Finally,  in  those  unfortunate  cases  which  are  also  the  subjects  of 
tubercular  infection,  the  tubercle  bacillus  and  the  gonococcus  appearing 
side  by  side  in  the  discharge,  the  prognosis  is  exceedingly  grave.  In 
these  cases  local  treatment,  as  a  rule,  is  worse  than  useless — in  fact,  is  often 
harmful,  although  in  some  cases  emulsions  of  iodoform  may  prove  of 
service.  It  has  been  suggested  by  Belfield  that  the  trichloride  of  iodine, 
beginning  with  a  solution  of  one  quarter  of  one  per  cent,  and  increasing 
to  one  per  cent,  might  be  of  service  ;  but  should  these  remedies  fail,  a  sea- 
voyage,  or  life  in  some  salubrious  climate,  is  all  that  can  be  suggested  to 
aid  these  unfortunate  sufferers. 
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EXPLANATION   OF   FIGURES   ON  PLATE   11. 

1,  Normal  urethra,  near  fossa  navicularis;  2,  normal  urethra,  anterior  por- 
tion of  pendulous  part;  3,  normal  urethra,  posterior  portion  of  pendulous  jmrt; 
4,  normal  urethra,  central  portion,  parietal  position  of  tuhe;  5,  normal  urethra, 
lacuna  Morgagni,  one  enlarged,  parietal  position ;  6,  normal  urethra,  bulging  in 
of  mucous  membrane  (caliber  of  tube  smaller  than  that  of  urethra) ;  7,  normal 
urethra,  membranous  portion ;  8,  normal  urethra,  anterior  portion  of  colliculus 
seminalis  protruding  between  lateral  folds;  9,  normal  urethra,  colliculus  semi- 
nalis,  with  aperture  of  uterus  masculinus ;  10,  colliculus  seminalis  enlarged  and 
hypercemic;  11,  membranous  portion  (new  formation  of  blood-vessels),  hyper- 
aemic  condition  in  shape  of  stripes ;  12,  difPuse  hypersemia  and  oedema  of  mu- 
cous membrane  (pendulous  portion);  13,  patch  of  granular  condition;  14,  15, 
later  stages  of  granular  condition,  with  infiltration  of  subepithelial  tissue ;  16, 
epithelauflagerungen  (new  formation  of  epithelial  layers) ;  17,  18,  patch  of 
granular  coodition  with  lacunae  Morgagni,  before  and  after  local  treatment; 
19,  polyp  of  membranous  portion ;  20,  papillary  excrescences  (vegetations)  of 
pendulous  portion ;  21,  22,  large  polypus  (central  position)  (Griinfeld) ;  23,  cica- 
tricial stricture  (Griinfeld) ;  24,  old  cicatricial  stricture  after  dilatation  (Griinfeld) . 
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ENDOSCOPY. 

By   HERMANN   G.   KLOTZ,   M.  D. 

The  urethra  is  not  directly  accessible  to  examination  by  the  human 
eye.  It  is  true,  by  pressing  the  orifice  between  two  fingers  in  a  perpen- 
dicular direction  the  lips  of  the  meatus  will  separate  sufficiently  to  allow 
the  inspection  of  a  portion  of  the  fossa  navicularis,  or,  by  extending 
the  meatus  by  means  of  the  blades  of  a  forceps,  the  mucous  membrane 
may  be  seen  to  the  depth  of  nearly  one  inch.  But  to  look  beyond  that 
distance  some  contrivance  is  needed  ;  first,  to  hold  asunder  the  walls  of 
the  urethra,  which  naturally  are  in  close  contact ;  and,  second,  to  illumi- 
nate the  cavity  thus  formed  sufficiently  to  render  it  distinctly  visible 
at  a  certain  distance.  The  instruments  which  have  been  constructed  for 
this  purpose  are  called  endoscopes,  and  the  art  and  practice  of  examining 
the  inside  of  the  urethra  by  means  of  such  instruments,  endoscopy. 
These  words  are  derived  from  the  Greek  evBov,  within,  inside  of,  and 
(TKoirelv,  to  view,  and  simply  mean  inspecting  the  interior.  By  analogy 
with  the  terms  used  for  the  visual  examination  of  other  interior  or- 
gans of  the  human  body,  as  the  eye,  the  larynx,  the  urinary  bladder, 
viz.,  ophthalmoscopy,  laryngoscopy,  cystoscopy,  etc.,  it  would  be  more 
correct — as,  in  fact,  is  frequently  done — to  use  the  terms  "urethros- 
copy "  and  "  urethroscope."  But  since  Desormeaux  made  known  his 
instrument  under  the  name  of  the  endoscope,  the  general  term  has  almost 
universally  been  applied  to  the  examination  of  the  urethra  alone,  and 
by  an  endoscope  we  understand,  as  a  rule,  an  instrument  for  the  examina- 
tion of  the  urethra.  The  conditions  for  the  examination  of  the  urethra 
being  somewhat  similar  to  those  of  the  vagina,  only  much  less  favorable  for 
illumination  on  acco*iint  of  the  narrowness  and  length  of  the  urethra,  most 
of  the  apparatus  intended  for  the  purpose  of  distending  its  w^alls  follow 
the  shape  of  vaginal  specula,  the  simple  cylindrical  speculum  being  the 
prototype  for  most  of  the  tubes  introduced  into  the  urethra,  while  a  num- 
ber of  bivalve  specula  have  been  devised  at  different  times.  But  the 
problem  of  lighting  the  cavity  of  the  urethra  presented  much  greater 
difficulties,  and  led  to  the  construction  of  a  number  of  complicated  and 
impractical  apparatus,  their  authors  endeavoring  to  unite  in  one  the  dif- 
ferent parts  necessary  for  the  purpose. 
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Development  of  tlie  Endoscope. — The  first  instrument  which 
actually  stood  the  test  of  practice  was  that  of  A.  J.  Desormeaux,  of  Paris, 
presented  in  1853  to  the  Academy  of  Medicine.  In  1865  he  published  the 
practical  results  obtained  with  it  in  his  book  on  The  Endoscope  and  its  Ap- 
plications to  the  Diagnosis  and  Treatment  of  the  Affections  of  the  Urethra 
and  of  the  Bladder.  Desormeaux's  instrument  was  still  far  from  perfect, 
and  the  numerous  surgeons  all  over  the  civilized  world  who  took  interest 
in  the  subject  at  once  set  to  work  to  improve  upon  it  by  applying  better 
sources  of  light,  gradually  separating  the  light  itself  from  the  instrument 
proper,  and  reducing  the  latter  to  more  simple  forms.  The  decided  inno- 
vation, to  use  for  illumination  the  common  laryngeal  mirror  fixed  to  ahead- 
band  or  handle  as  a  reflector,  without  any  connection  with  the  tube  proper, 
was  made  in  1862  by  August  Haken,  a  practitioner  of  Eiga.  This  method 
was  soon  adopted  by  other  surgeons,  particularly  by  Joseph  Gruenfeld,  of 
Yieuna,  who,  by  a  number  of  publications  beginning  in  18Ti,  has  probably 
done  more  than  any  one  else  to  demonstrate  to  the  profession  in  general 
the  comparative  simplicity  and  the  practical  value  of  endoscopy.  Gruen- 
feld has  given  an  almost  complete  history  of  the  development  of  the 
endoscope,  with  a  description  of  the  older  instruments,  in  a  paper  published 
in  the  Wiener  med.  Jahrbuch,  1879.  The  literature  of  endoscopy  has 
already  assumed  considerable  proportions.  An  almost  complete  list  up  to 
1880  is  found  in  Gruenfeld's  book,  Die  Endoscopic  der  Harnrohre  und 
Blase,  which  appeared  in  1887  as  part  of  the  Deutsche  Chirurgie,  pub- 
lished by  F.  Encke.  It  is  the  first  complete  treatise  on  the  subject.  The 
list  of  publications  has  been  continued  as  far  down  as  1888,  by  E.  Burck- 
hardt,  of  Basel,  in  his  monograph.  Endoscopic  und  endoscopische  The- 
rapie  der  Krankheites  der  Harnrohre  u.  Blase,  published  in  1889  ;  a  book 
full  of  practical  instruction  and  advice,  illustrated  by  numerous  histories 
of  cases  and  by  beautifully  executed  plates.  These  are  the  only  books 
treating  entirely  on  the  subject  of  endoscopy.  Among  the  large  number 
of  papers  published  in  periodicals,  those  of  Oberlander,  of  Dresden,  oc- 
cupy a  prominent  position,  although  more  of  interest  to  experienced  prac- 
titioners with  the  endoscope. 

Changes  and  improvements  in  the  shape  and  material  of  the  urethral 
tubes  have  been  devised  at  different  times  without  material  change  of  the 
principle  of  construction.  The  great  progress  in  the  application  of  the 
electric  light  within  the  last  few  years  has  again  almost  revolutionized 
the  principles  of  the  endoscope,  and  has  furnished  us  with  a  number  of 
valuable  inventions.  There  is,  therefore,  no  want  of  practical  instruments  ; 
we  are  rather  confronted  by  an  emharras  de  riehesse  in  trying  to  recom- 
mend any  one  particularly  to  those  who  wish  to  employ  endoscopy. 

The  least  complicated  instrumentarium  is  required  for  Gruenfeld's 
method,  with  the  light  and  the  reflector  separated  from  the  urethral  tubes 
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or  sounds,  whicli  deservedly  form  the  most  important  part  thereof,  and 
almost  entirely  usurp  the  name  of  the  endoscope.  From  the  different 
instruments  recommended  by  Gruenfeld  only  one  is  really  necessary. 
This,  the  simple  endoscope,  is  a  straight  cylindrical  metallic  or  hard-rubber 
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Fig.  1. 


tube,  cut  rectangularly  at  its  visceral  end,  with  a  well-rounded  and  smooth 
edge ;  the  ocular  end  widens  into  a  short  funnel,  the  edge  of  which  is 
rough  or  indented  to  afford  a  firm  grip  for  the  finger  of  the  observer.  A 
conductor  or  obturator,  intended  to  close  the  visceral  end  of  the  tube  dur- 
ing its  introduction,  is  formed  either  of  a  solid  rubber  plug,  or  of  a  strong 
wire  rod  bearing  an  olive  or  acorn  shaped  or  cylindrical  bulb.  It  must 
be  well  rounded  at  the  top,  and  well  fitted  into  the  end  of  the  tube,  so 
as  to  bring  the  shape  of  the  closed  instrument  as  nearly  as  possible  to 
that  of  a  simple  metallic  sound  or  catheter.  Gruenfeld' s  tubes  vary  from 
four  to  thirteen  centimetres  in  length,  and  from  ISTos.  14  to  24  of  the 
French  scale  in  width,  and  are  blackened  on  the  inside.  An  important 
modification  of  Gruenfeld's  simple  endoscope  was  effected  by  Steurer,  of 
]^ew  York.  When  the  endoscope  is  introduced  to  its  full  length  into 
the  urethra,  the  gradually  widening  funnel  of  the  ocular  end  enters  the 
meatus  and  unduly  distends  the  same,  often  causing  discomfort  and  pain 
to  the  patient.  To  obviate  this,  Steurer  places  a  disk  between  the  funnel 
and  the  tube  proper,  by  which  the  glans  penis,  without  stretching  of  the 
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meatus,  may  be  shoved  back  over  the  tube.  Thereby  the  length  of  the 
urethra  is  reduced  considerably,  and  the  deeper  portions  can  be  reached 
with  a  tube  much  shorter  than  the  urethra  itself.  In  1886,  after  several 
years'  experience  with  the  same,  I  published  a  modification  of  Gruenfeld's, 
or  rather  Steurer's,  endoscope  devised  by  myself,  which  since  has  become 
well  known  in  the  United  States  as  Klotz's  endoscope.  The  funnel-shaped 
part  of  the  ocular  end  of  Gruenfeld's  tube  has  been  entirely  dispensed 
with.     Ostensibly  intended  to  facilitate  catching  of  the  light-rays,  it  in- 


198  ENDOSCOPY. 

creases  the  distance  between  the  eye  of  the  observer  and  the  object  by 
almost  one  inch,  without  offering  any  advantage  for  increasing  the  quan- 
tity or  intensity  of  the  hght  by  deiiecting  any  of  the  rays,  as  only  nearly 
parallel  rays  can  reach  the  end  of  the  tube,  eight  to  thirteen  centimetres 
long. 

The  tube  itself  is  made  of  coin  silver,  in  preference  to  cannulas  made 
of  brass  or  other  coarser  metals,  or  of  hard  rubber,  because  silver  can  be 


worked  into  much  thinner  tubes,  which,  in  consequence  of  the  \dder  bore, 
furnish  a  wider  field  of  view  for  the  same  size  of  tube.  Besides,  silver 
tubes  are  much  less  affected  by  the  chemical  action  of  caustic  and  astrin- 
gent solutions,  and  can  be  kept  much  more  easily  clean  and  smoothly 
polished  than  Gruenfeld's  blackened  tubes.  Auspitz  had  already  been 
taught  by  experience  that  the  dissipated  reflexes,  dreaded  so  much  by 
others,  do  not  increase  in  quantity  if  the  inner  surface  of  the  tube  is  al- 
ways kept  clean  and  smooth,  while  on  the  other  side  in  blackened  tubes 
the  intensity  of  the  light  is  greatly  impaired  by  a  considerable  absorption 
of  light-rays.  To  avoid  annoying  reflexes  from  the  surface  of  the  disk, 
an  unpolished  hard-rubber  plate,  one  millimetre  and  a  half  thick,  is  riveted 
to  the  metallic  disk.  This  is  clean,  less  liable  to  be  injured  by  chemicals, 
and  insures  a  firm  and  comfortable  grip,  particularly  during  exploration 
of  the  deeper  portions  of  the  urethra,  wherein  the  tube  has  to  be  held 
securely  and  firmly,  and  to  be  moved  cautiously  against  the  powerful  re- 
sistance of  the  muscles.  The  disk  has  a  diameter  of  four  centimetres, 
somewhat  larger  than  Steurer's,  to  prevent  overlapping  of  abundant  pre- 
puces. This  very  light  and  simple  endoscope  is  extensively  used  in  the 
United  States,  and  has  been  recommended  by  Keyes  and  Gerster,  of  New 
York  ;  N'ewell  and  Allen,  of  Boston  ;  Eversole,  of  St.  Louis  ;  and  more 
recently  by  S.  Alexander  and  William  K.  Otis,  of  New  York. 

Tubes  made  of  hard  rubber  have  been  applied  by  Weinberg,  and  later 
Vjy  Scliuetz,  of  Frankfort,  who  adopted  Steurer's  disk.  They  are  of  very 
light  weight,  clean,  and  can  be  introduced  and  advanced  without  a  con- 
ductor. To  make  them  strong  enough,  however,  their  walls  must  be  of 
considerable  thickness,  and  the  dark  inside  absorbs  much  light.     Glass 
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tubes,  wliicla  had  been  used  already  by  Buttles,  of  New  York,  in  186Y, 
have  more  recently  been  described  by  Posner,  of  Berlin,  after  the  model 
of  Ferguson's  vaginal  specula,  lined  with  silver  and  covered  with  black 
varnish.  They  undoubtedly  have  the  advantage  of  cleanliness,  resistance 
to  chemicals,  and  of  excellent  hght.  With  Unna,  who  had  previously 
used  glass  tubes  himself,  I  consider  them  too  dangerous,  on  account  of  the 
liability  to  break,  particularly  if  introduced  into  the  deeper  portions  of 
the  urethra.  All  tubular  endoscopes  expose  to  view  at  the  visceral  oj)en- 
ing  only  a  small  portion  of  the  mucous  membrane  at  one  time.  By  their 
forward  or  backward  movement  gradually  other  parts  come  into  view, 
and  thus  the  entire  lining  may  be  inspected  from  the  deeper  portions  to 
the  orilice.  To  afford  inspection  of  a  more  continuous  strip  of  the  mu- 
cous membrane,  some  bivalved  dilating  specula  have  been  constructed, 
which  can  be  distended  either  at  the  visceral  end  alone  or  in  their  entire 
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length.  In  1879  Auspitz  placed  a  dilating  speculum  before  the  profes- 
sion. Meyer,  of  Berlin  (1886),  Tuttle  (1887),  and  Tilden  Brown,  of  l^ew 
York  (1888,  modified  in  1889  and  1891),  have  described  dilatable  specula 
composed  of  strong  wires  joined  by  a  metal  ring  or  band  at  the  visceral 
end.  By  different  screw  attachments,  or  by  means  of  a  lever,  these  specula 
can  be  separated  independently  at  the  ocular  as  well  as  at  the  vesical  end, 
thus  affording  equal  dilatation  for  the  whole  length  of  the  urethra.  These 
dilating  instruments  are  undoubtedly  useful  for  examination  of  the  an- 
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terior  portion  of  the  urethra.  For  longer  distances  the  perspective  side- 
long view  of  an  extended  stretch  of  mucous  membrane  does  not  give  dis- 
tinct pictures.  Besides,  the  mucous  membrane  will  bulge  into  the  field 
of  view  through  the  intervals  between  the  wire  bars  and  obstruct  the 
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view.  The  pressure  of  the  branches  is  sure  to  affect  the  appearance  of 
the  mucous  membrane  by  rendeiing  it  more  or  less  anaemic,  while  the 
danger  of  injuring  the  mucous  membrane  bv  catching  it  between  the 
branches  in  closing  and  removing  the  instrument  is  certainly  a  possibihty. 
The  substitution  of  solid  bars  for  the  wire  rods,  introduced  by  Brown  in 
his  more  recent  modification,  may  dispose  of  the  bulging  in  of  the  folds. 
It  seems  that,  while  not  preferable  for  common  use,  the  dilating  endoscopes 
may  prove  of  particular  value  for  the  isolation  of  jDapillary  and  other 
growths,  and  for  the  demonstration  of  strictures  of  wide  caliber — a  ques- 
tion yet  to  be  decided  by  further  experience. 

Yon  Antal's  aero-urethroscope,  and  a  later  similar  device  by  F.  Heuel, 
of  ISTew  York,  purpose  to  distend  the  urethral  walls  without  a  tube  by 
compression  of  air  within  the  canal,  thereby  affording  an  unobstructed 
continuous  exposure  of  the  urethral  surface.  The  impossibility  of  using 
these  instruments  without  an  assistant,  the  influence  of  the  pressure  of 
the  air  on  the  blood-vessels  of  the  mucous  membrane  which  is  rendered 
more  or  less  anaemic,  the  restriction  of  its  use  to  the  anterior  portion,  and 
the  preclusion  of  the  use  of  any  application  for  cleaning  and  treating  the 
mucous  membrane,  deprive  this  instrument  of  every  claim  for  general 
practical  use. 

With  all  these  endoscopic  tubes  or  sounds  the  hght  is  thrown  into  the 
urethra  by  a  reflector,  either  attached  to  a  handle  or  more  commonly  to  a 
head  bandage,  so  as  to  leave  the  right  hand  of  the  observer  entirely  free. 
A  concave  mirror  of  focus  length  of  ten  inches,  generally  used  for  illumi- 
nation of  the  larynx,  answers  the  purpose  very  well.  It  affords  entire 
liberty  in  the  selection  of  the  light  itself.  By  far  the  best  light  is  direct 
sunlight,  and  it  should  always  be  employed  when  it  can  be  secured,  par- 
ticularly in  the  beginning  of  endoscopic  study,  A  plain  mirror  attached 
to  the  head-band  is  best  used  for  its  reflection,  as  the  concave  mirror  de- 
velops considerable  heating  effects.  Under  sunlight  the  differences  in 
color  appear  most  natural.  The  conflguration  of  the  surface,  and  dilated 
and  newly  formed  blood-vessels,  can  be  more  readily  distinguished  than 
by  any  other  mode  of  illumination.  Sunlight  reflected  by  white  clouds, 
and,  under  favorable  conditions,  even  diffuse  daylight,  afford  sufficient 
illumination  ;  but  as  direct  sunlight  is  unfortunately  not  always  at  our 
disposal,  some  artificial  light  is  therefore  indispensable.  Any  good  kero- 
sene or  gas  lamp,  with  argand  burner,  either  alone  or  in  connection 
with  Toboldt's  or  other  light-intensifying  apparatus,  will  answer  more  or 
less  well.  Auer's  and  Weissbach's  incandescent  gas-burners  with  their 
almost  perfectly  white  light,  and,  finally,  the  Edison  electric  lamp,  are 
particularly  serviceable.  In  the  diaphotoscope  of  Schuetz,  of  Frankfort, 
the  electric  light  is  employed  in  a  very  ingenious  manner ;  it  is  highly 
praised  by  Burckhardt,  who  says  he  has  of  late  used  it  almost  exclusively. 
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The  electric  lamp,  in  the  shape  of  a  perforated  disk,  is  placed  directl}'  in 
front  of  a  perforated  concave  mirror,  and  is  protected  by  a  condensing 
lens  with  a  dull  ground  surface ;  the  whole  apparatus,  inclosed  in  a  me- 
tallic case  in  such  a  manner  that  heating  is  avoided  as  far  as  possible,  is 
placed  directly  in  front  of  the  eye,  eitlier  by  means  of  a  handle  or  a  head- 
bandage,  so  that  the  light  is  placed  almost  in  the  eye  of  the  observer. 
The  other  instruments  for  which  the  electric  light  has  been  brought  into 
service,  and  which  naturally  recommend  themselves  to  those  who  enjoy 
the  service  of  a  battery,  or  can  connect  the  electric  lamp  with  the  current 
from  the  street  furnished  by  tlie  electric-light  companies,  are  of  different 
construction.  A  very  interesting  instrument  is  Oberlander's  electro-ure- 
throscope,  recently  improved  by  Kollmann,  of  Leipsic.  Its  characteristic 
feature  is  the  placing  of  an  illuminated  platinum-wire  loop  at  the  vesical 
end  of  the  tube  in  the  immediate  vicinity  of  the  mucous  membrane.  The 
necessity  of  cooling  the  tube  by  a  current  of  cold  water,  the  reduction  of 
the  lumen  of  the  tube  by  the  staff  bearing  the  light  and  the  cooling  appa- 
ratus, the  difficulties  of  making  any  applications  to  the  diseased  portions 
during  illumination,  the  necessary  attention  to  battery  and  water-supply, 
render  the  instrument,  even  in  its  improved  shape,  rather  complicated, 
although  the  intensity  of  the  light  is  certainly  very  great  and  the  views 
obtained  are  very  distinct. 

Other  inventors  have  united  the  tube,  reflector,  and  the  light  into  one 
single  piece,  returning  to  the  principle  of  Desormeaux.  The  best-known 
representative  of  this  class  is  Leiter's  electro-endoscope  (1887).  It  is 
recommended  as  a  most  serviceable  instrument  by  Finger.  A  small 
Edison  lamp  is  placed  on  top  of  a  handle,  through  which  the  wires  run, 
inside  of  a  cover  and  in  front  of  the  concave,  slightly  inclined  mirror. 
This  throws  parallel  rays  of  light  into  the  tube  to  the  visceral  end.  The 
observer  looks  from  behind  and  over  the  mirror  into  the  urethra  through 
a  metallic  ring  into  which  lenses  for  correction  or  magnifying  may  be 
inserted.  The  ocular  end  of  the  tube,  being  unobstructed,  is  open  for 
the  introduction  of  tampons,  brushes,  and  other  instruments — a  great 
advantage  over  Desormeaux's  instrument,  and  over  the  electro-urethro- 
scope  of  ISTyrop  (1886),  which  otherwise  shows  a  construction  similar  to 
Leiter's.  The  principal  objections  to  Leiter's  instrument  are  its  size 
and  weight.  For  observation  only,  it  is  convenient  enough  if  both 
hands  are  at  your  service,  the  left  hand  fixing  the  penis  and  the  right 
one  directing  the  instrument  by  the  handle ;  but  when  the  right  hand 
is  needed  for  cleaning  the  field  of  view,  or  for  therapeutic  manipula- 
tions, it  is  impossible  for  the  left  one  to  support  the  penis  and  the  tube 
with  the  weight  of  the  optic  apparatus  attached,  and  at  the  same  time  to 
effect  exact,  tender,  and  subtile  handling  of  the  tube  which  is  required 
for  successful  examination. 
13 
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^y.  K.  Otis,  of  New  York,  and  after  him  S.  Alexander  and  F.  Til- 
den  Brown,  reduced  Leiter's  optic  apparatus  to  a  mere  skeleton  and  its 
weio-ht  to  one  sixth  of  the  original,  which  with  aluminium  as  material 
mio-ht  still  be  reduced.     A  small  concave  mirror  is  connected  by  a  stout 
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wire  about  two  inches  in  lengtli  with  the 
proximal  end  of  the  urethral  tube.  Mid- 
way on  this  wire  is  attached  a  small  Edison 
electric  lamp,  a  semicircular  screen  being 
placed  immediately  behind  the  mirror  to 
cut  off  extraneous  rays  of  light.  It  is 
now  attached  to  the  rubber  disk  of  Klotz's 
endoscope,  either  by  a  screw  (Alexander) 
or  by  a  simple  attachment  (Otis)  which 
allows  of  rapid  change  of  the  endoscopic 
tube.  At  the  distal  end  of  the  wire  is 
placed  a  small  flat  foot,  at  the  outer  ex- 
tremity of  which  is  a  smooth  pin.  The 
pin  fits  into  a  hole  of  the  disk,  and  on 
revolving  the  instrument  a  quarter  of  a 
circle  the  foot  swings  under  a  shoulder 
riveted  to  the  plate  and  securely  fastened. 
Brown  has  connected  the  same  apparatus  with  his  bivalve  speculum.  In 
this  reduced  form  the  electro-end oscope  certainly  recommends  itself  as 
extremely  simple  and  practical.  It  must  be  acknowledged  that  it  is  an 
advantage  of  the  instruments  in  which  tube,  reflector,  and  light  are 
joined  in  one  piece,  that  the  illumination  and  possibility  of  inspection 
of  a  certain  region  are  assured  at  once  as  soon  as  the  instrument  is  intro- 
duced,  and  will  remain  so  regardless  of  changes  in  the  position  of  the  ob- 
server or  of  the  patient.  With  the  head-mirror  the  focus  of  light-rays 
has  first  to  be  directed  into  the  tube  and  on  the  desired  spot  of  the 
urethra.  A  precise  position  of  the  head  is  therefore  exacted,  and  the 
accommodation  of  the  same  to  the  changes  in  tlie  position  of  the  object 
as  well  as  the  observer.  Sufficient  dexterity  in  directing  the  hght,  unless 
previously  gained  from  laryngological  studies,  is,  however,  easily  ac- 
quired by  practice,  and  if  once  acquired  affords  ample  compensation  by 
enabling  the  ol)server,  by  a  slight  movement  of  the  head,  to  change  the 
intensity  of  the  light  and  to  focus  the  rays  much  more  nicely  on  impor- 
tant points  so  as  to  bring  out  the  differences  in  the  surface  of  the  mu- 
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cons  membrane.  This  can  not  be  effected  with  an  instrument  in  which 
the  distance  between  the  hght  and  the  visceral  end  of  the  endoscopic 
tube  is  a  fixed  one,  and  tubes  of  uniform  length,  therefore,  have  to  be 
employed,  while  witli  the  mirror,  endoscopes  with  any  desired  length  can 
be  used,  F.  T.  Brown  has  tried  to  eliminate  from  Otis's  endoscope  this 
disadvantage  by  making  the  speculum  movable  along  the  bar  which  bears 
the  electric  lamp.  Perhaps  it  would  be  more  advantageous  to  make  the 
lamp  itself  slide  upon  the  horizontal  bar  which  connects  the  mirror  and 
the  tube. 

Endoscopic  Armamentarmm. — Whatever  method  of  endoscop- 
ic examination  may  be  selected,  and  whichever  illuminating  apparatus, 
it  will  be  necessary  to  have  several  urethral  tubes  of  different  caliber, 
and,  whenever  practicable,  of  different  lengths.  It  is  obvious  that  in 
general,  cmteris  painhus,  the  intensity  of  the  light  and  the  distinctness  of 
the  picture  received  by  the  eye  of  the  observer  will  increase  in  proportion 
with  the  width  and  decrease  with  the  length  of  the  tube.  As  a  rule, 
therefore,  the  largest  caliber  that  passes  the  meatus  ought  to  be  employed, 
and  the  shortest  tube  that  will  reach  to  the  spot  which  it  is  intended  to 
examine.  While  there  is  really  little  difference  in  the  length  of  the  ure- 
thra, the  length  of  the  pendulous  portion  of  the  penis,  and  the  develop- 
ment of  the  connective-tissue  framework  of  the  same  vary  considerably 
in  different  individuals.  In  most  cases  an  instrument  four  inches  in 
length  will  be  sufficient  to  reach  the  membranous  portion  by  shoving  back 
the  penis  with  the  disk,  but  for  demonstration  of  the  prostatic  portion 
instruments  of  five  or  five  and  a  half  inches  are  preferable.  In  partic- 
ular cases  I  have  had  constructed  tubes  six  and  a  half  inches  long,  to  get  a 
view  near  the  external  orifice  of  the  bladder.  Tubes  under  No.  23, 
French  scale,  even  if  only  two  and  a  half  to  three  inches  long,  are  of 
very  little  use.  To  those  who  have  had  some  experience  with  endoscopy, 
they  may  occasionally  be  of  good  service  for  reconnoitering  the  forward 
portions  of  the  urethra,  and  to  prove  the  absence  of  certain  conditions, 
like  warts,  ulcers,  etc.:  but  to  get  an  insight  into  the  condition  of  the 
mucous  lining  and  of  the  submucous  tissue,  it  requires  tubes  from  24, 
French,  upward,  increasing  in  length  with  the  caliber.  A  set  of  endo- 
scopic tubes— No.  23,  3  inches  long ;  No.  24,  4|-  inches  long ;  No.  26,  4^ 
to  5-|  inches  long  ;  No.  28,  5^  inches  long  ;  No.  30,  4  to  5-J  inches  long  ; 
and  perhaps  one  No.  32,  5-|  inches  long — will  probably  be  sufficient  for  all 
practical  purposes. 

Besides,  a  number  of  auxiliary  instruments  will  be  needed  for  the 
successful  application  of  the  endoscope  to  diagnosis  and  treatment — a 
number  of  tampon-holders,  better  not  fewer  than  twenty,  for  cleaning 
the  surface  of  the  mucous  membrane  of  adherent  grease,  pus,  mucus, 
blood,  or  other  substances,  and  for  applying  drugs  in  solution  or  in  pow- 
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der  form.  Pieces  of  cylindrical  wood  such  as  used  in  preparing  matches, 
cut  into  convenient  length,  are  suflBcientlj  rough  to  hold  tufts  or  wads  of 
absorbent  cotton  after  a  few  turns  around  their  axis.  Thej  may  be 
armed  with  tampons  at  both  ends  and  thrown  away  after  use.  Strong 
wire  rods  of  galvanized  wire,  brass,  or  German  silver,  bent  at  one  end 
into  a  ring  to  serve  as  a  handle,  and  filed  sufficiently  rough  or  bearing  a 
number  of  turns  of  a  shallow  screw,  are  equally  serviceable,  and  can  be 
used  again  after  removal  of  the  soiled  tampons.  The  tufts  or  tampons 
themselves  ought  to  be  of  different  sizes  for  the  different  sizes  of  tubes 
and  according  to  the  extent  of  the  spot  to  which  they  are  to  be  applied. 
The  plain  rods  are  preferable  to  more  complicated  pincer-like  instru- 
ments, to  which  a  cotton  tuft  is  fastened  by  a  ring.  Occasionally  the 
tampons  get  loose  from  the  rods  and  remain  in  the  tube,  but  usually  can 
be  removed  without  difficulty  by  the  rough  end  of  the  wire,  or,  better 
still,  by  a  wire  drawn  out  into  a  fine  corkscrew.  For  the  application  of 
medicine,  the  cotton  tampons  are  preferable  to  pencils  or  hair-brushes, 
because  they  are  always  clean,  absorb  sufficient  fluid  to  communicate  it  to 
that  portion  of  the  mucous  membrane  with  which  they  are  brought  into 
contact,  but  do  not  allow  of  the  falling  of  a  drop  on  the  mucous  surface, 
which  would  be  liable  to  prolong  the  effect  of  the  drug  longer  than  is  de- 
sirable, or  to  carry  it  to  portions  for  which  its  application  was  not  in- 
tended and  might  do  harm.  Besides,  brushes  and  pencils  have  to  be 
cleaned  at  every  application,  are  liable  to  spoil  solutions  of  metallic  salts 
into  which  they  are  inserted,  and  themselves  become  easily  brittle,  hard, 
or  sticky.  Powders  can  easily  be  carried  to  any  desired  spot  by  the  same 
cotton  tampons,  but  an  insufflator,  or  a  tube  for  blowing  finely  powdered 
drugs  on  the  desired  spots,  may  be  employed,  as  recommended  by  Grueu- 
feld  and  Burckhardt.  ^Naturally,  almost  any  apparatus  for  the  insuffla- 
tion of  powders  or  for  the  spraying  of  fluid  drugs  may  be  adapted  to  the 
needs  of  the  endoscope.  Solid  caustics,  like  nitrate  of  silver,  sulphate  of 
copper,  etc.,  are  applied  by  means  of  porte-caustics,  which  differ  only  by 
their  more  slender  and  longer  stem  from  those  used  for  ordinary  pur- 
poses. A  fine  curette,  ring  or  spoon  shaped,  and  several  probes  of  differ- 
ent caliber,  are,  if  not  absolutely  necessary,  still  very  desirable  additions 
to  tlie  endoscopic  armamentarium.  Several  minute  knives  of  different 
shape,  pointed,  curved,  and  blunt-pointed ;  scissors,  straight  and  curved, 
and  forceps,  may  be  required  occasionally,  as  well  as  a  wire  snare  for  the 
removal  of  new  growths. 

Burckhardt  has  largely  used  the  galvano-cautery  and  devised  different- 
shaped  electrodes — a  fine-pointed  cautery  for  scarification,  one  with  a 
flattened  point,  and  a  broad,  knife-shaped  one.  It  need  hardly  be  men- 
tioned that  all  the  instruments  just  enumerated  must  have  handles  of  suf- 
ficient lengtli  to  pass  through  the  longest  of  the  endoscopic  tubes,  de- 
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maiiding  a  lengtli  for  the  entire  instrument  of  from  seven  to  eight  inches. 
It  is  further  desirable,  but  not  absolutely  necessary,  that  the  proximal 
end  of  all  the  instruments  be  bent  under  a  right  or  obtuse  angle,  so  as  to 
allow  of  the  inspection  of  the  urethra  during  application.  For  the  cot- 
ton tampons  it  is  entirely  superfluous. 

Special  tables  for  endoscopic  examination  have  been  designed  by  Fin- 
ger and  others,  but  any  surgical  chair  or  table  that  can  be  raised  to  a 
height  of  thirty-eight  or  forty  inches  will  be  serviceable.  The  individual 
to  be  examined  assumes  a  reclining  position.  The  upper  part  of  the 
body  may  be  slightly  elevated,  the  buttocks  drawn  down  as  far  as  pos- 
sible toward  the  edge  of  the  seat,  the  knees  and  feet  well  separated  so  as 
to  allow  sufficient  room  for  the  observer,  the  feet  resting  on  some  support 
either  connected  with  the  table  or  on  a  small  chair,  or  on  the  front  round 
of  a  common  cane-seat  chair  occupied  by  the  observer.  In  this  way  it  is 
possible  to  go  over  the  entire  length  of  the  urethra  without  change  of 
position  ;  only,  to  lower  the  ocular  end  sufficiently  to  reach  the  deepest  por- 
tions of  the  urethra,  it  occasionally  becomes  necessary  to  relinquish  the 
seat  and  to  kneel  in  front  of  the  chair  or  table.  If  the  observer  begins 
the  examination  while  standing,  he  has  to  change  his  position  on  reaching 
the  membranous  and  prostatic  portions.  When  a  reflector  is  used,  the 
light  is  placed  on  one  side  of  the  patient,  generally  the  right,  on  a  small 
table,  which  also  affords  a  place  for  cotton  tampons  and  other  instru- 
ments, unless  a  shelf  on  the  chair  is  provided  for.  AVhere  the  light  is 
connected  with  the  tube  greater  freedom  is  allowed  for  the  position.  It 
has  already  been  mentioned  incidentally  that,  as  a  rule,  the  examination 
of  the  urethra  is  performed  backward  from  the  distal  end  of  the  organ ; 
with  hard-rubber  tubes,  and,  to  a  certain  extent,  with  silver  tubes  it  is 
possible  to  pass  inward  from  the  orifice  and  inspect  the  interior  while 
progressing ;  but  in  most  cases  it  is  easier  to  introduce  the  tube  with  an 
obturator  to  the  deepest  portion  which  it  is  desired  to  inspect,  and,  after 
removal  of  the  same,  to  view  that  portion  which  presents  itself  in  front 
of  the  straight  visceral  end  of  the  instrument.  During  gradual  with- 
drawal the  tube  will  pass  every  point  of  the  mucous  lining,  and  so  bring 
into  view,  bit  by  bit,  the  entire  interior  surface. 

Method  of  Examination. — To  proceed  with  the  endoscopic  ex- 
amination :  Having  put  your  patient,  light,  medicines,  and  instruments 
in  the  right  position,  the  proper  size  of  endoscopic  tabe  selected,  this  has 
to  be  thinly  covered  in  its  entire  length  with  some  greasy  substance — 
vaseline,  with  or  without  boric  acid,  or  some  other  unirritating  disinfect- 
ant, being  preferable  to  glycerin.  Now  the  left  hand  takes  hold  of  the 
penis,  brings  it  to  angle  of  about  90°  with  the  abdomen,  grasping  the 
glans  between  the  thumb  and  index-finger  and  opening  the  lips  of  the 
meatus,  while  with  the  right  hand,  the  thumb  pressed  against  the  top  of  the 
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liandle  of  tlie  obturator,  the  second  and  third  finger  resting  on  the  edge 
of  the  disk,  passes  the  point  between  the  Hps,  and,  feeling  its  way  along 
the  upper  wall  of  the  urethra,  moves  it  gently  downward  until  the  disk 
comes  in  contact  with  the  glans  or  resistance  is  felt.  In  the  first  case, 
under  somewhat  increased  pressure,  the  disk  pushes  the  penis  until  the 
end  meets  with  resistance.  The  bulb  of  the  obturator  is  now  touching 
the  bulbous  portion.  If  it  is  not  intended  to  inspect  more  than  the  an- 
terior urethra,  the  left  hand  takes  hold  of  the  disk  between  the  thumb  and 
index-finger  while  the  third  and  fourth  fingers  support  the  penis  between 
them  ;  the  right  hand  removes  the  obturator.  If,  however,  it  is  intended 
to  examine  the  entire  urethra,  the  ocular  end  of  the  tube  is  now  gradually 
lowered  to  a  horizontal  line,  and  while  being  gently  pushed  on,  and  then 
more  or  less  below  the  horizontal  line,  until  the  end  of  the  tube  glides  on 
toward  the  bladder — as  a  rule,  the  most  painful  part  of  the  operation. 
While  the  resistance  of  the  external  sphincter  is  rarely  very  strong,  in 
my  experience  that  of  the  internal  sphincter  is  very  firm,  so  that  even 
with  a  sufficiently  long  instrument  it  requires  a  great  effort  to  pass  into 
the  bladder.  The  difficulties  in  passing  beneath  the  arch  of  the  sym- 
physis vary  considerably  in  different  individuals,  owing  to  the  difference 
in  the  insertion  and  length  of  the  ligamentum  suspensorium  penis.  Some- 
times it  is  hardly  necessary  to  lower  the  ocular  end  of  the  tube  below  the 
horizontal  line ;  sometimes  it  must  be  turned  almost  into  a  vertical  line. 
In  very  few  instances  I  found  it  impossible,  even  with  a  small  tube,  to 
enter  beyond  the  membranous  portion.  The  end  of  the  tube  always 
turned  against  the  upper  wall  and  was  caught  by  the  symphysis,  while 
curved  sounds  would  easily  pass  around  the  obstacle.  The  deepest  pos- 
sible point  being  reached,  the  left  hand,  which  now  has  to  contend  with 
all  the  force  of  the  muscular  apparatus  which  brings  strong  efforts  into 
play  to  throw  out  the  instrument,  takes  firm  hold  of  the  disk,  the  obtu- 
rator is  now  removed,  and  the  examination  proper  begins. 

Usually  the  field  of  view  is  covered  by  some  fluid — a  mixture  of  vase- 
line, mucus,  and  other  secretions  of  the  urethra  and  of  its  glands — and  has 
to  be  cleaned  by  gentle  touch  with  a  dry  cotton  tampon.  This  cleaning 
process  has  to  be  continued  more  or  less  through  the  entire  urethra. 
Small  quantities  of  blodd  can  easily  be  wiped  off,  but  whenever  a  more 
serious  hasmorrhage  takes  place  the  examination  has  to  be  given  up,  at 
least  for  the  portion  of  the  urethra  where  it  occurs.  After  inspection,  a 
slight  retrograde  movement  of  the  tube  commences  to  bring  other  por- 
tions before  the  visceral  end.  This  movement  has  to  be  directed  as  far 
as  possible  in  the  axis  of  the  urethra,  and  therefore  has  to  follow  the 
natural  curve  of  the  deeper  urethra  through  the  horizontal  line  until  the 
ocular  end  has  again  turned  upward.  As  long  as  this  presses  against  the 
glans  penis  and  shortens  the  urethra,  it  is  sufficient  to  take  hold  of  the 
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disk  or  tlie  proximal  end  of  the  urethral  tube  alone ;  but  as  soon  as  the 
tube  passes  out  of  the  urethra  it  is  necessary  to  take  hold  of  the  penis 
itself  with  the  last  three  fingers,  to  prevent  too  rapid  motion  and  the  slip- 
ping off  of  the  penis  from  the  tube.  The  thumb  and  index-finger  then 
gradually  pass  from  the  disk  to  the  tube  itself,  until  the  visceral  end  glides 
out  of  the  meatus.  During  observation  alone  the  right  hand  may  assume 
the  leading  out  of  the  tube,  thereby  assuring  greater  accuracy  and  steadi- 
ness, while  the  left  one  supports  the  penis  and  takes  control  of  the  tube 
only  when  the  right  one  is  engaged  in  cleaning  the  surface  or  in  other 
manipulations.  Meanwhile  the  light  from  the  reflector  has  been  directed 
through  the  tube  on  the  exposed  portions  of  the  surface,  and  the  ob- 
server has  had  a  passing  view  of  every  part  of  the  interior. 

The  Endoscopic  Picture. — The  pictures  which  present  themselves 
to  the  eye  vary  considerably  according  to  the  different  portions  of  the 
urethra.  Around  the  edge  of  the  tube  the  folds  of  the  mucous  mem- 
brane, into  which  it. is  formed  during  the  natural  condition  of  rest,  will 
be  fully  extended  into  a  smooth  ring.  Owing  to  the  natural  elasticity, 
the  walls  of  the  urethra  have  the  tendency  to  collapse  again  into  their 
former  position,  and  will  converge  as  soon  as  relieved  from  the  distend- 
ing pressure  of  the  tube.  The  surface,  therefore,  assumes  the  shape  of 
an  inverted  cone  or  of  a  funnel ;  at  a  short  distance  from  the  edge  of  the 
tube  the  natural  folds  of  the  mucous  membrane  begin  to  appear  again, 
and,  gradually  increasing  in  height,  run  together  like  the  folds  of  a  paper 
filter,  reducing  the  lumen  of  the  urethra  into  a  point  or  a  short  line 
which  has  been  called  the  central  figure  (Centralfigur)  by  Gruenfeld. 
The  form  of  the  funnel  largely  depends  upon  the  degree  of  pressure 
with  which  the  tube  is  held  against  the  urethral  wall.  If  pressed  firmly 
forward  the  mucous  membrane  will  bulge  into  the  lumen  of  the  tube. 
During  moderate  pressure  it  will  rest  flat  in  front  of  the  vesical  opening, 
and  on  diminishing  the  pressure,  or  on  gentle  withdrawal,  the  surface  will 
recede  from  the  edge  of  the  tube  and  form  a  funnel  or  cone.  The  more 
exactly  the  urethral  tube  is  adapted  to  the  size  of  the  urethra,  the  smoother 
will  be  the  surface  of  the  funnel  and  the  more  slowly  will  the  folds 
appear,  while  the  mucous  membrane  will  bulge  into  larger  and  wider 
folds  whenever  the  tube  fits  loosely  in  the  urethral  lumen.  The  natural 
condition  of  the  surrounding  tissue  will  likewise  influence  the  shape  of 
the  funnel,  as  well  as  certain  configurations  of  the  urethra  itself. 

Appearance  of  the  Urethra. — The  healthy  mucous  membrane  shows 
a  more  or  less  pale  pink  or  red  color,  quite  often  longitudinal  stripes  of 
lighter  shade,  and  a  moist,  glistening  surface,  giving  the  appearance  of  a 
soft,  dull,  silky  tissue,  greatly  resembling  the  mucous  membrane  of  the 
oral  cavity.  The  moist  and  smooth  surface  reflects  the  light  thrown  upon 
it  in  manifold  shape,  every  irregularity  becoming  apparent  through  breaks 
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or  altered  sliape  of  the  reflexes.  Gruenfeld  has  attaclied  great  significance 
to  tliese  reflexes  by  studying  them  minutely,  and  drawing  from  them  con- 
chisions  as  to  the  condition  of  tlie  mucous  membrane.  Indeed,  in  read- 
ing his  book  one  becomes  impressed  ^^dth  the  idea  that  it  is  impossible  to 
obtain  a  direct  view  of  the  objects,  but  only  indirect  knowledge  of  their 
condition  bv  observation  and  interpretation  of  the  reflexes.  With  narrow 
blackened  tubes,  which  Gruenfeld  persists  in  using,  this  is  indeed  the 
case,  but  with  sufficiently  large  and  polished  tubes  and  good  lights,  as 
Posner  has  bluntly  pointed  out,  we  can  simply  and  directly  see  the  con- 
dition of  the  surface.  Therefore,  instead  of  studying  the  reflexes,  they 
are  rather  to  be  avoided,  and  when  they  appear  the  position  of  the  tube 
is  to  be  changed  a  little,  whereupon  they  will  disap23ear.  In  the  central 
position  of  the  endoscopic  tube,  that  is  following  strictly  the  axis  of  the 
urethra,  these  reflexes  occur  more  frequently.  While  this  method  is 
more  favorable  for  summary  exploration,  and  is  essential  for  demonstra- 
tion of  the  changes  in  the  elasticity  of  the  mucous  and  submucous  tissue, 
for  the  study  of  the  surface  of  the  membrane  and  the  lacunae  Morgagni, 
irregularities  of  the  epithelial  covering,  etc.,  the  eccentrical  position  of  the 
vesical  end  of  the  tube  is  much  more  preferable.  By  turning  the  proxi- 
mal end  to  the  right  or  left,  above  or  below,  the  distal  end  will  cover  a 
portion  of  the  interior  of  the  mucous  lining,  and  present  it  perfectly  flat 
and  level  to  the  eye.  By  withdrawing  the  tube  in  slight  spiral  movements, 
the  entire  inside  may  be  gradually  unfolded  and  pass  before  the  eye 
like  a  panorama,  and  allow  of  the  closest  observation  of  every  irregu- 
larity. 

Beginning  now  at  the  inner  end  of  the  urethra,  at  the  prostatic  por- 
tion beyond  the  coUiculus  seminaHs,  the  mucous  membrane  forms  a  very 
flat  cone  of  decidedly  red  color,  molded  into  a  number  of  sharply  defined 
low  folds  which  radiate  toward  the  somewhat  eccentrically  placed  lumen 
of  the  internal  orifice.  On  starting  the  outward  movement  the  flat  cone 
or  funnel  begins  to  be  slightly  deeper,  while  the  folds  flatten  and  the  color 
gets  paler.  Further  on,  sometimes  gradually,  sometimes  quite  suddenly, 
a  more  or  less  flat,  rounded  protuberance  appears  above  the  lower  edge 
of  the  tube,  somewhat  paler,  as  a  rule,  than  the  surrounding  portions,  and 
with  decided  longitudinal  stripes.  This  gradually  gains  in  width  and 
height  until  the  lumen  of  the  urethra  appears  semilunar.  This  is  the 
colliculus  seminalis.  On  further  advance  the  protuberance  ends  abruptly, 
or  gradually  thins  out  into  a  small  pointed  ridge  (caput  gallinaginis), 
which  sometimes  can  be  followed  as  far  as  the  bulbus.  In  the  center  of 
the  colliculus  quite  often  a  small  longitudinal  slit  or  indentation  can 
be  distinctly  seen,  covered  with  clear,  mucus-like  fluid,  leading  into  the  so- 
called  uterus  masculinus.  Where  the  colliculus  appears  more  broad  and 
ribbon-like,  it  passes  gradually  into  the  lateral  portions  of  the  mucous  mem- 
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brane,  where  it  is  more  elevated  and  narrow,  deep  furrows  are  formed  on 
both  sides  with  a  somewhat  darker  red,  uneven  surface.  It  is  not  possible 
to  distinguish  with  any  certainty  the  openings  of  the  ductus  ejaculatorii, 
or  prostatic-gland  ducts,  which  are  located  there,  and  sometimes  manifest 
their  presence  by  the  sudden  flooding  of  the  field  of  view  with  a  watery  fluid. 
It  is  not  always  possible  to  keep  the  tube  strictly  in  the  axis  of  the  urethra  ; 
it  may  then  happen  that  only  one  side  of  the  colliculus  with  the  adjoining 
groove  is  seen,  or  that  the  tube  passes  through  one  of  these  lateral  grooves, 
and  the  colliculus  is  turned  toward  one  side  and  does  not  come  into  view 
at  all.  Altogether  there  reigns  great  individual  variety  in  the  configura- 
tion of  this  extremely  complicated  region,  which  with  our  present  knowl- 
edge of  the  pathological  conditions  may  render  it  very  difiicult  to  draw 
the  line  between  normal  and  diseased  conditions.  It  has  happened  that 
the  colliculus  was  mistaken  for  a  polyp.  Occasionally  two  rounded  folds 
of  mucous  membrane  of  a  dark-red  color  bulge  in  from  both  sides  like 
curtains  over  the  whitish  point  of  the  caput  gallinaginis,  forming  a  trian- 
gular lumen  or  central  figure. 

Reaching  the  membranous  poi'tion,  the  mucous  membrane  now  assumes 
a  somewhat  lighter  color  ;  the  funnel  becomes  regular  ;  radial  folds  unite 
in  one  point  or  into  a  short  vertical  slit.  The  transit  from  the  membranous 
portion  into  the  bulbus  may  be  very  gradual,  without  a  remarkable  change 
of  the  color  or  of  the  shape  of  the  folds.  More  often,  however,  the  fun- 
nel appears  less  deep,  and  divides  into  several  large,  somewhat  bulging 
folds.  According  to  Finger,  the  progress  into  the  bulbous  portion  is 
marked  by  a  sudden  jerk,  tlie  funnel  disappears,  and  two  large  folds  of 
mucous  membrane  cover  the  end  of  the  tube.  This  is  indeed  occasionally 
observed  in  cases  where  the  bulbus  really  forms  a  bag-like  dilatation  of 
the  urethra.  This  formation,  which  is  often  depicted  in  anatomical 
demonstrations  of  the  urethra,  does  not  really  exist  in  the  larger  number 
of  cases.  In  the  cavernous  portion  the  color  of  the  mucous  membrane  is 
of  lighter  pink,  often  with  fine  white  stripes.  It  presents  itself  as  a  regu- 
lar funnel  or  cone,  divided  into  several  more  or  less  wide  folds,  and  uniting 
in  a  horizontal  slit  as  a  central  figure,  which  is  often  divided  at  both  ends 
by  broader  lateral  folds  into  two  small  vertical  slits.  The  natural  shape 
of  the  lumen  of  the  urethra  explains  the  horizontal  figure  which  is  main- 
tained until  near  the  glans.  It  then  changes  into  a  triangular  form,  to 
become  a  broad  vertical  slit  between  the  rigid  walls  of  the  so-called 
fossa  navicularis.  As  with  the  bulbus,  it  is  often  found  that  the  assumed 
widening  of  the  urethra  within  the  glans  does  not  really  exist,  but  that 
the  appearance  of  a  cavity  is  solely  due  to  the  fact  that  the  rigid  ure- 
thral walls  do  not  collapse  like  in  the  deeper  portions.  The  color  of  the 
mucous  membrane  gradually  assumes  a  more  whitish  tint,  which  within 
the  glans  turns  into  a  yellowish  or  bluish  one.     The  surface  is  generally 
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smooth.  Along  the  upper  aspect  the  lacunae  Morgagni  may  become  visi- 
ble as  very  fine  indentations,  as  if  made  with  a  pin,  or  very  shallow  im- 
pressions with  a  sharp,  smooth  edge.  Dark-red  lacunse  surrounded  by  a 
distinct  red  ring,  as  described  by  Finger  and  Burckhardt,  I  can  not  ac- 
knowledge to  be  a  normal  condition.  In  the  bulbous  and  cavernous  por- 
tion the  endoscopic  examination  will  hardly  cause  any  bleeding  in  the 
normal  condition,  but  in  the  membranous  and  prostatic  portion  even  the 
most  careful  handling  of  the  instrument  may  cause  slight  haemorrhages, 
even  in  the  absence  of  pathological  changes.  As  a  rule,  very  slight 
lesions  heal  without  any  difficulty,  and  do  not  cause  any  evil  conse- 
quences. 

It  is  obvious  that  if  the  urethra  in  its  normal  state  can  thus  be  in- 
spected with  the  endoscope,  the  same  can  be  done  under  pathological 
conditions,  and  that  we  are  enabled  to  gain  certain  knowledge  of  the  na- 
ture and  seat  of  the  pathological  changes.  It  has  been  claimed  that  such 
knowledge  can  be  obtained  by  other  means,  and  that  therefore  the  endo- 
scope is  not  necessary  for  diagnosis.  It  is  true  that  a  great  deal  of 
knowledge  can  be  acquired  by  examination  of  the  urethra  through  the 
sense  of  touch,  but  not  even  the  subtle  dexterity  of  the  most  experienced 
surgeon's  hand  will  unravel  some  conditions,  and  doubts  and  errors  will 
occur.  The  difficulties  which  present  themselves  to  the  effective  treat- 
ment and  definite  cure  of  some  affections  of  the  urethra,  particularly  to 
the  suppression  of  chronic  discharges,  and  the  frequency  of  these  ailments, 
bear  ample  testimony  to  the  inefficiency  of  these  means.  Many  patients 
can  be  found  who  have  had  their  chronic  gonorrhoea  treated  by  internal 
medicines,  by  the  usual  injections  administered  by  themselves,  by  deep 
injections  made  by  the  surgeon,  by  irrigation,  by  sounds,  and  even  by 
an  abundant  urethrotomy,  and  who  still  have  a  mucous  or  purulent  dis- 
charge. In  such  cases  the  presence  of  numerous  filaments  in  the  urine 
makes  the  existence  of  some  pathological  condition  almost  a  certainty, 
and  the  desire  to  look  into  the  urethra  and  find  the  cause  of  the  continu- 
ous discharge  is  but  natural,  and  is  justified  by  the  fact  that  in  the  greater 
number  of  cases  pathological  conditions  are  easily  found.  However,  in 
subjecting  patients  to  endoscopic  examination  great  precautions  have  to 
be  taken.  During  the  stage  of  acute,  and  even  of  subacute  inflammation, 
the  endoscope  ought  not  to  be  applied. 

Gruenfeld  and  other  authors  have  described  the  appearance  of  the 
urethra  in  its  different  stages  of  acute  gonorrhoeal  urethritis,  but  neither 
have  any  practical  results  been  obtained,  nor  can  the  introduction  of  the 
endoscope  in  such  conditions  be  considered  harmless.  Exceptionally  an 
inspection  may  be  justified  through  a  tube  of  small  caliber,  where  the 
presence  of  an  ulcer  or  of  a  new  growth  is  suspected ;  but  as  a  rule  no 
endoscopic  examination  ought  to  be  made  until  the  symptoms  and  exami- 
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nation  by  other  means  make  it  probable  or  certain  that  the  pathological 
condition  does  not  extend  over  the  entire  length  of  the  mucous  lining, 
but  is  restricted  to  some  more  or  less  circumscribed  portions. 

The  advice  of  Finger,  to  abstain  from  instrumental  examination  as 
long  as  there  exists  a  copious  mucous  cloudiness  of  the  urine  in  connec- 
tion with  the  gonorrhceal  filaments,  may  safely  be  followed.  Tarnowsky's 
rule,  adopted  by  Finger,  not  to  examine  a  patient  with  the  endoscope  until 
by  repeated  introduction  of  metallic  sounds  it  has  become  somewhat  ac- 
customed to  the  passage  of  instruments,  seems  to  go  too  far. 

Burckhardt  advises  beginning  the  first  examination  by  the  introduc- 
tion of  an  elastic  hougie-d-houle,  to  be  followed  by  a  big  metallic  sound. 
It  is  certainly  necessary,  unless  the  history  of  the  patient  reveals  that 
sounds  of  a  certain  size  have  been  passed  within  a  certain  time,  to  ascer- 
tain the  caliber  and  sensitiveness  of  the  patient's  urethra  by  such  means. 
But  unless  delay  is,  for  some  reason  or  other,  out  of  the  question,  it  is 
preferable  not  to  let  the  endoscopic  examination  follow  immediately,  but 
to  defer  it  for  one  or  several  days. 

If  the  meatus  does  not  admit  easily  a  tube  of  at  least  l^o.  23,  French 
scale,  it  must  be  enlarged  in  the  usual  manner.  It  has  been  advised  by 
several  authors  to  experiment  on  the  cadaver  before  trying  to  use  the 
endoscope  on  the  living.  Aside  from  the  impracticability  of  this  rule, 
the  appearance  of  the  mucous  membrane  on  the  cadaver  differs  so  much 
from  that  on  the  living  that  comparison  between  the  two  is  hardly  of  any 
value,  and  the  difficulties  met  with  in  the  introduction  of  instruments 
into  the  living  urethra  are  entirely  different  from  those  on  the  dead.  It 
must  be  distinctly  understood,  however,  that  nobody  ought  to  undertake 
to  use  the  endoscope  until  he  is  thoroughly  acquainted  with  the  anatomy 
of  the  urethra,  and  possesses  some  experience  in  the  introduction  of  solid 
sounds  and  catheters  on  the  living.  The  difficulties  connected  with  the 
use  of  the  straight  instrument,  against  those  with  the  curved  one,  have 
often  been  overestimated.  The  hand  that  knows  how  to  tenderly  guide 
the  sound  rather  than  push  it  will  have  no  great  difficulty  with  the  straight 
endoscopic  tubes.  The  first  introduction  of  the  endoscope  is  usually 
somewhat  painful.  The  use  of  cocaine  ought  to  be  avoided,  unless  the 
sensitiveness  of  the  patient  makes  it  absolutely  indispensable,  on  account 
of  the  contraction  of  blood-vessels  and  the  consequent  change  in  the 
color  of  the  mucous  membrane,  at  least  UTider  the  influence  of  stronger 
solutions.  A  five-per-cent  solution  does  not  cause  material  alteration,  and 
is  sufficiently  strong  to  make  the  procedure  bearable.  In  subsequent  sit- 
tings cocaine  may  be  used.  Most  patients,  however,  become  used  to  the 
endoscope  quite  readily,  and  will  not  need  it. 

While  it  is  the  rule  to  use  the  largest  possible  caliber  of  endoscopic 
tubes,  it  may  be  more  judicious  to  be  content  with  a  smaller  number  dur- 
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ing  the  first  examination,  so  as  to  make  the  first  experience  with  the 
somewhat  startUng  procedure  as  easy  as  possible.  .For  the  same  reason 
it  has  been  advised,  and  correctly  so,  not  to  extend  the  first  sitting  beyond 
the  bulbous  or  the  membranous  portion,  and  to  be  satisfied  with  a  more 
cursory  and  superficial  inspection,  leaving  a  more  minute  exploration  to 
the  future. 

Opinions  are  divided  on  the  advisability  of  having  the  bladder  emp- 
tied a  short  time  or  immediately  before  the  examination.  The  retention 
of  the  urine,  aside  from  the  danger  of  its  suddenly  entering  the  tube, 
undoubtedly  increases  the  discomfort  of  the  patient  during  the  examina- 
tion and  afterward,  because  he  will  be  obliged  to  pass  it  soon  after  the 
operation,  when  the  urethra  is  always  more  or  less  sensitive.  The  advan- 
tage of  locating  spots  on  which  filaments  and  other  secretions  are  formed 
is  in  reality  often  frustrated  by  the  removal  of  the  filaments  by  the  rim 
of  the  tube  during  introduction.  "Where  therapeutic  measures  are  in- 
tended, it  is  particularly  advisable  to  avoid  early  micturition  after  the 
operation  in  order  to  allow  of  the  longer  undisturbed  action  of  the  drugs 
on  the  mucous  membrane.  Besides,  the  cleaning  of  the  surface  by  the 
stream  of  urine  renders  the  removal  of  the  secretions  by  means  of  cot- 
ton tampons  more  or  less  unnecessary. 

The  rules  and  conditions  for  the  examination  of  the  urethra  in  per- 
sons aifected  with  disease  are  exactly  the  same  as  for  the  normal  urethra, 
but  the  mucous  membrane  will  present  to  the  eye  modifications  from  the 
normal  condition  in  great  variety  and  in  numerous  combinations,  so  that 
one  meets  with  great  difiiculty  in  trying  to  arrange  them  in  definite 
groups.  Unfortunately,  our  knowledge  of  the  histological  conditions  of 
the  urethral  tissue  has  been  and  is  very  incomplete,  but  recently  Neelsen 
and  Finger,  by  a  number  of  methodical  examinations  of  cadavers,  have 
studied  the  changes  of  the  tissue  of  the  urethra.  Although  the  lack  of 
opportunity  to  examine  the  same  portions  during  life  and  after  death 
leaves  some  doubt  about  the  interpretation  of  certain  conditions,  it  must 
also  be  stated  that  the  extent  and  the  nature  of  the  lesions  found  in 
chronic  gonorrhoea  are  by  no  means  always  proportionate  to  the  intensity 
of  the  preceding  acute  inflammation.  Sometimes  considerable  altera- 
tions are  found  where  at  no  time  more  than  a  very  slight  discharge  had 
existed,  and  but  insignificant  impairment  is  found  after  a  rather  long- 
continued  profuse  running. 

In  general,  endoscopy  has  proved  the  erroneousness  of  some  doctrines 
which  have  been  proclaimed  over  and  over  in  text-books.  The  regions 
pointed  out  spontaneously  by  patients  as  sensitive  or  particularly  tender 
on  the  touch  of  a  hougie-d-hoide  are  by  no  means  always  the  seat  of 
pathological  conditions,  but  more  frequently  are  found  in  healthy  con- 
dition.    Nor  is  it  confirmed  that  the  posterior  parts  of  the  pendulous 
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urethra,  the  bulbous  and  memljranous  portions,  are  usually  or  even  more 
frequently  affected  in  chronic  urethritis,  as  has  been  maintained. 

It  appears,  on  the  contrary,  that  in  by  far  the  greater  number  of  cases 
the  anterior  and  central  portions  are  the  regions  principally  affected ;  that 
sometimes  the  two  inches  nearest  the  meatus  alone  are  diseased.  Among 
one  hundred  cases,  I  found  the  seat  of  the  morbid  changes  to  be  the  pros- 
tatic and  membranous  portion  alone  in  five  cases ;  the  prostatic  and  spongy 
alone  in  two ;  the  prostatic,  membranous,  and  spongy  in  twenty-two  ;  the 
membranous  and  spongy  alone  in  twenty-six  ;  and  the  spongy  portion  alone 
in  forty-five  cases.  The  prostatic  portion  was  affected  in  twenty-nine,  the 
membranous  in  fifty-three,  the  spongy  in  ninety-five  cases,  the  bulbous 
especially  in  forty-four  cases.  Tliis  agrees  very  well  with  Finger's  ex- 
aminations on  the  cadaver,  who,  out  of  thii-ty-one  cases,  found  the  pendu- 
lous portion  affected  in  twenty-two.  Out  of  twenty-four  cases  relating  to 
the  pendulous  or  membranous  urethra  only,  in  seventeen  the  spongy  por- 
tion alone  was  the  seat  of  localized  changes. 

Pathological  Appearances. — The  impairment  of  the  normal  con- 
dition of  the  urethra  may  pertain  to  the  color  of  the  mucous  membrane, 
to  the  character  of  its  surface,  and  to  the  volume  and  elasticity  of  the 
entire  urethral  wall,,  which  determines  the  shape  of  the  funnel  and  of 
the  folds  in  the  endoscopic  pictures.  An  oedematous,  succulent  condi- 
tion of  the  mucous  membrane  is  characterized  by  a  reduction  of  the 
lumen  of  the  funnel  in  every  direction.  It  seems  flat  and  narrow ;  the 
edge  of  the  tube  forms  a  sharp  impression,  which  disappears  slowly  on 
removal  of  the  instrument.  In  a  very  high  degree  of  swelling  the  fun- 
nel is  entirely  obliterated,  and  the  mucous  membrane  bulges  into  the  tube 
itself.  In  all  such  cases  the  movements  of  the  tube  are  followed  rapidly 
by  changes  in  the  folds  as  in  a  kaleidoscope.  In  other  cases  this  trans- 
formation proceeds  more  slowly.  The  receding  edge  of  the  tube  does 
not  leave  an  impression  ;  the  folds  form  more  sluggishly,  owing  to  the 
firmer  swelling  or  infiltration  of  the  mucous  membrane.  It,  however, 
retains  its  elasticity,  and  does  not  offer  any  obstruction  to  the  tube. 
Again,  we  find  that  the  wall  clings  more  tightly  to  the  tube,  and  on  its 
withdrawal  does  not  collapse  immediately  nor  fold  itself,  but  forms  a 
deep,  sharply  pointed  funnel  with  rather  patulous  inf undibulum  and  rigid 
sides.  This  sclerotic  condition  may  be  found  limited  in  extent  or  affect- 
ing almost  the  entire  urethra,  showing  either  a  perfectly  smooth  but 
almost  white,  tendon-like  appearance,  or  more  or  less  natural  red  color, 
which,  however,  on  pressure  gives  way  to  a  whitish,  ivory-like  shade. 
This  diffuse  hardening  of  the  entire  urethra,  which  has  been  described 
occasionally  but  without  attracting  much  attention,  must  not  be  con- 
founded with  stricture.  It  ought  to  be  designated  by  a  distinct  name, 
like  diffuse  sclerosis,  or  otherwise.     This  different  configuration  is  due  to 
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the  different  degree  of  infiltration  wliicli,  according  to  Finger,  may  be 
confined  to  the  snbepithehal  layer,  or  may  reach  deeper  into  the  mucous 
membrane,  into  the  submucous  and  cellular  tissue,  and  even  into  the  cav- 
ernous tissue,  in  the  latter  case  leading  to  retraction  and  stricture.  Some- 
times the  infiltration  does  not  affect  the  entire  circumference  of  the  ure- 
thra. The  funnel,  and  with  it  the  central  figure,  appear  irregular,  occa- 
sionally one  fold  dropping  before  the  lumen  of  the  tube  quite  suddenly 
like  a  curtain.     It  is  impossible,  however,  to  follow  up  all  these  details. 

Higher  degrees  of  infiltration,  which  cause  the  condition  generally 
described  as  stricture,  render  the  introduction  of  a  tube  impossible.  It 
may,  however,  be  pushed  as  far  as  the  obstruction,  and  furnish  a  view  of 
the  configuration  of  the  stricture.  Sometimes  it  has  become  possible,  by 
exposing  the  front  of  so-called  impermeable  strictures,  to  pass  a  whalebone 
filiform  bougie  into  the  very  small,  often  eccentrically  situated  lumen 
through  the  stricture,  and,  by  introducing  a  tunneled  catheter  over  the 
bougie,  to  open  the  stricture  to  further  dilating  treatment.  In  strictures 
of  wide  caliber  the  endoscojDe  will  furnish  valuable  information  according 
to  the  extent  and  the  degree  of  hardening  of  the  tissue ;  in  other  cases 
the  endoscope  may  be  the  means  of  demonstrating  the  spasmodic  nature 
of  strictures  by  the  absence  of  all  organic  alterations  of  the  seat  of  the 
supposed  stricture. 

In  the  face  of  the  often-made  assertion  that  chronic  urethritis  inevi- 
tably tends  to  the  production  of  infiltration  of  the  submucous  tissue,  I 
must  state  that,  in  quite  a  number  of  cases  of  very  long  standing  gonor- 
rhoeal  discharge,  extending  to  eight  and  ten  years,  I  have  observed  over 
and  over  again  normal  folds  and  the  normal  softness  of  the  mucous  mem- 
brane. Much  more  conspicuous  than  the  changes  of  elasticity  are  those 
of  the  color  of  the  mucous  membrane.  The  natural  pink  may  give  way 
to  all  shades,  from  the  pure  glistening  white  of  a  tendon  to  deep  scarlet, 
to  darker  shades  of  bluish  and  brownish  red,  or  to  slate  color.  These 
different  tints  may  extend  continuously  over  a  large  area,  or  may  be  re- 
stricted to  spots  or  patches,  or  not  rarely  to  radiating  or  longitudinal 
stripes.  In  considering  the  diagnostic  value  of  these  changes  of  the 
color,  account  has  to  be  taken  of  individual  differences,  distant  psychical 
or  nervous  reflexes,  and  of  the  immediate  mechanical  effect  of  the  instru- 
ment. Sometimes  the  dull  luster  of  the  healthy  mucous  membrane  gives 
way  to  a  more  perfect  glistening  smoothness  of  oedematous  tissue.  At 
other  times  it  appears  more  shiny,  like  satin,  or  even  as  if  varnished. 
More  often,  however,  the  surface  loses  its  soft  smoothness  and  appears 
rough,  like  the  inside  of  undressed  kid  or  thin  leather.  These  conditions, 
which  appear  in  great  variety,  seem  to  depend  on  pathological  changes, 
and  very  often  on  the  new  formation  of  networks  of  blood-vessels,  which, 
particularly  in  reflected  sunlight,  can  be  clearly  distinguished. 
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In  other  cases  the  surface  appears  like  velvet,  veitli  minute  pointed 
eminences ;  frequently  alterations  appear  in  the  shape  of  more  or  less 
white  longitudinal  stripes,  as  a  rule  representing  the  ridges  between  folds. 
Sometimes  the  normal,  sometimes  the  morbid  portions  are  prominent, 
giving  the  appearance  of  smooth  or  uneven  ridges.  Again,  the  longitu- 
dinal or  radiating  prominences  slightly  project,  with  a  perfectly  smooth 
epithelial  cover,  apparently  circumscribed  subepithelial  infiltration.  Of 
more  frequent  occurrence  are  more  or  less  circumscribed  and  disseminated 
granular  patches.  The  dark -red,  uneven  surface  is  broken  by  elevations 
of  the  size  of  a  rape  or  millet  seed,  or  smaller,  which  are  placed  more  or 
less  closely  together,  leaving  between  them  depressions  of  a  deeper,  more 
brownish  tinge,  and  reflecting  the  light  in  the  shape  of  numerous  points. 
It  is  not  unlikely,  from  Finger's  observations,  that  the  granular  projec- 
tions are  due  to  considerably  dilated  blood-vessels  rather  than  to  the 
mucous  glands  or  a  papillary  construction  of  the  mucous  membrane. 
The  great  tendency  of  granular  patches  to  bleed  on  being  touched  even 
lightly  would .  then  be  easily  explained.  Granulations  have  been  de- 
scribed by  all  authors  from  the  earliest  days  of  endoscopy  a«  almost 
regularly  associated  with  chronic  urethritis.  From  my  own  experi- 
ence I  can  not  share  this  view.  The  conditions  which  strictly  answer 
to  the  so-called  granular  state  are  not  of  so  common  occurrence.  While 
observing  them  in  almost  every  part  of  the  urethra,  I  have  found 
granulations  quite  frequently  associated  wdth  affections  of  the  lacunse 
Morgagni,  which  I  have  found  in  not  fewer  than  sixty-three  out  of  one 
hundred  cases. 

Sometimes  on  the  first  examination,  sometimes  after  the  swelling  of 
the  mucous  membrane  has  been  somewhat  reduced  by  treatment,  do  these 
lacunae  appear  as  more  or  less  sharply  defined  round  or  oval  pits  or  de- 
pressions of  the  size  of  a  small  pin-head  to  that  of  a  hemp-seed,  and  quite 
often  covered  by  a  drop  of  sticky  mucous  fluid.  The  edges  now  appear 
rough,  as  if  eroded,  now  smooth  and  sharply  cut ;  often  their  proximal 
end  is  covered  by  a  semilunar  fold  or  duplication  of  the  epithelium  of 
the  mucous  membrane;  again  they  appear  as  slightly  elevated  craters. 
The  lacunae  are  most  numerously  distributed  along  the  upper  aspect  of 
the  central  portion  of  the  urethra,  extending  frequently  to  the  lateral 
corners,  which  are  formed  by  the  meeting  of  the  upper  and  lower  walls 
of  the  urethra  during  natural  rest,  and  sometimes  on  the  lower  surface. 
A  particularly  well-developed  lacuna  magna  with  a  sharp  semilunar  edge 
is  frequently  found  within  or  near  the  fossa  navicularis.  It  is  not  un- 
usual to  observe  sharply  cut  nicks  or  notches  within  the  perfectly  smooth 
mucous  membrane.  On  extending  them  by  lateral  position  of  the  tube 
and  sufficient  pressure,  these  notches  may  be  developed  and  reveal  at  the 
bottom  widened  lacunae.     Finger's  pathological  investigations  confirm  the 
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frequent  participation  and  the  important  part  assumed  by  the  lacunse 
Morffao-ni  in  chronic  inflammation  of  the  urethra. 

In  the  lateral  corners  of  the  pendulous  portions  well-defined  patches 
of  irregular  shape  and  size,  of  dark-red  or  brownish  color,  and  of  a  dry, 
finely  corroded  surface,  are  not  infrequently  observed,  which,  on  being 
touched  with  Lugol's  solution,  assume  a  dark-brown  or  almost  black  tint, 
which  makes  them  vividly  contrast  with  the  surrounding  normal  and 
smooth  portions  of  the  mucous  membrane  which  are  not  afPected  by  the 
application  of  the  iodine.  Whether  this  reaction  is  due  to  the  formation 
of  amyloid  tissue,  or  to  changes  in  the  epithelium  from  cylindrical  to 
pavement  cells,  I  am  unable  to  say. 

The  occurrence  of  almost  transparent  sago-like  grains  or  corns,  imbedded 
in  the  intumescent  mucous  membrane,  as  in  trachoma,  has  been  mentioned 
by  several  authors.  I  can  confirm  the  existence  of  such  forms  from  one 
single  but  well-observed  case.  Circumscribed,  mostly  slightly  elevated, 
perfectly  white,  and  rather  firm  patches,  rarely  exceeding  one  third  of  an 
inch  in  length,  are  occasionally  seen  in  different  portions  of  the  urethra. 
Gruenfeld  has  described  them  as  the  formation  of  new  layers  of  epithe- 
lium (Epithelauflagerung),  which  opinion  is  borne  out  by  Finger.  A 
change  of  the  nature  of  the  epithelium  is  most  likely  connected  with  the 
thickening.  Sometimes  small,  deepened  white  spots  are  noticed,  which 
look  somewhat  like  scars.  It  is  necessary  to  mention  here  scars  formed 
by  internal  urethrotomy,  appearing  almost  always  along  the  upper  aspect 
of  the  urethra  as  perfectly  white,  more  or  less  deep  and  wide  furrows, 
extending  only  over  a  short  space,  but  occasionally  over  the  entire  length 
of  the  pendulous  urethra.  Occasionally,  two  or  three  months  after  the 
operation,  these  furrows  were  found  yet  unhealed  at  the  bottom.  Even 
if  perfectly  smoothly  healed,  deep  persisting  furrows  or  scars  may  remain 
the  seat  of  the  formation  of  filaments. 

Loss  of  substance  is  much  less  frequently  found  than  new  formation 
or  thickening.  More  generally  the  defects  do  not  extend  deeper  than  the 
epithelial  covering.  Such  spots  appear  somewhat  depressed,  yellowish, 
without  luster,  and  are  very  sensitive  to  the  touch.  They  were  found 
mostly  in  persons  of  very  nervous  habits.  Small,  well-defined  spots,  not 
larger  than  hemp-seed,  and  forming  a  group,  with  a  red  surface  and 
deeper  colored  edge,  have  been  occasionally  observed,  closely  resembling 
groups  of  herpes  on  other  mucous  membranes.  Deeper  defects  of  the 
mucous  membrane,  and  ulcers  bearing  the  characters  of  so-called  chan- 
croid, have  been  described.  They  usually  are  found  near  the  meatus, 
where  tlie  initial  lesions  of  syphilis  are  likely  to  occur. 

Better  observed  are  the  tumors  of  the  in-ethra,  which  occur  either  as 
warts  or  as  mucous  polypi.  Tlie  former  are  frequently  found  directly 
within  tlie  meatus,  often  in  company  with  the  common  venereal  warts 
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around  the  frenum  and  sulcus  coronarius.  Less  often  they  are  found  in 
larger  numbers  extending  into  deeper  portions,  mostly  grouped  to  one 
or  a  few  larger  conglomerates,  or  studding  the  surface  as  numerous  dis- 
seminated smaller  excrescences  of  most  grotesque  shapes.  They  may 
attain  the  size  of  a  pea,  with  a  broader  base,  or  consist  of  single  elongated 
papillae  with  slender  stems.  They  come  into  view  rather  suddenly,  rising 
above  the  edge  of  the  tube  as  soon  as  relieved  from  its  pressure,  and  on 
further  withdrawal  new  groups  come  into  view.  They  are  generally  of 
very  light  color,  the  extreme  papillary  prominence  almost  white  or  trans- 
parent, and  are  easily  recognized  from  their  irregular  shape.  As  the 
mucous  membrane  normally  shows  a  papillary  structure  only  for  a  short 
distance  from  the  meatus,  it  is  difficult  to  explain  their  occurrence  in  the 
deeper  portions,  as  far  as  the  membranous  urethra. 

The  larger  smooth  polypi,  which  are  generally  found  in  the  deeper 
urethra,  as  far  as  the  prostatic  portion,  likewise  appear  suddenly  before 
the  end  of  the  tube  as  smooth  rounded  bodies  of  bluish  color,  somewhat 
transparent  on  the  circumference,  according  to  their  size,  covering  more 
or  less  the  entire  field,  or  protruding  from  the  edge.  On  touching  them 
with  a  probe  they  are  found  to  be  soft  and  generally  movable,  and  can  be 
passed  around,  but  do  not  bleed  easily.  Smaller  ones  may  be  brought 
into  view  in  their  totality.  Larger  ones  may  require  several  movements 
of  the  tube  to  demonstrate  their  volume.  It  is  always  necessary,  by  dif- 
ferent manipulations  from  side  to  side,  to  bring  the  entire  polyp  within 
the  lumen  of  the  tube,  so  that  its  insertion  may  be  determined  upon. 
They  may  have  a  comparatively  thin  stem  or  grow  from  a  broader  base. 
In  the  membranous  portion  I  have  repeatedly  found  new  growth  of  de- 
cidedly more  fibrous  or  even  of  elastic  structure.  They  were  always 
elongated,  some  very  small  ones  sharply  pointed.  A  larger  one,  nearly 
one  inch  in  length,  protruded  from  the  membranous  portion  into  the 
bulbous,  and,  like  the  others,  grew  from  the  lower  surface.  It  is  proba- 
ble that  they  owe  their  elongated  shape  and  forward  direction  to  compres- 
sion by  the  muscles  of  the  membranous  portion,  and  to  the  force  of  the 
outstreaming  urine. 

The  different  pathological  conditions  just  described  may  vary  greatly 
as  to  distribution  over  the  different  portions  of  the  urethra.  Although 
they  all  may  occur  in  different  regions,  certain  forms  show  a  decided 
preference  for  certain  localities,  like  the  enlargement  of  the  lacunse  Mor- 
gagni,  papillary  excrescences,  etc.  Granular  patches  may  be  found  all 
over.  The  prostatic  portion  may  exhibit  some  peculiarities  owing  to  its 
complicated  formation,  the  changes  pertaining  principally  to  the  coUicu- 
lus  seminalis.  A  great  tendency  to  more  or  less  profuse  bleeding  makes 
it  often  very  difficult  to  judge  of  the  true  condition  of  these  parts.  The 
colliculus  may  be  found  considerably  enlarged,  often  occupying  the  entire 
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lumen  of  the  tube,  of  a  decidedly  darker  red  color,  without  the  smooth 
striped  surface.  On  account  of  the  succulence  of  the  tissue,  the  opening 
of  the  sinus  prostaticus  can  not  be  distinguished.  According  to  Burck- 
hardt,  who  has  studied  the  pathological  changes  of  the  prostatic  portion 
more  than  any  one  else,  in  cases  of  spermatorrhoea  the  opening  of  the 
sinus  was  more  patulous,  admitting  a  probe  to  a  considerable  depth,  while 
the  colliculus  was  enlarged,  but  showed  no  loss  of  elasticity. 

In  the  face  of  such  great  variety  of  symptoms,  the  temptation  to 
arrange  them  into  separate  groups  and  to  differentiate  several  species  of 
chronic  urethritis  is  very  great,  and,  indeed,  since  Desormeaux  has  been 
attempted  by  almost  every  author.  Oberlander,  more  than  any  one  else, 
has  endeavored  to  create  a  systematic  division  and  subdivision  of  the 
various  forms  of  chronic  urethritis,  founded  on  their  pathological  altera- 
tion. However,  the  different  conditions  are  found  side  by  side  at  the 
same  time  in  the  same  urethra,  and  at  the  same  localities  at  different 
times,  so  that  they  really  represent  only  various  phases  and  various  stages 
of  development  of  the  same  process.  It  is  therefore  not  advisable  to 
complicate  matters  by  the  adoption  of  separate  forms  and  names — cer- 
tainly not  as  long  as  many  questions  are  still  awaiting  solution  from  fur- 
ther microscopic  investigations. 

Endoscopic  Diagnosis. — The  value  af  endoscopy  for  diagnosis  in 
the  first  line  rests  on  the  actual  demonstration  of  the  exact  seat  and  char- 
acter of  numerous  pathological  conditions  of  the  urethra  which  can  not 
be  detected  during  life  by  any  other  means,  and  which,  in  fact,  M^ere 
almost  or  entirely  unknown  before  the  introduction  of  the  endoscope. 
On  the  other  side,  the  examination  enables  us  to  definitely  exclude  the 
presence  of  some  or  any  diseased  condition  at  all,  which  may  be  of  great 
importance  in  guiding  investigation  into  the  more  remote  portions  of  the 
genito-urinary  tract.  It  may  therefore  safely  be  asserted  that  the  endo- 
scope is  essential  and  indispensable  in  arriving  at  a  certain  diagnosis  in 
chronic  diseases  of  the  urethra,  and  often  alone  affords  the  means  of 
adopting  a  rational  and  successful  plan  of  treatment. 

While  naturally  demanding  a  certain  technical  skill  and  some  practice, 
like  ever}^  instrumental  examination  in  the  human  body,  endoscopy  does 
not  offer  any  difiiculties  which  can  not  be  conquered  by  industrious  and 
energetic  efforts.  Therefore  the  diagnosis  of  chronic  diseases  of  the 
urethra  ought  not  to  be  considered  complete  ^vithout  an  endoscoj^ic 
examination,  certainly  not  by  those  who  claim  to  make  these  diseases  a 
special  study. 

The  diagnostic  facilities  which  it  offers  by  no  means  exhaust  the  prac- 
tical value  of  the  endoscope.  On  the  contrary,  by  making  diseased  por- 
tions of  the  urethra  accessible  not  only  to  the  eye  but  also  at  the  same 
time  to  the  hand   of  the  surgeon,  it  affords  a  means  for  effective  and 
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direct  local  treatment,  often  in  cases  where  other  means  have  utterly 
failed.  The  very  nature  of  some  lesions  described  above  immediately 
invites  the  application  of  drugs  or  operative  interference  which  have 
proved  eifective  in  the  treatment  of  affections  of  the  mucous  membrane 
of  other  organs. 

That  the  scope  of  endoscopic  treatment  is  a  limited  one  is  readily 
conceded  ;  equally  so  that  in  many  cases  it  will  be  useful  only  in  connec- 
tion with  other  treatment.  Still,  there  remain  occasions  enough  where  it 
alone  effects  a  final  cure.  In  general,  endoscopic  treatment  will  be 
restricted  to  superficial  alterations  of  the  epithelium,  subepithelial  tissue, 
the  mucous  membrane  proper,  and  to  the  glandular  apparatus ;  while 
more  deeply  seated  processes,  new  formation  of  connective  tissue,  and 
sclerosis,  will  remain  unaffected.  Strictures,  therefore,  and  all  cases 
with  decided  loss  of  elasticity,  offer  no  field  for  endoscopic  treatment 
unless  associated  with  superficial  lesions,  except  occasionally  for  the  pos- 
sibility to  make  a  narrow  stricture  accessible  to  explorative  bougies. 

Endoscopic  Treatment. — The  treatment  itself  consists  in  the  first 
line  in  the  application  of  drugs  in  solution  or  in  powder  by  means  of 
cotton  tampons  or  of  a  spray,  or  directly  of  the  substance  itself.  Mtrate 
of  silver  is  the  most  useful  of  these  drugs,  and  is  applied  in  solution 
of  from  one  to  twenty  per  cent,  in  which  strength  it  does  not  develop 
really  caustic  or  destructive  effect,  but  only,  according  to  the  strength, 
increases  the  natural  process  of  exfoliation  and  proliferation  of  the 
epithelium  ;  while  a  fifty-per-cent  solution,  like  the  crystallized  salt  itself, 
really  produces  a  more  or  less  deep  eschar. 

Next  to  the  silver  nitrate  the  preparations  of  iodine  are  most  valu- 
able. Lugol's  solution  (iodine  1,  iodide  of  potash  2,  water  12)  alone, 
or  with  equal  parts  of  pure  carbolic  acid,  bichloride  of  mercury  in  one 
half  or  one  per  cent  alcoholic  solution,  sulphate  of  copper  in  three,  five, 
ten,  or  twenty-five  per  cent  solution  and  in  crystals,  liquor  aquse  plumbi 
subacetatis,  tannin  as  the  glycerol  of  tannin,  or  ten-per-eent  alcoholic 
solution,  ten  and  fifty  per  cent  solutions  of  chromic  acid,  liquor  ferri 
perchloridi,  powders  of  iodoform  and  of  dermatol,  resorcin,  ten  and 
twenty-five  per  cent  solutions  in  glycerin,  and  trichloracetic  acid  in  ten 
and  twenty  per  cent  solutions,  complete  the  list  of  drugs.  Ichthyol  and 
salicylic  acid  probably  deserve  to  be  tried. 

The  immediate  effect  of  all  these  medicines  can  be  watched  by  the 
eye.  In  most  instances  the  surface  of  the  mucous  membrane  becomes 
dry,  thereby  bringing  out  more  prominently  every  irregularity  of  the 
surface.  I^itrate  of  silver  leaves  more  or  less  white  patches,  the  same  as 
trichloracetic  acid.  Bichloride  solutions  likewise  produce  a  dry,  pale 
surface,  while  glycerin  does  not  change  the  appearance  of  the  mucous 
membrane,  and  apparently  renders  the  applications  less  painful. 
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The  sensations  produced  by  these  applications  vary  greatly  according 
to  the  individual  susceptibility,  but  as  a  rule  the  posterior  portion,  includ- 
ing the  prostatic  and  membranous,  are  much  less  sensitive  to  the  chemical 
irritation.  The  more  the  meatus  is  approached,  the  stronger  the  expres- 
sions of  pain.  Even  the  application  of  mild  substances  produces,  as  a 
rule,  a  more  or  less  acute  inflammation,  which  generally  becomes  mani- 
fest by  an  increase  of  secretion  within  the  first  twenty-four  or  thirty-six 
hours,  or  sometimes  after  that  period,  and  then  gradually  and  sponta- 
neously disappears  again.  If  it  does  not  show  any  diminution  two  days 
after  its  appearance,  one  or  two  injections  of  a  mild  solution  of  sulphate 
of  zinc  or  some  similar  salt  are  usually  sufficient  to  reduce  it  to  its  former 
insignificant  state.  After  the  application  of  stronger  solutions  of  copper, 
of  corrosive  sublimate,  and  tincture  of  iodine,  the  secretion  generally 
becomes  more  copious  and  more  watery ;  after  nitrate  of  silver  and  car- 
bohzed  iodine,  more  purulent.  During  the  period  of  exacerbation  the 
urethra  is  generally  somewhat  sensitive,  particularly  during  micturition. 
It  is  therefore  absolutely  necessary  to  advise  the  patient  beforehand  of 
the  probability  of  the  occurrence  of  pain  and  increased  discharge. 

If  even  slight  haemorrhage  occur  during  examination,  it  is  equally 
advisable  to  inform  the  patient  that  he  may  find  a  little  blood  in  his 
clothes,  or  rather  on  the  pad  of  cotton  which  is  usuall}^  placed  in  front 
of  the  meatus,  for  nothing  is  more  liable  to  frighten  patients  than  the 
unexpected  appearance  of  blood.  As  a  rule,  the  patient  is  to  be  enjoined 
to  delay  urinating  as  long  as  possible.  Beyond  the  sequelae  just  de- 
scribed, and  occasionally  a  more  continued  renewal  of  cojdIous  discharge, 
where  a  sufficiently  chronic  condition  had  not  yet  been  attained,  I  can 
not  say  that  I  have  met  with  any  particular  accidents  which  would  justify 
me  to  consider  endoscopic  treatment  more  dangerous  than  other  methods 
of  treatment.  Epididymitis,  particularly,  occurs  but  rarely,  certainly  less 
often  than  during  the  use  of  sounds. 

Tlie  length  of  the  interval  between  the  single  endoscopic  sittings  has 
to  depend  partly  on  the  sensitiveness  of  the  patient,  the  intensity  of  the 
reaction,  and  on  the  strength  of  the  application.  Even  mild  treatment 
ought  not  to  be  repeated  oftener  than  every  three  or  four  days,  but  with 
the  stronger  solutions  not  less  than  five  to  seven  days  ought  to  be  allowed 
to  pass,  and  as  soon  as  improvement  becomes  more  manifest,  the  intervals 
ought  to  be  increased  to  ten  days  or  two  weeks. 

It  is  impossible  to  definitely  state  in  which  conditions  the  one  or  the 
other  drug,  the  milder  or  the  stronger  solutions,  are  to  be  prefen-ed.  At 
the  first  application  it  is  safest  to  apply  a  solution  of  nitrate  of  silver  not 
stronger  tlian  two  and  a  half  per  cent,  with  or  without  iodoform  or  der- 
matol,  which  is  not  liable  to  irritate  much.  The  conditions  of  the  mucous 
membrane,  together  -^dth  the  cliaracter  of  the  secretion,  will  determine  to 
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a  certain  extent  the  selection  of  milder  or  stronger  remedies.  In  more 
diffuse  hyperEemia  and  swelling,  with  mucous  discharge,  the  milder  solu- 
tions of  nitrate  of  silver  and  sulphate  of  cojjper  and  trichloracetic  acid 
will  be  serviceable  ;  in  more  pronounced  shrinking  of  the  tissue,  iodine  or 
stronger  copper  solution.  Granulations  demand  tincture  of  iodine,  ten  to 
twenty  per  cent  solutions  of  nitrate  of  silver,  and  sulphate  of  copper,  and 
particularly  in  connection  with  widened  lacunai,  carbolized  iodine  and 
sulphate  of  copper  in  crystals.  As  long  as  gonococci  are  present,  Burck- 
hardt  strongly  recommends  the  use  of  one-per-cent  alcoholic  solution  of 
corrosive  sublimate,  the  good  effects  of  which  I  am  able  to  confirm.  The 
brown,  dry  patches  of  the  lateral  folds  are  best  influenced  by  iodine,  under 
which  they  gradually  assume  a  lighter  hue  and  smoother  surface.  The 
real  caustics  are  applied  only  to  small  excrescences  which  can  not  well  be 
reached  with  instruments. 

Erosions  are  the  least  tractable  conditions.  I  have  seen  the  best  effects 
from  a  very  mild  solution  of  silver,  even  less  than  one  per  cent,  and  of 
iodoform.  The  white  patches  of  thickened  epithelium  become  less  promi- 
nent under  applications  of  tincture  of  iodine,  and  particularly  of  chromic 
acid,  but  it  seems  doubtful  whether  they  really  demand  any  treatment,  as 
it  is  not  apparent  that  they  cause  trouble. 

The  changes  in  the  prostatic  urethra,  particularly  the  swelling  of  the 
colliculus,  require  as  a  rule  the  strongest  applications.  With  Burckhardt, 
I  have  sometimes  found  the  only  effective  remedy  to  be  the  galvano-cau- 
tery.  Polypi  and  large  warts  require  removal  by  surgical  means.  Only 
for  smaller  excrescences  caustics  are  sufficient.  Gruenfeld  has  constructed 
quite  a  number  of  instruments  for  this  purpose.  The  instrument  which 
I  devised  in  1887  has  been  found  useful  by  several  surgeons.     It  consists 
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of  two  concentric  metallic  tubes,  the  inner  one  revolving  readily  within 
the  outer.  At  the  same  point  near  the  visceral  end  of  the  tubes  there  is 
in  each  an  elliptic  window.  The  instrument  is  introduced  so  that  the 
polyp  projects  into  the  lumen  between  the  two  openings.  Revolution  of 
the  interior  tube  (the  edges  of  whose  windows  are  sharpened)  then  cuts 
off  the  tumor  at  its  base.  The  sharp  curette  can  also  be  used  for  the  re- 
moval of  smaller  growths.  The  most  convenient  way,  however,  for  the 
removal  of  all  growths  is  probably  by  the  different  shapes  of  the  galvano- 
cautery  devised  by  Burckhardt. 
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It  is  remarkable  how  mucli  changed  tlie  urethra  often  will  appear  after 
the  first  application  of  some  mild  solution.  The  mucous  membrane  grad- 
ually assumes  a  more  natural  pale  color,  the  surface  becomes  smoother, 
the  lacunae  Morgagni  show  sharp,  well-defined  edges  and  become  more 
and  more  shallow,  difiiering  less  in  color  from  the  surroundings.  The 
improvement  of  these  organs  seems  to  have  a  decided  relation  to  the 
number  of  filaments  in  the  urine. 

With  the  increasing  strength  of  the  epithelial  covering  the  tendency 
to  bleeding  gi-adually  subsides.  Hsemorrhagic  tendency  is  best  treated 
by  applications  of  resorcin,  iodine,  or  perchloride  of  iron  diluted  with 
glycerin.  Altogether,  however,  the  results  of  endoscopic  treatment  are 
quite  variable.  Sometimes  you  will  be  surprised  by  the  rapidity  with 
which  the  mucous  membrane  assumes  the  normal  aspect  and  the  symp- 
toms cease ;  and  on  other  occasions  the  patience  of  everybody  concerned 
will  be  tried  to  the  utmost.  It  is  therefore  advisable  to  abstain  from 
any  assurance  with  regard  to  the  probable  duration  of  the  treatment. 
Whenever,  after  a  reasonable  time  and  after  judicious  changes  in  the  se- 
lection of  remedies,  apparently  no  progress  is  made,  it  becomes  necessary 
to  abandon  endoscopic  applications,  at  least  for  a  time,  and  resort  to  some 
other  mode  of  treatment,  occasionally  even  to  some  internal  remedy. 
Often  enough  a  cure  may  then  be  effected  by  a  method  which  had  been 
tried  in  vain  before,  but  which  will  prove  beneficial  now  under  conditions 
altered  by  the  endoscopic  treatment.  The  concomitant  use  of  a  mild  in- 
jection, at  least  at  the  beginning  of  the  treatment,  is  generally  advisable. 
By  gradually  omitting  the  same  while  the  patient  is  allowed  to  resume  his 
former  habits  of  life,  the  danger  of  relapse  is  greatly  diminished. 

The  effects  of  endoscopic  treatment  are  but  rarely  very  brilliant  and 
magic-like.  As  a  rule,  a  cure  will  be  obtained  only  after  a  number  of 
applications  and  after  patient  work ;  but,  considering  the  meager  success 
of  other  means,  and  the  deplorable  condition  of  many  patients,  a  method 
which  certainly  effects  a  cure  in  a  limited  number  of  cases  in  which  other 
means  have  failed,  deserves  a  permanent  place  in  the  therapeutics  of 
chronic  urethral  diseases,  which  after  a  long  trial  it  has  now  fairly  won. 
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Sy7i. :   Gonorrhmal  Conjunctivitis. 

By  JOSEPH  A.  ANDREWS,  M.  D. 

GoNOKKHCEAL  oplitlialmia  is  an  acute  purulent  inflammation  of  the 
conjunctiva,  caused,  by  the  transfer  of  the  discharge  from  an  acute  or 
chronic  gonorrhosal  inflammation  of  the  genitals  either  by  the  patient 
himself  conveying  the  poison  from  his  genital  organs  on  his  fingers,  or 
linen,  towel,  etc.,  either  consciously  or  daring  sleep,  or  from  the  transfer 
of  the  poison  from  an  eye  similarly  affected. 
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Fig.  1. — Gonococci  in  conjunctival  discharge.     Stained  according  to  the  method  of  Schiitze.    The 
pus-cells  and  their  nuclei  are  brought  out  by  the  double-stain  with  safronin.     Only  one  pus- 


a  very  satisfactory  microphotograph  of  this  diplococcus,  but  the  reproduction  process  gave  a 
too  faint  impression ;  the  picture  was,  therefore,  enlarged  about  one  half  in  the  reproduction. 
Greater  anrplification  than  500  diameters  loses  in  sharpness  what  it  gains  in  extent.  Dr.  E.  K. 
Dunham,  Director  of  the  Carnegie  Laboratory,  this  city,  kindly  made  the  microphotograph 
from  which  this  illustration  has  been  produced. 
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The  investigations  of  Bumm,  and  quite  recently  those  of  Wertheim 
(Centralblatt  fiir  Gynakologie,  1891,  No.  24,  p.  484:),  who  cultivated  the 
gonococcus  on  human  blood-serum,  show  that  a  specific  germ,  the  gono- 
coccus,  first  described  by  Neisser,  of  Breslau,  in  1879,  is  the  active  agent 
of  this  disease.  The  gonococcus  almost  always  occurs  in  the  form  of 
diplococci.  In  stained  preparations  and  with  the  highest  power — i.  e., 
homogeneous  oil-immersion  and  Abbe's  condenser — this  coccus  is  seen  as 
an  elongated  body,  with  a  furrow  in  its  middle,  dividing  it  into  Uvo 
halves.     This  is  the  appearance  of  the  coccus  undergoing  division. 

The  gonococci  in  the  secretion  lie  chiefly  in  the  protoplasm  of  the 
cells  in  small,  irregular  heaps.  It  may  readily  be  stained  by  Schiitze's 
method  *  (Miinchen  med.  Wochenschrift,  1889,  ISTo.  14). 

In  the  following  table  I  have  endeavored  to  show  the  relative  fre- 
quency with  which  the  gonococcus  is  found  in  active  and  chronic  gonor- 
rhoea: 


* 

Number  of 

cases 
examined. 

Number  of 

cases  in  which 

gonococcus 

was  found. 

Acute  urethral  gonorrhoea  (secretion  examined  before  treat- 
ment was  begun) 

17 

144 

72 

122 

9 

17 

Chronic  urethral  disehai'ge   following   gonorrhoea  (all  these 
patients  had  been  treated,  but  were  not  under  treatment 
when  the  secretion  was  examined) 

108 

Purulent   ophthalmia   in  adults  (typical   clinical   picture  of 
gonorrhoeal  conjunctivitis ;  all  of  these  patients,  excepting 
two,  had  also  active  urethral  gonorrhoea) 

72 

f  Purulent  ophthalmia  in  new-born  (with  typical  clinical  pic- 
ture of  gonori'hoeal  conjunctivitis)   

122 

Purulent   ophthalmia   in    infants,   between    two   and    three 
months  old 

3 

Total , 

364 

322 

Purulent  ophthalmia  does  undoubtedly  occur  quite  independently  of 
gonorrhoea  ;  but  in  such  cases  the  clinical  picture  of  gonorrhoeal  ophthal- 


*  The  carefully  prepared  cover-glass  preparation  is  placed  from  iive  to  ten  minutes  in 
a  cold  filtered  saturated  solution  of  methylene  blue,  prepared  with  a  five-per-cent  watery 
solution  of  carbolic  acid.  Next  wash  cover-glass  in  water  and  place  it  for  a  moment  (long 
enough  to  count  one,  two,  three,  slowly)  in  a  solution  of  acetic  acid  (5  gtt.  acetic  acid  to 
20  c.  c.  distilled  water),  and  at  once  again  thoroughly  wash  cover-glass  in  pure  water.  The 
gonococci  remain  distinctly  blue. 

f  Since  the  publication  of  the  above  table  (New  York  ^led.  Jour.,  June  21,  1890,  p.  682) 
the  writer  has  examined  the  secretion  from  the  vagina  of  the  mothers  of  eighty-eight 
infants,  in  Avhich  oplithalmia  developed  from  fifty  to  seventy-two  hours  after  birth.  The 
gonococcus  was  found  in  two  only  of  these  cases  in  the  mother  and  child — the  one  infant 
being  infected  at  birth  and  the  other  six  days  after  birth  through  carelessness  on  the  part 
of  the  mother.  The  typical  clinical  picture  of  gonorrhoeal  conjunctivitis  was  absent  in 
eighty-six  ca-ses ;  nevertheless,  one  eye  was  lost  in  five  infants  and  both  eyes  in  one  infant, 
the  disease  being  non-gonorrhoeal. 
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mia  is  absent,  and  the  disease  has  not,  in  my  experience,  been  of  the 
severe  type  which  is  nearly  always  seen  in  gonorrhoeal  ojjhthalmia.  Gon- 
orrhoeal  pus  contains,  in  addition  to  the  specific  diplococci,  other  bacteria, 
some  of  which  look  very  similar  to  the  gonococcus  ;  and  when  such  diplo- 
cocci, morphologically  identical  with  the  gonococci,  are  found  outside  of 
pus-cells  or  in  suspected  fluid  which  does  not  contain  pus,  it  is  impossible 
to  fix  their  character  until  we  have  resorted  to  a  staining  method  by 
which  we  now  believe  we  are  able  to  differentiate  them  from  all  others 
which  they  resemble  morphologically.  The  Gram-Roux  *  method  is  the 
best  known  at  present  for  this  purpose. 

Period  of  Incubation. — It  is  generally  impossible  to  fix  the  exact 
moment  at  which  the  poison  of  gonorrhoea  has  been  brought  in  contact 
with  the  eye.  Bumm,  in  his  successful  inoculation  of  the  urethra  with  a 
pure  culture  of  the  gonococcus,  stated  that,  for  two  days  following  the 
inoculation,  no  phenomena  were  observed.  On  the  third  day  there  was 
burning  in  passing  urine.  However,  objective  signs  of  infection  may 
have  preceded  this  subjective  symptom  for  a  short  time.  Moreover, 
gonorrhoeal  pus  is  more  virulent  than  the  pure  culture  of  the  gonococcus. 
This  fact  would  seem  to  be  established  by  the  observation  that  investi- 
gators have  not  always  succeeded  in  reproducing  the  disease  with  cultures 
of  the  gonococcus ;  whereas  gonorrhoeal  pus,  placed  on  a  healthy  human 

*  Gram-Roux  method  :  A  drop  of  the  suspected  fluid  pus,  etc.,  is  placed  in  the  middle 
of  a  clean  cover-glass ;  a  second  cover-glass  is  laid  upon  this,  and  the  two  are  pressed 
gently  together ;  the  cover-glasses  are  separated  by  sliding  one  over  the  other,  not  pull- 
ing them  apart.  The  cover-glass  is  now  passed  two  or  three  times  slowly  through  the 
flame  of  a  spirit-lamp  to  coagulate  the  albumin.  The  staining  is  now  done  by  immersing 
the  specimens  for  twenty  minutes  in  an  aniline,  gentian,  or  methyl-violet  solution,  which 
should  always  be  freshly  prepared :  add  a  few  drops  of  pure  aniline-oil  placed  in  a  test- 
tube  three  quarters  filled  with  distilled  water  and  thoroughly  shaken.  The  emulsion  is 
now  filtered,  and  to  the  clear  aniline  water  is  added  drop  by  drop  a  concentrated  solution 
of  methyl-violet  (methyl-violet  2-25  parts,  distilled  water  100  parts)  until  a  slight  cloud 
appears.  Excess  of  color  is  removed  from  the  cover-glass  by  washing  in  a  stream  of  water. 
The  specimen  is  next  immersed  for  five  minutes  in  the  iodine-iodide-of-potasslum  solu- 
tion (iodine,  1  part ;  iodide  of  potassium,  2  parts ;  distilled  water,  300  parts).  After  this,  the 
washing  is  done  as  before.  This  procedure  fixes  the  color  on  the  micro-organisms  in  gen- 
eral. The  specimen  is  now  examined  while  still  wet  with  an  oil-immersion  lens.  If  micro- 
organisms resembling  the  gonococcus  are  found,  we  proceed  to  test  by  decolorizing  with 
alcohol.  Gram's  liquid  does  not  fix  the  color  on  the  gonococci ;  alcohol  removes  the 
color  from  them.  The  specimen  is  treated  with  absolute  alcohol  until  the  color  is  as 
completely  removed  as  possible.  It  will  be  now  found  that  all  gonococci  have  disappeared, 
while  all  the  other  organisms  which  may  have  been  present  will  be  distinctly  visible.  If, 
after  having  been  decolorized  in  alcohol,  the  specimen  be  again  lightly  stained  with  a  so- 
lution of  Bismarck  brown  (care  must  be  taken  not  to  overstain  ;  a  few  drops  of  the  Bis- 
marck-brown solution  are  allowed  to  remain  on  the  preparation  for  six  to  ten  seconds), 
the  diplococci  which  disappeared  under  the  action  of  alcohol  will  again  be  seen,  but  of  a 
lighter  color  than  other  diplococci  (not  gonococci)  which  may  have  been  present  in  the 
specimen,  and  which  still  retain  the  original  stain. 
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conjunctiva,  reproduces  the  disease  with,  the  precision  of  a  physical  ex- 
periment. We  may  expect  to  find  signs  of  infection  within  forty-eight 
hours  after  contact  of  the  poison.  These  signs  at  the  outset  will  be  those 
of  simple  catarrhal  conjunctivitis — i.  e.,  hypersemia  of  the  conjunctiva 
and  lachrymation.* 

Symptoms. — The  first  signs  of  infection  are  hypersemia  of  the  con- 
junctiva, increased  laehrymation,  and  a  sensation  of  irritation,  as  if  a  for- 
eign body — i.  e.,  dust — were  lodged  beneath  the  lids.  This  condition  is 
ra23idly  intensified,  and  the  pronounced  picture  of  the  disease  is  reached 
on  the  second  or  third  day.  At  this  time  the  eyelids  are  intensely  red 
and  glistening,  painful  to  the  touch,  and  so  much  swollen  and  cedematous 
that  the  patient  is  generally  unable  to  open  the  eye.  On  separating  the 
lids,  a  copious  watery  discharge,t  with  flakes  of  mucus,  pus,  and  epi- 
thelium suspended  in  it,  escape.  The  conjunctiva  is  of  a  deep  red ;  its 
surface  is  smooth  and  glistening,  or,  in  the  worst  cases,  there  is  a  plastic 
infiltration  into  the  conjunctiva,  especially  noticeable  in  the  swollen  con- 
junctiva of  the  globe.  The  retrotarsal  fold  of  the  conjunctiva  may  also 
be  much  swollen  and  come  into  view  when  the  lids  are  separated.  When 
the  conjunctiva  of  the  globe  is  much  swollen  (chemosis),  it  forms  an 
annular  wall  around  the  cornea  (see  colored  plate,  Fig.  2,  right  eye).  The 
local  temperature  is  increased,  and  the  pain  in  the  eye  and  frontal  region 
is  very  severe. 

The  bodily  temperature  even  in  the  severe  cases  does  not  usually  run 
high,  but  the  loss  of  sleep  and  the  consciousness  of  the  danger  to  the  sight 
are  so  demoralizing  in  many  instances  as  to  make  the  patient  feel  like  a 
very  sick  person.  The  disease  progresses  very  rapidly,  and  the  discharge, 
undiminished,  becomes  more  turbid,  and  finally  pure  pus.  The  pus 
wells  out  from  between  the  lids,  and  flows  over  the  cheeks,  where  it 
dries  in  scabs,  excoriating  the  skin  beneath.  If  now  the  lids  be  separated, 
the  pus  will  be  seen  covering  the  surface  of  the  cornea,  and  collected 
in  the  hollow  formed  by  the  swollen  conjunctiva  surrounding  it,  pre- 
senting an  appearance  which  might  excite  the  suspicion  that  the  cornea  is 


*  These  are  the  signs  for  which  we  must  especially  be  on  the  lookout  in  the  fellow- 
eye,  which,  if  unaffected,  will  be  covered  with  the  protective  shield.  But  we  must  not 
confound  the  slight  injection  of  the  conjunctiva  in  such  cases  (which  may  be  due  to  the 
heat,  etc.,  occasioned  by  the  protective  shield)  with  true  infection.  A  quiet  gonorrhoeal 
conjunctivitis  (hypersemia,  increased  laehrymation,  and  photophobia)  which  has  been 
observed  in  gonorrhceal  rheumatism,  may  puzzle  us  in  a  given  ease  of  active,  \irethral 
gonorrhoja  with  rheumatism,  but  such  severe  purulent  conjunctivitis  does  not  develop  in 
these  rare  cases,  and  the  treatment  must  always  be  of  the  mildest  kind. 

•f  The  attendant  should  be  careful  of  his  own  eyes  in  separating  the  lids  in  this  stage, 
as  fluid  in  considerable  quantity  is  sometimes  pent  up  in  consequence  of  the  edges  of  the 
lids  being  glued  together,  and  when  the  lids  are  separated  the  fluid  may  be  projected  for 
some  distance. 


PERIOD   OF   INCUBATION.  227 

involved  in  a  suppurative  process.  This  suspicion  is  removed  or  confirmed 
by  washing  away  the  discharge.  The  ocular  conjunctiva,  if  swollen,  is 
soft,  or  in  the  severe  cases  firm,  in  consequence  of  the  serous  effusion  into 
the  conjunctival  and  subconjunctival  tissue  being  replaced  by  a  plastic 
effusion.  The  great  danger  now  is  the  implication  of  the  cornea.  The 
swelling  and  pressure  of  the  eyelids,  the  chemosis,  compress  the  vessels 
supplying  the  cornea  and  thus  impair  its  nutrition,  the  evidence  of  which 
will  be  a  hazy  appearance  of  the  cornea.  But  it  is  the  irritating  noxious 
character  of  the  discharge  which  produces  %ilceration  of  the  cornea.  Al- 
though cloudiness  of  the  cornea  is  an  unfavorable  symptom,  it  frequently 
disappears  under  faithful  attention  to  the  antiphlogistic  treatment — cold 
and  irrigation.  Ulceration  of  the  cornea  is  always  a  very  serious  compli- 
cation ;  the  earlier  in  the  history  of  the  disease  it  occurs,  the  graver  the 
consequences.  The  ulceration  (see  colored  plate,  Fig.  2,  right  eye)  shows 
itself  as  a  small  loss  of  surface  of  the  cornea  at  its  center  or  periphery. 
The  ulceration  spreads  in  surface  and  depth,  until,  unless  arrested  by 
treatment,  it  involves  a  more  or  less  considerable  extent  of  the  cornea, 
leading  to  perforation  and  its  consequences,  prolapse  of  iris,  staphyloma 
of  the  cornea,  and,  in  the  worst  cases,  to  purulent  panophthalmitis. 

But  these  terrible  consequences  are  not  inevitable,  even  where  the  cor- 
nea is  involved  to  a  considerable  extent  in  ulceration,  for  we  are  often 
able,  by  appropriate  treatment  and  constant  vigilance,  to  rescue  the  eye, 
and  give  the  patient  useful  vision  by  the  performance  of  an  iridectomy 
after  all  signs  of  irritation  have  disappeared.  But  this  is  the  darkest  side 
of  this  terrible  disease.  In  a  large  proportion  of  the  cases  we  may  suc- 
ceed in  directing  the  disease  through  a  favorable  course.  Then  there  will 
follow  a  gradual  diminution  of  the  swelling  and  secretion,  and  recovery 
in  about  six  weeks.  In  other  cases  in  which  the  cornea  escapes  injury, 
the  conjunctiva  takes  on  a  condition  of  chronic  inflammation,  which  does 
not  usually  endanger  the  cornea,  and  yields  to  treatment. 

Anatomy. — We  are  indebted  to  Bumm  for  the  anatomical  changes 
in  gonorrhceal  conjunctivitis.  Bumm's  investigations  were  almost  exclu- 
sively of  preparations  of  gonorrhceal  conjunctivitis  in  the  new-born.  These 
inquiries  showed  that  the  gonococcus  penetrated  the  cylindrical  epithelium 
and  extended  principally  in  the  intercellular  tissue,  leaving  the  parts  cov- 
ered with  pavement  epithelium  intact.  Toulon,  Dinkier,  Jadassohn,  and 
others  have  disproved  this  latter  statement,  by  showing  that  the  gonococci 
penetrate  into  the  upper  layers  of  the  subepithelial  tissues  and  lie  there 
mostly  free.  The  invasion  by  this  bacterium  gives  rise,  on  the  one  hand, 
to  exfoliation  of  the  epithelial  layer  ;  on  the  other  hand,  in  the  conjunc- 
tival tissue,  to  the  migration  of  white  blood-cells,  infiltration  with  round 
cells,  and  suppuration.  The  chief  multiplication  of  the  gonococci  takes 
place  in  the  secretion  and  in  the  epithelium.     Bumm  surmises  that  the 
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gonococci  in  the  subepithelial  tissue  die  rapidly,  because  the  conditions 
there  are  not  favorable  to  their  further  development. 

Influence  of  Age. — Kecently,  Spicer  (The  Royal  London  Ophthalmic 
Hospital  Reports,  December,  1891,  pp.  211-217)  has  shown  statistically,  in 
his  eminently  practical  paper,  that  there  is  a  marked  difference  in  the  re- 
sistance of  the  tissues  to  the  destroying  action  of  the  poison  of  gonorrhoea 
in  the  different  periods  of  life.  The  cornea  suffers  least  in  early  adult 
life.  In  every  case  in  which  the  age  was  over  thirty-eight  years,  the  eye 
was  lost.  However,  in  this  connection  we  should  take  into  account  the 
character  of  the  inflammation.  The  severer  forms  of  the  disease,  in  our 
experience,  are  as  destructive  in  early  adult  life  as  later. 

Prognosis. — The  issue  in  every  case  will  depend  on  the  duration  of  the 
disease  before  the  application  of  treatment,  the  character  of  the  inflamma- 
tion, the  severity  of  the  inflamma- 
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tion,  and,  further,  upon  the  condi- 
tion of  the  eye  previous  to  infec- 
tion. An  eye  which  is  the  subject 
of  a  pre-existent  chronic  inflam- 
mation of  the  conjunctiva — i.  e., 
trachoma  with  pannus  * — will  be 
less  seriously  affected  by  the  infec- 
tion with  gonorrhoea  than  when 
the  conjunctiva  is  normal. 

Treatment.  —  The  patient 
must  be  put  to  bed.  Two  nurses, 
one  for  the  day  and  one  for  the 
night,  are  indispensable.  If  one 
eye  only  is  affected,  the  healthy 
eye  must  be  protected.  The  best 
protective  covering  is  Buller's 
shield  (Fig.  4).  This  shield  consists  of  two  pieces  of  rubber  adhesive 
plaster,  one  four  inches  the  other  four  and  a  half  inches  square,  between 
which,  in  a  hole  in  the  center,  an  old-fashioned  deep  watch-glass  is  fast- 
ened. The  adliesive  plaster  is  fixed  by  its  free  edge  to  the  nose,  fore- 
head, and  cheek,  leaving  only  the  lower  and  outer  angle  a  little  open  for 
purposes  of  ventilation.  This  shield  enables  the  patient  to  see,  and  the 
surgeon  to  inspect  the  eye,  without  removing  the  dressing. 

The  eye  must  be  kept  as  free  from  discharge  (day  and  night)  as  pos- 
sible by  frequent  washing,  the  frequency  of  the  washing  to  be  regulated  by 
the  amount  of  the  discharge  ;  in  other  words,  the  discharge  must  be  washed 


Fig.  4. — Buller's  protective  shield  (reduced  one 
naif  in  size). 


*  Previous  to  the  introduction  of  jequirity,  trachoma  with  pannus  was  in  aggravated 
cases  treated  by  inoculating  the  eye  with  gonorrha?al  pus. 
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away  as  soon  as  it  forms.  In  the  interval  of  washing,  iced  cloths  must 
be  kept  applied  (day  and  night)  to  the  eyelids.  The  cold  is  best  applied 
by  means  of  pledgets  of  linen,  two  inches  square,  kept  cold  on  a  block  of 
ice  at  the  bedside,  and  laid  on  the  affected  eye,  changing  the  linen  before 
it  becomes  warm.  These  pieces  of  linen  must  never  be  reapplied  to  the 
block  of  ice,  but  be  hurned  at  once.  The  eye  should  be  washed  with  a 
solution  of  boric  acid  (three  per  cent),  or  bichloride  of  mercury  (1  to  10,000 
or  1  to  20,000) ;  the  boric-acid  solution  is  preferable.     The  solution  of 


Fig.  5. — Patitjiit  in  jiOhitimi  fnr  irritcation.  Pu'i-basiu  held  by  patient  under  afl'ected  eye.  Buller's 
protective  shield  over  right  eye.  Pieces  of  linen  on  block  of  ice.  Pan  under  talile  to  receive 
soiled  iced-cloths. 


boric  acid  should  be  prepared  with  boiled  water  from  the  kettle,  to  insure 
its  being  clean.  The  solution  of  bichloride  of  mercury  should  be  pre- 
pared with  distilled  water.     The  solution  should  be  used  cold. 

Fig.  5  represents  the  method  employed  at  the  Charity  Hospital  for 
applying  cold  and  irrigating  the  eye.  The  right  eye  has  been  protected 
by  Buller's  shield  ;  the  head  is  inclined  toward  the  left,  and  a  pus-basin 
held  by  the  patient  himself  just  beneath  the  eye  receives  the  discharge  when 
the  eye  is  irrigated.     The  fountain  syringe,  with  rubber  tubing  attached, 
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Fig.  6. — Pus-basin. 


is  placed  just  high  enough  above  the  head  of  the  bed  to  give  the  flow 

sufficient  force  to  play  in  a  gentle  stream  on  as  much  of  the  conjunctiva 

as  can  be  exposed  by  gently  sepa- 
rating the  lids. 

Some  years  ago  I  devised  an 
irrigator  *  which  I  have  found 
useful  in  many  cases.  It  must  be 
inserted  with  great  care  and  gen- 
tleness beneath  the  upper  lid,  to 
avoid  injury  to  the  cornea  and 
giving  pain  to  the  patient,  for  the 
lids  are  generally  extremely  sensi- 
tive.    When  beneath  the  lid,  and 

the  solution  is  flowing  through  it,  it  should  be  held  slightly  away  from 

the  eyeball.     Only  a  carefully  trained  nurse  should  be  intrusted  with  this 

instrument.     A  glass  tube  a  quarter  of  an  inch  in 

diameter  and  two  inches  long  is  a  useful  substitute  for 

this   irrigator.      The   lids  being   separated  with  the 

thumb  and  index-finger   and   the  upper  lid  slightly 

tilted  away  from  the  eyeball,  the  point  of  this  glass 

tube  is  held  close  to  the  eye  (without  touching  it),  and 

the  stream  directed  up  into  the  conjunctival  cul-de- 
sac,  and  the  discharge  in  this  part  washed  out  as  thor- 
oughly as  possible.     It  is  our  custom  at  the  Charity 

Hospital,  in  washing  out  the  eye,  to  allow  the  stream 

to  play  on  the  conjunctival  surfaces  for  one,  two,  or 

three  minutes  at  a  time  when  the  discharge  is  profuse. 

If  the  swelling  of  the  lids  is  very  conspicuous,  and  it 

as  well  as  the  chemosis  shows  no  disposition  to  sub- 
side under  treatment,  the  outer  commissure  may  be 

cut  to  the  bottom  of  the  conjunctival  cul-de-sac.    This 

is  best  done  with  a  pair  of  strong,  sharp  scissors  that 

will  cut  to  the  points.     The  lids  being  separated  f 

with  the  index-finger  and  thumb  (as  shown  in  Fig.  8), 

thus  putting  the  skin   slightly  on  the  stretch,  and 

enabling  the  surgeon  to  make  a  straight  cut,  one  blade 

of  the  scissors  is   inserted  between  the  eyeball  and 

the  lid,  and  the  point  well  down  to  the  bottom  of  the 


Fig.  7. — Author's  irriga- 
tor. Consists  of  a  hol- 
low folding  lid-ele- 
vator of  large  and 
small  size.  Tubing 
of  fountain  -  syringe 
is  attached  at  h. 


*  New  York  Med.  Jour.,  1885.  This  irrigator  is  simply  a  modification  of  the  folding- 
lid  elevator,  one  extremity  smaller  than  the  other,  the  whole  being  hollow,  with  fine  holes 
at  the  extremities  for  the  passage  of  the  fluid. 

f  The  fingers  should  not  touch  the  eyeball,  but  be  applied  to  the  upper  and  lower 
borders  of  the  orbit,  respectively,  and  the  lids  separated  by  rolling  the  skin  over  the  bone. 
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cul-de-sac.  The  blades  are  now  quickly  and  firmly  brought  together, 
making  the  cut  through  the  skin  and  conjunctiva,  along  the  line  of  in- 
cision shown  at  A  in  Fig.  8. 

Indications  for  the  Application 
of  Nitrate  of  Silver.* — In  my 
hands,  nitrate  of  silver  has  been 
more  useful  than  any  other  reme- 
dial agent  in  the  treatment  of 
gonorrhceal  conjunctivitis.  But 
nitrate  of  silver  is  never  depended 
upon  to  the  exclusion  of  the  most 
exacting  cleanliness  and  attention 
to  the  uninterrupted  application 
of  cold.  The  silver  assists,  noth- 
ing more ;  and  unless  we  employ 
it  at  any  other  time  than  when  it 
is  indicated  by  the  condition  of 
the  conjunctiva,  it  will  do  harm, 
even  in  the  weakest  solutions. 


Fig.  8.- 


-Canthotomy.    A^  Line  of  incision  with 
scissors. 


*  Nitrate  of  silver  has  been  selected,  because  we  consider  it  the  safest  germicide  to 
employ  in  gonorrhceal  conjunctivitis.  But  its  value  as  a  germicide  is  limited.  When 
we  have  thoroughly  tested  the  germicidal  value  of  a  given  agent  in  the  laboratory,  as 
shown  by  its  behavior  in  pure  cultures  of  the  pathogenic  bacteria,  it  does  not  follow  that 
we  are  therefore  prepared  to  go  forth  fully  armed  for  the  therapeutical  contest.  Such  ex- 
periments have  impressed  upon  us  the  great  importance  of  cleanliness  in  the  treatment  of 
wounds.  They  teach  us  that  everything  that  touches  a  healthy  wound  must  be  free  from 
living  pathogenic  or  pyogenic  bacteria.  But  we  are  not  so  clearly  informed  concerning 
the  safest  means  to  adopt  to  destroy  these  bacteria  when  they  are  already  present  in  the 
tissiaes.  There  is  in  the  body  some  power  of  adjustment  of  forces  by  which  disease  is 
limited  or  disposed  of ;  and  as  we  now  associate  pathogenic  bacteria  with  the  cause  of  dis- 
ease, and  as  gonorrhoea,  like  some  other  diseases  caused  by  bacteria,  is  known  to  be  self- 
limited,  and  will  be  eliminated  spontaneously,  we  must  assume  that  the  tissues  contain  a 
bacteria-destroying  agency.  The  ideal  germicide,  therefore,  would  be  such  a  one  as 
would,  while  destroying  pathogenic  bacteria,  at  the  same  time,  instead  of  irritating  the 
tissues,  aid  them  in  their  inherent  quality  of  resisting  the  incursions  of  the  mischievous 
bactei'ia.  "We  do  not  yet  possess  such  a  germicide.  It  is  evidently  not  nitrate  of  silver. 
The  gonococcus,  as  has  been  said,  invades  chiefly  the  pus-cells  and  epithelium.  The  two- 
per-cent  solution  of  nitrate  of  silver  exfoliates  the  epithelium,  and  destroys  the  infective 
properties  of  the  pus  in  less  time  and  with  less  harm  to  the  tissues  than  the  stronger  solu- 
tions, or  any  other  known  agent.  It  is  these  facts  which  led  the  writer  to  recommend  (New 
York  Med.  Jour.,  1886)  the  frequent  instillation  of  a  two-per-cent  solution  of  nitrate  of  sil- 
ver. Sixty  years  ago  Mackenzie  (his  Text-Book)  treated  puruleut  ophthalmia  by  washing 
the  eyes  with  a  solution  of  bichloride  of  mercury  (1  part  in  4,000)  three  or  four  times  daily, 
and  brushed  a  solution  of  nitrate  of  silver  (4  grains  to  the  ounce  of  water)  over  the 
conjunctiva  every  six  or  eight  hours.  Therefore,  in  one  respect  the  treatment  of  purulent 
ophthalmia  with  repeated  instillations  of  a  two-per-cent  solution  of  silver  is  not  a  novelty. 
But  Mackenzie  had,  of  course,  no  thought  of  using  silver  for  its  germicidal  properties ;  and 
indeed  this  solution  was  laid  aside  for  stronger  ones,  until  the  mitigated  or  solid  stick  of 
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Most  text-books  *  on  ophthalmologj  oppose  the  application  of  nitrate 
of  silver  or  any  caustic  in  the  active  stage  of  gonorrhoeal  conjunctivitis. 
It  has  been  mj  experience  that  the  instillation  of  two  or  three  drops  of  a 
two-per-cent  solution  of  nitrate  of  silver  in  the  early  stage  of  the  disease 
has  enabled  me,  during  several  years,  to  save  many  eyes.  The  course  of 
the  disease  has  certainly,  in  many  instances,  been  rendered  less  severe.  The 
solution  which  1  use  is  never  stronger  than  two  per  cent.  In  the  early 
stage  of  the  disease  this  solution  should  be  applied  once  only  in  twenty- 
four  hours,  and  then  by  the  surgeon  himself. 

In  connection  with  the  apjDlication  of  silver  to  the  conjunctiva,  the 
following  facts  should  be  borne  in  mind  :  The  eschar  produced  by  the 
silver  is  thrown  off  much  more  quickly,  and  with  less  irritation,  from  the 
conjunctiva  of  the  lid  than  from  that  of  the  eyeball.  The  more  hyperse- 
mic  and  succulent  the  conjunctival  membrane,  the  more  rapidly  will  the 
eschar  produced  by  the  silver  be  cast  off,  and  the  less  time  wiU  be  occu- 
pied in  the  regeneration  of  the  epithelium.  In  other  words,  the  shorter 
will  be  the  two  periods  following  the  cauterization  ;  i.  e.,  the  period  of 
irritation — the  casting  off  of  the  eschar — and  the  period  of  regeneration 
of  the  epithelium.  If  we  bear  these  simple  facts  in  mind,  they  will  fur- 
nish us  with  the  indications  for  withholding  or  repeating  the  applications 
of  the  nitrate  of  silver. 

The  plan  of  treatment  employed  at  the  Charity  Hospital  is  to  instill  f 
two  or  three  drops  of  a  two-per-cent  solution  of  silver  immediately  after 
the  eye  has  been  freed  of  discharge  by  washing,  the  ice-cloths  being  ap- 
plied at  once  after  this  application.  The  cold  applications  here  shorten 
the  period  of  reaction.  If  the  discharge  be  not  profuse,  we  do  not  repeat 
the  instillation  on  that  day ;  should,  however,  the  discharge  increase,  the 
swelling  of  the  conjunctiva  persist,  and  the  conjunctiva  bear  the  caustic 
well,  then  we  repeat  the  application  of  silver,  say,  two  or  three  times  in 
twenty-four  hours.  Our  object  here  is  to  control  the  purulent  secretion  ; 
but  we  must  also  always  consider  the  cornea,  and  the  behavior  of  the  con- 
junctiva toward  the  caustic.  The  apiMcation  of  silver  must  not  he  re- 
peated as  long  as  the  eschar  is  present. 

Occasionally  cases  are  observed  in  which,  at  the  end  of  the  first  week, 

silver  had  supplanted  them.  Some  of  our  text-books  on  diseases  of  the  eye  still  advise  the 
use  of  the  solid  stick  of  nitrate  of  silver  in  purulent  ophthalmia,  but  this  recommendation 
is  one  of  those  things  which  have  gained  credence  from  having  been  transmitted  from 
book  to  book.  The  solid  stick  of  nitrate  of  silver  should  never  be  used  in  the  treatment 
of  purulent  ophthalmia. 

*  Schmidt-Rimpler  advises  the  use  of  a  weak  solution  of  silver  in  the  active  stage  of 
the  disease ;  but  he,  in  common  with  other  authors  of  text-books,  omits  to  give  the  indica- 
tions and  contra-indications  for  the  use  of  silver. 

f  Or  the  silver  solution  is  applied  to  the  conjunctiva  on  absorbent  cotton  wrapped 
about  the  end  of  a  match. 
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the  disease  has  assumed  such  a  mild  type  that  we  are  tempted  to  believe 
that  all  the  danger  is  over.  "We  must  not  be  deceived  by  these  appear- 
ances, but  continue  our  vigilance  just  as  before.  Perforation  of  the  cor- 
nea and  loss  of  the  eye  may  occur  when  the  disease  seems  far  advanced 
toward  recovery.  We  must  therefore  be  on  the  lookout  for  acute  ex- 
acerbations, and  remember  that  in  any  such  case  the  cornea  is  exposed 
to  new  danger. 

Should  the  cornea  become  involved,  sulphate  of  atropine  (gr.  i j  -  ^  j) 
is  instilled  three  times  a  day  ;  or  sulphate  of  eserine  (gr.  i  -  §  j)  may  be 
substituted  in  ulceration  of  the  cornea.  When  the  cornea  is  involved 
the  silver  is  never  instilled  into  the  eye.  If  deemed  advisable  to  use  it 
at  all  in  such  complications,  it  should  be  brushed  over  the  conjunctiva 
of  the  everted  lid. 

The  two-per-cent  solution  of  silver  is  preferred,  because  the  weaker 
solutions  have  generally  been  inefficient,  and  the  stronger  ones  no  more 
efficient,  but  attended  with  greater  risk.  Should  the  disease  be  compli- 
cated with  a  diphtheritic  process,  the  nitrate  of  silver  should  not  be  used  ; 
and  when  the  conjunctiva  is  covered  with  a  membranous  deposit,  we  had 
better  withhold  its  use.  The  silver  in  such  cases  will  not  penetrate  the 
deposit,  but  there  is  danger  that  the  solution  may  flow  into  the  crater 
formed  by  the  swollen  conjunctiva  around  the  cornea,  and,  lying  there, 
injure  the  cornea  by  removing  its  epithelial  layer,  thereby  exposing  it  to 
infection. 

I  have  abandoned  the  practice  which  I  recommended  four  years  ago 
(New  York  Medical  Journal,  October  31,  1885),  of  flooding  the  surface 
of  the  eyeball  with  vaseline  in  all  cases  of  this  disease.  We  found  that 
nurses  trusted  too  much  to  the  ointment,  and  neglected  the  washing  of 
the  eye.  We  have  found  the  vaseline-oil  (poured  between  the  lids  fre- 
quently and  freely)  of  benefit  in  those  cases  of  the  disease  in  which  the 
conjunctiva  of  the  eyeball  is  firm  (plastic  infiltration) ;  also  in  all  cases 
after  the  more  acute  inflammatory  symptoms  have  subsided,  and  the  con- 
junctiva ceased  to  secrete  profusely.  The  duration  of  gonorrhoeal  con- 
junctivitis is  from  four  to  six  weeks. 

Preparations  of  zinc,  carbolic  acid,  bichloride  of  mercury,  iodoform, 
peroxide  of  hydrogen,  have  absolutely  no  serious  claim  upon  our  con- 
sideration in  connection  with  the  treatment  of  this  disease,  by  which 
statement  we  mean  that  "  they  have  been  weighed  in  the  balance  and  (by 
comparison)  found  wanting." 

The  nitrate  of  silver,  in  our  hands,  has  proved  itself  to  be  the  safest 
and  best  remedial  agent  in  the  treatment  of  gonorrhoeal  conjunctivitis ; 
but  it  is  one  which  requires  caution  in  its  application,  and  full  apprecia- 
tion of  the  fact  that  the  chief  reliance  must  be  placed  in  the  uninter- 
rupted application  of  cold,  and  thorough  washing  of  the  eye  with  an  un- 
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irritating  aseptic  fluid,  a  saturated  solution  of  boric  acid  being  given  the 
preference. 

OPHTHALMIA   NEONATORUM. 

Syn. :  Blennorrhea  Neonatorum. 

This  disease  may  result  from  direct  infection  from  the  mother  during 
the  birth  of  the  child.  When  the  disease  occurs  within  forty-eight  to 
seventy-two  hours  after  birth,  it  is  most  probably  in  this  way.  It  is, 
however,  more  frequently  communicated  after  birth,  through  the  agency 
of  the  fingers  of  the  nurse  or  the  mother,  or  in  the  first  washing  after 
birth,  wlien  any  infectious  discharge  which  may  adhere  to  the  infant's 
body  is  mixed  with  the  water  of  the  bath,  and  in  washing  the  face  is  in- 
troduced between  the  eyelids.  The  child  may  be  infected  by  the  mother 
through  her  fingers  or  cloths,  which  may  be  soiled  with  the  discharge 
from  her  genitals.  It  is  not  necessary  that  the  mother's  vaginal  discharge 
shall  be  gonorrhoeal ;  other  abnormal  vaginal  discharges  may  give  rise  to 
purulent  conjunctivitis  in  the  new-born  and  be  quite  as  disastrous  to  the 
sight  as  is  gonorrhosal  conjunctivitis.  In  every  instance  of  purulent 
ophthalmia  in  the  new-born  presenting  the  clinical  picture  of  gonorrhoeal 
conjunctivitis  in  which  I  have  examined  the  discharge,  I  have  found  the 
gonococcus.  But  I  am  disposed  to  the  belief,  based  on  those  microscopic 
examinations  of  the  vaginal  discharge  of  the  mothers  and  the  discharge 
from  their  infants'  eyes  which  I  have  made  during  the  past  three  years, 
that  ophthalmia  neonatorum  is,  in  the  majority  of  instances,  not  gonor- 
rhoeal. 

If  the  blennorrhoea  in  the  new-born  is  gonorrhoeal,  it  presents,  as  a 
rule,  the  same  clinical  picture  and  follows  the  same  course  as  in  the  adult 
— i.  e.,  there  are  the  intense  swelling  of  the  lids  and  profuse  purulent  dis- 
charge. The  cornea  is  also  in  great  danger.  As  a  rule,  when  originating 
at  birth,  it  attacks  both  eyes. 

Prophylaxis. — If  the  mother  have  a  pathological  vaginal  discharge, 
thorough  and  judicious  cleansing  of  her  vagina  should  be  practiced  before 
the  birth  of  the  child ;  and  when  the  child  of  such  a  mother  is  born,  its 
eyes  should  be  immediately  washed  with  a  saturated  solution  of  boric  acid, 
and  two  drops  of  a  two-per-cent  solution  of  nitrate  of  silver  (Crede's 
method)  be  dropped  between  the  lids  of  each  eye,  and  iced  cloths  kept 
applied  to  the  eyes  for  about  three  hours  to  limit  the  reaction.  The  child 
and  mother  should  not  alone  be  kept  from  otlier  children,  but  the  mother 
should  be  told  of  the  contagious  character  of  the  disease,  and  warned 
against  wiping  her  child  with  any  towels,  sponges,  or  cloths  that  may  have 
been  used  on  her  own  person. 

Treatment. — The  treatment  is  essentially  the  same  as  that  for  adults 
with  gonorrhoeal  conjunctivitis.     The  discharge  must  be  washed  away 
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(with  fountain  syringe  *)  as  soon  as  it  forms,  and  iced  cloths  applied  unin- 
terruptedly to  the  lids  day  and  night.  The  surface  of  the  lids  (especially 
the  edges)  should  be  smeared  with  vaseline.  The  external  commissure 
may  be  cut  to  the  bottom  of  the  conjunctival  cul-de-sac^  if  the  swelling 
and  pressure  of  the  lids  upon  the  eyeball  seem  to  indicate  such  a  pro- 
cedure. The  same  rules  for  the  application  of  nitrate  of  silver  apply 
here  as  in  the  case  of  the  adult. 

When  the  clinical  picture  is  that  of  gonorrhoeal  conjunctivitis,  espe- 
cially when  we  do  not  find  the  gonococcus  in  the  discharge,  we  should  be 
extremely  careful  in  the  use  of  nitrate  of  silver.  We  should  bear  this 
fact  in  mind,  that  while  the  purulent  conjunctivitis  in  the  new-born 
which  is  not  gonorrhceic  may  still  be  quite  severe  and  endanger  the  eye, 
it  often  runs  a  favorable  course  under  the  simple  antiphlogistic  treatment. 
It  is,  therefore,  in  this  class  of  cases,  better  to  wait  than  to  begin  the  use 
of  silver,  until  the  discharge  is  decidedly  purulent,  trusting  to  the  anti- 
phlogistic treatment  of  cold  and  irrigation,  rather  than  run  the  risk  of 
converting,  by  the  use  of  silver,  what  might  have  been  a  mild  process 
into  one  of  those  inflammatory  conditions  with  a  great  inclination  to 
associate  itself  with  destructive  corneal  processes,  which  is  frequently 
known  to  follow  the  too  hasty  and  improper  use  of  caustics.  We  should, 
therefore,  feel  our  way,  and  postpone  the  use  of  silver  until  the  disease 
shows  a  disposition  not  to  yield  to  antiphlogistic  treatment.  In  this  latter 
event  a  solution  of  nitrate  of  silver,  one  half  to  one  per  cent,  may  be 
brushed  over  the  everted  upper  lid,  but  not  repeated  again  for  twenty- 
four  hours. 

In  the  class  of  cases  in  which  there  is  a  membranous  deposit  on  the 
conjunctiva,  no  silver  of  any  strength  should  be  used.  The  silver,  in  such 
cases,  will  not  penetrate  the  membranous  deposit,  therefore  it  is  useless ; 
but  if  it  should  come  in  contact  with  the  cornea,  it  will  exfoliate  its 
epithelium  and  expose  it  to  infection,  which  it  might  have  escaped  if  no 
caustic  had  been  employed.  In  this  latter  class  of  cases  I  have  seen  the 
best  results  follow  the  flooding  of  the  eye  with  as  tnuch  vaseline-oil  as 
will  be  retained  between  the  lids.  The  washing  of  the  eye  and  applica- 
tion of  cold  f  must,  of  course,  receive  the  same  exacting  attention  as  when 
the  vaseline  is  not  employed. 

*  The  solution  should  flow  in  a  gentle  stream.    The  ordinary  syringe  should  not  be 
used,  as  there  is  danger  with  it  of  splashing  the  discharge  into  the  nurse's  eye. 

f  Where  the  disease  is  not  gonorrhceic  and  it  is  very  mild,  as  shown  by  the  absence 
of  heat  and  swelling  of  the  lids,  it  is  better  not  to  employ  the  iced  cloths. 


EXPLANATIONS  OF  FIGURES  ON  PLATE  IIL 

Fig.  2,  gonorrhoea!  ophthalmia  in  an  adult  (life-size).  Eight  eye  (discharge 
washed  away)  shows  conjunctiva  of  globe  much  swollen  (chemosis),  forming 
an  annular  wall  around  the  cornea,  with  ulceration  of  the  cornea.  Left  eye 
shows  swelling  and  discoloration  of  the  eyelids,  with  profuse  purulent  dis- 
charge. Fig.  3,  gonorrhoea!  ophthalmia  in  new  born,  infant  seven  days  old 
(life-size),  shows  characteristic  inflammatory  swelling  and  purulent  discharge. 
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FIG. 2  IN   AN  ADULT. 

FIG.3  IN  NEW  BORN    INFANT. 


GONORRHCEAL  RHEUMATISM. 

By  frank  hartley,  M.  D. 

Definition. — As  the  result  of  a  blennorrhoeal  uretliritis,  commonly 
and  less  frequently  of  a  blennorrhoeal  ophthalmia  or  vulvitis,  certain  affec- 
tions are  observed  to  occur,  which,  when  existing  in  the  joints,  bursas, 
sheaths  of  the  tendons,  the  eye,  muscles,  nerves,  and  fibrous  tissues,  are 
designated  as  blennorrhoeal  rheumatism. 

Etiology. — In  reference  to  its  etiology  we  believe  it  to  be  an  infec- 
tious process — a  wound  infection  in  which  the  follicular  ulcers  (so-called 
gonorrhoeal  ulcers)  in  the  posterior  urethra  are  for  the  most  part  the 
points  of  origin  of  the  infection. 

Such  a  position  leads  us  to  a  belief  in  an  existing  gonohtemia  or  pyo- 
hseraia ;  but  in  either  case  we  must  make  our  belief  subject  to  the  three 
necessary  indications  of  the  proof  of  any  micro-organic  origin  of  the  dis- 
ease. 

These  conditions  are,  that  one  and  the  same  form  of  micro-organism 
be  always  found  in  a  given  disease,  that  it  be  easily  recognized  mor- 
phologically, by  chemical  relations  and  reaction  to  coloring  matters,  and 
that  the  disease  be  artificially  produced  in  a  healthy  individual  by  inocu- 
lation with  pure  cultures. 

!N^eisser,  Bokai,  Bockhart,  "Welander,  and  others  have  carried  out 
these  conditions  in  so  far  as  concerns  the  urethral  inflammation,  but  in 
the  complications  of  a  gonorrhoea  we  lack  positive  proof  of  the  third 
condition. 

Since  Bumm  demonstrated  the  truth  of  the  discovery  of  l^eisser 
the  complications  of  this  disorder  have  been  subjected  to  renewed  specu- 
lation and  study.  Yery  early  in  the  history  of  the  gonococcus  as  the 
cause  of  a  specific  urethritis,  the  conclusion  was  that  this  micro-organism 
must  be  held  as  the  direct  cause  of  its  complications. 

Brieger,  Ehrlich,  and  Haslund,  after  a  careful  study  of  the  subject, 
denied  the  presence  of  the  gonococcus  in  the  joint  effusions  following 
gonorrhoea  of  the  urethra  or  vagina. 

Petrone,  Kammerer,  Hall,  myself,  and  others  have  found  a  diplococ- 
cus  in  the  joint  effusions  resembling  the  gonococcus  morphologically 
and  in  its  reaction  to  coloring  matters,  but  have  not  produced  the  neces- 
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sary  proof  obtained  from  cultures,  nor  demonstrated  tlie  presence  of  the 
gonococcus  in  the  blood  or  lymph. 

Until  cultures  and  inoculations  have  been  made  which  will  produce 
the  complications  of  a  gonorrhoea  in  a  healthy  individual,  we  must  remain 
content  to  side  with  Bumm,  Baumgarten,  l^eisser,  Bockhart,  Haslund, 
and  Gerhardt,  who  regard  the  complications  as  the  result  of  a  mixed  in- 
fection. 

Before  the  invasion  of  the  gonococcus  the  healthy  urethra  contains 
many  micro-organisms,  harmless  as  well  as  pathogenic.  Four  varieties 
of  the  diplococcus  besides  the  gonococcus  have  been  met  with  in  the 
urethra  of  man.  Two  of  these  varieties,  as  the  gonococcus,  decolorize  by 
Gram's  method,  but  are  infrequent  in  their  occurrence.  A  diplococcus 
staphylococcus  has  also  been  found  in  blennorrhoeal  orchitis,  subacute 
prostatitis,  and  in  the  normal  urethra  of  children  and  old  adolescents, 
presenting  the  same  reaction  to  nutritive  media,  upon  animals,  to  chem- 
icals, and  to  Gram's  method.  It  acts  identically  with  the  gonococcus,  and 
causes  suppuration  in  the  tissues  in  which  it  exists.  So  far  as  we  know, 
however,  no  one  of  these  varieties  has  been  subjected  to  the  three  crucial 
tests  establishing  a  proof  of  their  causative  action. 

These  micro-organisms,  resembling  the  gonococcus  morphologically, 
are  not  able  to  penetrate  the  mucous  membrane  of  the  urethra  until  the 
gonococcus  has  attacked  it  and  made  of  it  a  "  locus  resistentise  minoris." 
Gonorrhoea  is  a  purely  local  affection,  which  can  not  develop  except 
upon  cylindrical  epithelium  ;  and  all  inflammatory  processes  which  are 
added  to  it  in  other  tissues  than  those  covered  by  cylindrical  epithelium 
are  the  result  of  secondary  infections. 

Such  cases  as  those  reported  by  Dr.  Ely  (New  York  Medical  Kecord, 
1889)  are  very  instructive  in  this  particular : 

The  case  was  one  of  a  man  twenty  years  old,  who  died  in  coma,  with  a  tem- 
perature 105  "8°,  pulse  130,  and  a  purulent  discharge  from,  the  urethra,  within  a 
few  hours  of  his  admission  into  the  Roosevelt  Hospital.  The  autopsy  revealed 
old  pericardial  adhesions,  fresh  vegetations  upon  the  mitral  valve,  and  a  hy- 
persemic  liver.  The  spleen  was  large  and  soft.  The  kidneys  contained  small 
infarctions  and  embolic  foci.  In  the  vegetations  upon  the  mitral  valve,  in  the 
liver,  spleen,  kidneys,  and  urethra,  staphylococci,  streptococci,  and  bacilli  were 
found.     In  the  urethra  a  diplococcus  resembling  the  gonococcus  was  also  found. 

Nine  cases  are  now  recorded,  and  in  some — Besangon's,  Lancereaux's, 
and  Ely's — micro-organisms  resembling  pyogenic  bacteria  have  been  found 
both  in  the  urethra  and  in  the  internal  organs.  These  cases  seem  to 
establish  a  series  of  progressive  steps  from  urethritis  to  malignant  en- 
docarditis and  pyaemia.  The  interpretation  of  these  phenomena  taking 
place  at  a  distance  from  the  primary  focus  is  rendered  diflficult  by  the 
fact  that  the  gonococcus  has  not  yet  been  found  in  the  blood.     Moreover, 


ETIOLOGY.  239 

cultures  and  inoculations  in  the  urethra  have  not  been  followed  by  a 
rheumatism,  with  the  discovery  of  the  gonococcus  in  the  secondary  foci, 
and  its  cultivation  and  inoculation  into  a  healthy  urethra  with  the  de- 
velopment of  a  gonorrhoeal  urethritis.  Until  such  experiments  have 
been  fully  carried  out,  we  prefer  to  believe  that  gonorrhoeal  rheumatism 
is  a  mixed  infection,  with  the  urethra  as  the  primary  focus  in  most 
cases. 

The  earlier  authors,  who  recognized  a  connection  between  a  gonor- 
rhoea of  the  urethra  and  the  rheumatism,  spoke  of  the  rheumatism  as  a 
true  and  direct  gonorrhoeal  disease.  They  considered  it  in  the  same 
category  with  epididymitis  and  prostatitis,  and  ascribed  the  causation  to 
an  injury  to  the  mucous  membrane  of  the  urethra  in  the  same  manner  as 
when  provoked  by  catheterismus.  Such  writers  were  Selle  (1Y81),  Hun- 
ter (1Y86),  Eicord'  (1836),  Foucart  (1846),  Brandos  (1854),  and  Fournier 
(1866).  In  opposition  to  these,  other  authors,  among  whom  may  be  men- 
tioned Guyon  (1836)  and  Thiry  (1856),  believed  in  no  genetic  connection 
between  urethritis  and  rheumatism,  and  insisted  that  the  gonorrhoja 
simply  brought  forth  a  latent  diathesis  in  the  individual.  Guerin  (1864), 
and  Lasegue  (18Y6)  maintained  that  gonorrhoea  was  nothing  more  than  a 
general  disease  sid  genris,  with  a  long  period  of  incubation. 

Lewin  (18Y8)  was  the  principal  exponent  of  the  vasomotor  theory, 
and  believed  that  complications  considered  as  rheumatism  were  reflex  in 
character,  as  the  result  of  the  inflamed  urethra.  The  discovery  of  the 
gonococcus  led  to  the  theory  of  a  wound  infection  and  to  the  production 
of  two  theories.  Of  these  theories,  one,  based  upon  the  discovery  of  the 
gonococcus  in  the  exudates  of  secondary  foci,  considered  the  rheumatism 
a  true  gonorrhoeal  affection ;  the  other  classed  the  rheumatism  as  an  acci- 
dental and  secondary  affection,  brought  about  by  the  presence  of  the  pus- 
coccus  in  the  urethra,  and,  in  order  to  enter  the  blood  or  lymph  channels, 
they  considered  it  necessary  that  the  epithelium  be  destroyed  or  altered  in 
its  nutrition.  This  destruction  or  alteration  in  the  nutrition  of  the  epi- 
thelium is  brought  about  by  the  gonococcus.  According  to  this  latter 
theory,  gonorrhoeal  rheumatism  has  no  specific  quality,  since  it  is  not 
impossible  for  a  simple  catarrh  or  a  trauma  to  give  rise  to  the  same 
result.  Guyon  and  Janet  (1889),  and  Fiirbringer  (1890),  have  classed  the 
rheumatism  as  a  ptomaine-poisoning,  and  the  direct  result  of  the  gono- 
coccus invasion. 

Such  are  the  various  theories  that  have  been  presented ;  and  as  none 
have  been  thoroughly  proved,  we  prefer,  in  the  light  of  the  present  facts, 
to  consider  gonorrhoeal  rheumatism  as  a  mixed  infection. 

Seele  and  Swediaur,  in  1Y81,  were  the  first  to  observe  articular  affec- 
tions in  gonorrhoeal  subjects,  but  it  was  reserved  for  Hunter,  Cooper, 
Brodie,  Bonnet,  Diday,  and  Fournier  to  establish  the  fact  that  this  was 
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not  a  mere  coincidence,  but  involved  a  relation  of  cause  and  effect — i.  e., 
certain  persons  having  gonorrhoea  acquired  a  peculiar  form  of  rheu- 
matism which  existed  with  every  successive  attack  of  gonorrhoea. 

Subsequent  investigations  have  shown  that  the  structures  involved 
were  much  larger  than  were  at  first  described,  and  to-day  the  lesions  may 
be  said  to  involve  the  joints,  sheaths  of  tendons,  muscles,  bursas  about  the 
joints,  and  fibrous  tissues.  Occasionally  the  peri-  and  endocardium,  the 
nerves,  and  meninges  of  the  brain  and  cord,  are  attacked. 

We  understand  that  the  acute  variety  of  inflammation  of  the  joints 
includes  four  distinct  pathological  conditions,  each  one  of  which  has  its 
distinctive  name  as  follows  :  Serous  synovitis,  sero-Jihrinous  synovitis,  sero- 
jpurulent  synovitis,  and  purulent  synovitis. 

The  chronic  variety  is  represented  by  the  word  hydrarthrosis,  the 
pathological  condition  of  which  is  a  chronic  serous  synovitis  or  a  papillary 
synovitis,  and  in  rarer  instances  by  an  ankylosing  arthritis  or  an  arthritis 
deformans.  Although  the  number  of  autopsies  in  gonorrhoeal  rheu- 
matism are  not  few,  yet  we  are  not  able  to  obtain  from  them  the  patho- 
logical conditions  existing  in  the  milder  varieties,  since  it  is  only  in  the 
very  severest  cases  that  the  result  is  fatal.  In  that  variety  which  ap- 
proaches the  serous  inflammations,  all  we  have  are  the  records  of  a  few 
cases  where  the  fluid  has  been  withdrawn  from  the  joint.  The  exudate 
was  in  these  cases  straw-colored  or  lightly  tinged  with  blood,  and  con- 
sisted of  large  epithelioid,  white  blood-cells,  and  albumen.  In  this  sero- 
fibrinous variety  the  exudate  has  consisted  in  large  amount  of  fibrin  in 
addition  to  epithelioid  and  white  blood-cells.  In  the  sero-purulent  variety 
the  fluid  has  been  mucoid  in  character,  light  green  in  color,  the  sediment 
of  which  consisted  largely  of  pus-cells,  most  of  which  showed  a  fatty 
metamorphosis.  In  two  cases  punctured  by  Laboulbene,  the  fluid  was  of 
a  deep  yellowish  color,  consisting  of  a  sticky  alkaline  fluid  containing  no 
mucine,  but  pus-cells  and  fibrin.  In  the  suppurative  variety,  Fournier, 
Haslund,  and  Wyszemirski  have  found  the  joint  filled  with  pus,  the 
articular  cartilages  eroded,  and  the  bones  bare,  with  the  periosteum 
separated  from  the  shaft  of  the  articulating  bones  for  a  long  distance 
from  the  joint. 

The  outcome  of  these  varieties  of  acute  gonorrhceal  rheumatism  is 
either  a  complete  restitutio  in  integi^wn,  which  is  the  case  with  the  serous 
variety  as  a  rule,  and  less  frequently  in  the  sero-fibrinous  and  sero-purulent, 
or  a  restriction  in  the  motion  of  the  joint,  commonly  seen  in  the  purulent 
variety,  and  less  frequently  in  the  sero-fibrinous  and  sero-purulent  varieties. 
As  the  result  of  constantly  recurring  synovites,  hydrops  (or  chronic  serous 
synovitis),  synovitis  papillaris,  or  arthritis  deformans,  are  not  uncommon. 
Statistics  on  this  subject  show  that  in  35  per  cent  of  the  cases  (106  in 
299,  Bornemann)  a  complete  resolution  takes  place.     In  65  per  cent  of 
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the  cases  (193  in  299)  the  motion  was  restricted  or  completely  lost.  In 
the  polyarticular  variety,  and  less  frequently  in  the  monarticular  variety, 
where  several  attacks  have  occurred,  the  pathological  condition  remain- 
ing is  a  papillary  synovitis,  arthritis  deformans,  and  a  chronic  serous 
synovitis.  In  the  chronic  serous  synovitis  the  restriction  to  motion 
is  very  slight ;  such  may  be  the  case  also  with  a  papillary  synovitis.  In 
the  arthritis  deformans,  however,  owing  to  the  osteitis  rariiicans  in  the 
earlier  stages  and  the  deformities  induced  by  the  softness  of  the  bones, 
the  restriction  to  motion  in  the  joints  is  more  marked.  Some  of  these 
cases  of  the  chronic  gonorrhoeal  rheumatism  which  are  polyarticular  in 
character  have  been  attended  with  a  marked  amyotrophic  condition  in 
the  muscles  in  the  neighborhood  of  the  joints,  and  in  rare  instances  in 
groups  of  muscles  in  no  way  connected  "v^dth  the  joint  involved. 

Situation. — The  frequency  with  which  the  various  joints  are  involved 
is,  according  to  ISTolen,  who  has  collected  308  cases,  as  follows :  Knee- 
joint,  86 ;  ankle,  52 ;  shoulder,  29 ;  hand,  26 ;  hip,  15 ;  fingers  and 
toes,  17. 

According  to  Fournier,  two  thirds  of  the  cases  occur  in  the  knee,  one 
fourth  in  the  ankle,  and  one  fifth  in  the  fingers  and  toes.  Four  cases 
have  been  described  in  the  vertebral  joints.  According  to  Finger,  who 
has  collected  375  cases  from  various  authors :  Knee-joint,  136 ;  tibio-tar- 
sal,  59 ;  wrist-joint,  43 ;  phalangeal,  35 ;  elbow,  25  ;  shoulder,  24 ;  hip, 
18 ;  ternporo-maxillary,  14 ;  metatarsal,  7 ;  sacro-iliac,  4 ;  sternoclavicu- 
lar, 4 ;  chondrocostal,  2  ;  intervertebral,  2 ;  peroneo-tibial,  1 ;  cricoaryt- 
enoid, 1. 

Of  348  cases  collected  by  Jullien,  205  were  polyarticular  (58^  per 
cent),  and  143  were  monarticular  (41yV  per  cent).  According  to  others, 
19-|-  per  cent  of  the  cases  are  distinctly  monarticular,  12|-  per  cent  are 
distinctly  polyarticular,  and  in  67f  per  cent  more  than  one  joint  is  in- 
volved, though  the  disease  is  not  distinctly  polyarticular. 

Date  and  Development. — The  time  for  the  occurrence  of  the  rheuma- 
tism is  rarely  before  the  fifth  day.  In  the  majority  of  cases  (75  per 
cent)  it  occurs  during  the  first  month.  In  25  per  cent  of  the  cases  it 
occurs  during  the  second  and  third  months  in  equal  proportion.  We  are 
to  remember  that  gonorrhoeal  rheumatism  is  not  generally  a  complication 
of  the  recent  but  of  the  older  cases. 

Duration. — The  duration  of  the  joint  lesions  in  299  cases  collected  by 
Bornemanu  was  on  the  average  sixty-eight  days,  so  that  it  is  fair  to  infer 
that  the  duration  will  be  about  two  months. 

Frequency. — The  frequency  of  gonorrhoeal  rheumatism  as  a  complica- 
tion is  small.  Gresolle  gives  it  as  2y^^  per  cent.  Besnier  and  Jullien  give 
it  a  frequency  of  two  per  cent. 

It  occurs  more  frequently  in  men  than  in  women  or  children,  and  as 
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a  complication  not  only  of  the  urethra,  but  of  the  vulva,  vagina,  and 
conjunctiva.  Lucas  describes  two  cases  following  gonorrhoea  of  the  con- 
junctiva in  the  newborn  ;  Deutschmann,  following  an  ophthalmo-blennor- 
rhoea ;  and  myself  in  five  cases  of  vulvo-vaginitis  in  children. 

The  joint  lesions  occur  most  frequently  as  a  serous,  sero-fibrinous,  and 
sero-purulent  exudation.  In  rarer  instances  a  purulent  exudation  is  pres- 
ent. This  exudate  is  well  marked,  and  fluctuation,  especially  in  the  knee, 
is  easily  appreciated  if  it  be  of  the  serous  variety. 

Course  and  Results. — According  to  the  character  of  the  exudate  the 
synovial  membrane  and  superjacent  tissues  are  infiltrated,  tense,  and  red- 
dened. All  the  local  symptoms  of  an  inflammatory  nature  involving  the 
parasynovial  and  cutaneous  tissues  are  more  marked  in  the  sero-purulent 
and  purulent  than  in  the  serous  variety.  Though  the  three  varieties — 
serous,  sero-fibrinous,  and  sero-purulent — show  a  marked  tendency  to 
resolution  in  the  milder  cases,  this  is  not  the  case  in  the  severer  forms. 
The  sero-purulent,  unless  mild  in  character  or  aborted  by  treatment,  leads 
to  a  superficial  destruction  of  the  joint  surfaces,  and  anchylosis  or  per- 
foration. 

Such  results  of  the  sero-purulent  variety  have  been  described  by 
Duplay  and  Bruns.  In  the  sero-fibrinous  variety  an  anchylosis  from  the 
sealing  together  of  the  joint  surfaces  is  also  to  be  feared.  Oilier  and 
Gosselin  consider  this  variety  as  not  uncommon.  Nicaise  has  reported 
fourteen  such  cases.  The  purulent  variety,  though  rare,  leads  to  per- 
foration of  the  joint  and  subsequent  ankylosis.  The  general  tend- 
ency of  all  varieties  is  to  become  chronic  and  to  remain  as  a  hydrops, 
an  ankylosis,  papillary  synovitis,  or  an  arthritis  deformans.  This  is 
especially  the  case  where  recurrences  are  frequent  with  every  new  in- 
fection. 

In  general,  the  attack  begins  acutely  with  pain,  heat,  and  a  febrile 
movement  of  100°  to  102°.  This  is,  however,  only  present  at  the  begin- 
ning of  the  attack.  One  joint  is  sometimes  involved.  Commonly  several 
joints  are  affected,  and  it  is  the  rule  for  them  to  be  involved  one  after 
the  other. 

The  varieties  of  gonorrhoeal  joint  lesions  have  been  described  under 
the  following  forms : 

1.  Blennorrhoeal  arthralgia. 

2.  Hydrarthrosis. 

3.  Polyarticular  subacute  arthritis. 

4.  Suppurative  arthritis. 

5.  Plastic  monarticular  arthritis. 

6.  Blennorrhoeal  arthritis  deformans. 

We  prefer,  however,  to  adopt  a  nomenclature  which  is  more  in  ac- 
cordance with  the  terms  used  in  other  diseases,  viz. : 
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Monarticular.       ^. 

)  Chronic. 

Polyarticular. 


Articular  gonorrhoeal  rheumatism . .  -\  (  ^cut;^ 

Subacute. 
Chronic. 

I.  Acute  Monarticular  Gonorrhoeal  Rheumatism. — This  is  the 
most  frequent  variety.  It  begins  in  an  acute  manner,  or  is  preceded  by 
malaise  and  pain  in  several  joints.  Following  rapidly  upon  this  is  a  swell- 
ing of  one  of  the  larger  joints,  generally  the  knee.  The  pain  is  sometimes 
severe  and  sometimes  slight.  The  exudation  and  tension  within  the  joint 
are  marked,  and  fluctuation  distinct.  The  fever  reaches  99"5°  to  102°,  and 
continues  for  some  days.  It  is  more  marked  in  the  sero-purulent  than  i«n 
the  serous  and  sero-fibrinous  varieties,  and  is  attended  with  greater  local 
manifestations  of  tension,  pain,  oedema,  and  redness  of  the  skin.  In 
the  milder  varieties  of  the  serous,  sero-fibrinous,  and  sero-purulent  ex- 
udations resolution  takes  place  in  several  weeks,  provided  complete 
rest  be  maintained  and  no  increase  in  the  urethritis  occurs.  Constant 
recurrences  in  the  joint  lead  to  the  development  of  a  hydrops,  a  papil- 
lary synovitis,  or  a  condition  pathologically  resembling  arthritis  defor- 
mans. 

A  rare  result  of  the  acute  variety  is  suppuration.  This  is  made 
known  by  the  chills  and  fever,  together  with  the  increased  swelling, 
oedema,  and  redness  of  the  joint.  The  pain  usually  changes  to  a  throb- 
bing, pulsating  variety.  Finally,  the  capsule  is  involved,  and  pus,  escap- 
ing into  the  sheaths  of  the  tendons  and  intermuscular  spaces,  perforates 
the  skin.  The  result  of  this  form  is  either  recovery,  with  ankylosis,  or 
pyaemia. 

II.  Chronic  Monarticular  Gonorrhoeal  Rheumatism,  Hydrar- 
throsis, Gonocele. — The  chronic  form  develops  either  as  a  primary 
affection  or  is  an  outgrowth  of  the  acute  variety  after  many  recurrences. 
In  the  former  instance  a  gradual  increase  in  size  of  the  joint  takes  place, 
which  is  discovered  by  the  patient  quite  accidentally.  The  joint  is  pain- 
less upon  pressure,  and  only  when  the  fluid  is  in  large  amount  is  the 
function  of  the  joint  interfered  with.  In  extreme  cases  the  ligaments 
become  loose  and  stretched,  and  an  abnormal  mobility  exists.  In  milder 
cases  only  the  extremes  of  flexion  and  extension  are  hindered.  Although 
.at  times  resolution  takes  place,  it  generally  persists  for  months,  with 
many  relapses.  This  constant  tendency  to  relapses  results  finally  in  pro- 
ducing a  form  of  papillary  synovitis  or  deforming  inflammatory  changes 
in  the  bones  and  synovial  membrane  similar  m  character  to  an  arthritis 
deformans. 

Constitutional  symptoms  and  local  manifestations  beyond  functional 
disturbances  are  occasionally  present.     It  is  the  rule  not  to  have  subject- 
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ive  symptoms.     The  variety  is  usually  monarticular.     It  exists  in  the 
knee,  ankle,  and  elbow. 

III.  Polyarticular  Acute  Gonorrhceal  Rheumatism. — It  de- 
velops rapidly,  and  is  distinctly  polyarticular  at  the  onset.  As  the  disease 
progresses  it  confines  itself  to  a  single  joint,  or  to  two  or  three  joints. 
When  two  joints  are  involved  they  are  frequently  the  same  joints  in  op- 
posite sides  of  the  body.  The  number  of  joints  involved  is  never  so 
great  as  in  articular  rheumatism,  nor  do  we  find,  as  in  articular  rheu- 
matism, a  number  of  joints  simultaneously  involved.  It  is  the  rule  in 
gonorrhceal  rheumatism  to  have  the  joints  involved  consecutively. 

The  fever  is  usually  moderate,  subsiding  within  a  few  days,  while 
the  local  lesion  continues.  During  the  remission  a  new  synovitis  often 
takes  place  with  a  return  of  the  fever.  This  repetition  may  occur  two, 
three,  or  four  times.  The  effusion  within  the  joint  is  more  marked,  and 
the  swelling  of  the  tissues  about  the  joint  is  less  distinctly  evident  than 
in  articular  rheumatism.  This  is  strikingly  the  case  except  where  the 
sheaths  about  the  joint  are  involved. 

The  want  of  proportion  between  the  constitutional  reaction  and  the 
local  lesions  is  diagnostic.  When  a  single  joint  is  involved  the  constitu- 
tional reaction  is  often  entirely  wanting.  When  several  joints  are  in- 
volved they  become  so  consecutively,  and  the  constitutional  reaction  is 
only  moderate.  When,  however,  the  sero-fibrinous  or  sero-purulent  vari- 
ety of  inflammation  is  present  in  an  attack,  the  constitutional  reaction  is 
increased  in  proportion  to  the  degree  of  involvement.  The  joint  lesions 
are  more  stationary  than  in  articular  rheumatism,  where  the  shifting 
character  of  the  lesions  is  diagnostic. 

Resolution  is  more  tardy  than  in  articular  rheumatism,  and  a  second- 
ary hydrarthrosis,  rare  in  articular  rheumatism,  is  common  in  gonorrhceal 
rheumatism.  Th6  excessive  acid  perspiration,  as  well  as  the  peri-,  endo- 
cardial, and  pleuritic  manifestations,  are  not  so  frequent  as  in  articular 
rheumatism.  It  is  characteristic  of  this  variety  to  find  in  the  successive 
attacks  the  involvement  of  the  bursae,  sheath  of  tendons,  the  iris,  or  con- 
junctiva. 

TV.  Polyarticular  Subacute  Gonorrhceal  Rheumatism. — 
Next  to  the  acute  this  is  the  most  frequent  variety.  The  fever  is  not 
high  (101°),  and  the  local  symptoms  are  slight. 

Y.  Polyarticular  Chronic  Gonorrhceal  Rheumatism  is  either  . 
an  outgrowth  of  the  acute  or  subacute  variety,  or  it  develops  as  a  chronic 
process  from  the  beginning.    It  is  frequently  followed  by  hydrarthrosis — 
i.  e.,  a  chronic  serous  synovitis — and  less  frequently  by  a  papillary  synovitis, 
or  arthritis  deformans  in  several  joints. 

Pathological  Coincidences. — Besides  the  joints,  other  organic 
structures  are  involved  in  the  secondary  affections  following  gonorrhoea, 
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and  among  these  the  involvement  of  the  spinal  cord  should  not  be  over- 
looked. Such  instances  have  been  dwelt  upon  by  Stanley,  Hume,  Four- 
nier,  Hayem,  and  Parmentier. 

The  two  latter  give  six  cases  in  which  not  only  a  rheumatism  involved 
the  joints,  but  in  which  affection  of  the  spinal  cord  was  noted.  The  dis- 
turbances seen  resulted  in  an  alteration  of  sensibility — as  neuralgia,  hy- 
pera3sthesia,  and  anaesthesia ;  or  disturbances  in  motive  power,  as  cramps 
and  paresis — in  addition,  increased  reflexes  at  the  knee  and  atrophy  of 
the  muscles  of  the  lower  extremity,  with  hydrops  of  the  joints. 

Fournier  agrees  with  Hayem,  and  describes  a  case  exhibiting  de- 
formities in  the  joints  of  the  fingers,  increased  reflexes,  twitching  of  the 
lower  extremities,  and  atrophy  of  the  muscles  of  the  forearm.  Of  the 
pathology  of  these  cases  we  know  absolutely  nothing. 

The  involvement  of  the  nerves  has  been  dwelt  upon  by  Fraenkel  and 
Loeb,  who  consider  it  a  rare  complication  to  polyarticular  rheumatism. 
Fournier  has  found  the  sciatic  nerve  involved  in  five  out  of  thirty-nine 
cases,  Scarenzio  in  two  cases.  Contagne  has  seen  two  cases  of  crural  and 
inguino-scrotal  neuralgia,  and  Gutherz  has  seen  one  case  in  which  the 
internal  pudendal  nerve  Avas  the  seat  of  the  neuralgia. 

The  involvement  of  the  bursse  in  gonorrhoeal  rheumatism  can  not  be 
called  a  rare  complication,  as  it  is  seen  quite  often  in  a  moderate  number 
of  cases.  The  bursse  in  front  of  the  tendo-Achillis,  and  that  beneath 
the  OS  calcis,  are  the  more  frequently  attacked.  The  bursa  beneath  the 
tuber  ischii  and  the  bicepital  bursa  are  not  so  frequently  attacked,  al- 
though their  involvement  is  by  no  means  rare.  Terillon  has  recorded 
two  cases  in  which  the  psoas  bursa  was  involved.  This  is  certainly  a 
rare  seat.     Pathologically  the  bursee  suffer  the  same  changes  as  the  joints. 

The  sheaths  of  tendons  are  commonly  involved  with  the  joints,  though 
they  may  be  affected  alone.  It  is  by  no  means  infrequently  seen  that 
the  sheaths  of  the  extensors  of  the  hand,  the  dorsal  flexors  of  the  toes, 
and  the  flexor  pollicis,  are  involved  with  or  without  an  accompanying 
inflammation  in  the  joints  over  which  they  pass.  Less  frequently  we 
find  the  sheaths  of  the  biceps  brachii  and  tendo-Achillis  affected. 
Pathologically  the  changes  in  the  sheaths  are  the  same  as  in  the  joints. 

In  the  serous  variety  the  long  swelling  corresponding  to  the  shape  of 
the  sheath,  without  redness  and  much  pain,  is  characteristic.  It  is 
especially  characteristic  for  this  variety  to  resolve  completely  or  to  pass 
into  a  chronic  condition  of  hydrops.  In  the  sero-fibrinous  variety  the 
symptoms  of  pain  and  crepitation,  with  only  slight  tumefaction  and  red- 
ness, are  diagnostic.  This  is  the  variety  in  which  we  expect  to  find 
adhesions  of  the  tendon  to  the  sheath,  and  a  consequent  inability  to  per- 
form certain  motions  with  ease.  In  the  sero-purulent  variety,  the  tume- 
faction, oedema,  and  redness  are  the  marked  symptoms,  and  in  this  variety, 
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if  any  result  other  tlian  resolution  occurs,  it  is  an  adhesion  between  the 
sheath  and  the  tendon,  or  suppuration. 

The  muscles  of  the  neck,  especially  the  deltoid  and  those  of  the  eje, 
are  sometimes  the  seat  of  pain,  which  is  present  principally  upon  use  of 
the  muscles.  The  pathology  of  this  condition  is  not  known.  Amyo- 
trophia occurring  in  the  course  of  gonorrhoeal  rheumatism  is  localized 
to  the  muscles  close  to  the  joint  involved,  and  less  frequently  to  those  at 
a  distance  from  it.  Sometimes  it  exists  in  a  general  form.  When 
localized  to  the  muscles  moving  the  joint  involved,  the  consensus  of 
opinion  favors  as  a  cause  a  reflex  mechanism,  rather  than  a  myositis,  or  a 
terminal  neuritis  of  the  articular  nerves.  When  general,  it  has  been  at  times 
observed  to  exist  together  with  a  variety  of  spinal  lesions ;  and  Urdy,  in 
1878,  Fournier,  Hayem,  Parmentier,  Tibrier,  and  Striimpell  class  the 
amyotrophia  as  a  symptom  of  the  spinal  involvement. 

The  cutaneous  phenomena  were  first  described  by  Seele  in  1781,  and 
subsequently  have  been  studied  particularly  by  Jullien,  Phillips,  Petrone, 
Mesnet,  and  Kuppel.  They  appear  under  the  forms  of  urticaria,  purpura, 
erythema  nodosum,  and  multiforme  alone ;  or  in  conjunction  with  joint 
inflammations.  They  are  angioneuroses  induced  by  the  urethritis  through 
the  intervention  of  the  vasomotor  nerves. 

The  involvement  of  the  eye  in  gonorrhoeal  rheumatism  is  generally 
associated  with  the  polyarticular  variety.  It  may  precede  or  follow  the 
development  of  the  rheumatism.  It  may  be  the  only  evidence  of  the 
rheumatism,  or  be  present  and  alternate  with  the  joint  disturbance. 
Aquo-capsulitis,  an  inflammation  involving  principally  the  membrane  of 
Descemet,  is  the  most  common  form.  In  this  variety  the  cornea  is 
transparent,  more  prominent  than  usual,  and  the  conjunctiva  is  injected. 

The  fluid  in  the  anterior  chamber  is  cloudy,  with  at  times  a  slight 
flocculent  deposit  upon  the  posterior  surface  of  the  cornea.  Photophobia 
is  mild  or  absent.  The  iris  is  not  generally  aflected,  and  there  is  little  or 
no  pain.  If  the  iris  be  involved  (iritis)  there  is  a  radiate  pericorneal 
infection,  a  contracted  or  deformed  pupil,  an  abolition  of  the  movement 
of  the  pupil,  an  effusion  of  lymph  in  the  pupil,  and  a  plastic  deposit  in 
the  anterior  chamber.  These  symptoms  are  more  marked  in  the  gonor- 
rhceal  than  in  the  ordinary  iritis.  Photophobia,  and  ocular  and  peri- 
orbital pain,  are  well  marked  in  iritis. 

Fournier  describes  a  conjunctival  form,  which  appears  as  a  simple 
conjunctivitis  uniformly  distributed  over  or  marked  at  certain  points  of 
tlie  conjunctiva.     The  secretion  is  scanty  and  muco-purulent. 

These  three  varieties  are  rarely  monocular ;  one  eye  is  usually  in- 
volved after  the  other. 

They  run  a  rapid  course,  subsiding  in  a  few  days.  In  rare  instances 
they  last  for  weeks,  and  are  then  very  prone  to  relapses. 
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Of  these  three  forms  the  conjunctivitis  is  the  least  harmfuL  Aquo- 
capsulitis  is  not  grave,  though  troublesome.  Iritis  is  alone  liable  to  be 
attended  with  adhesions  interfering  v^ith  perfect  vision. 

The  involvement  of  the  endocardium  and  pericardium  was  first  men- 
tioned by  Brandes  in  1854:.  At  present  about  forty  cases  are  known 
where  endocarditis  and  pericarditis,  or  both,  existed.  It  is  a  rare  compli- 
cation, and  is  present  with  the  rheumatism  in  other  structures,  or  alone 
with  the  gonorrhoea.  It  is  especially  observed  where  a  rheumatism  com- 
plicates the  urethritis.  In  eleven  out  of  thirteen  cases  collected  by 
Morel  this  was  the  case.  The  symptomatology  does  not  differ  from  the 
endocarditis  due  to  articular  rheumatism. 

In  the  fibrous  tissues,  the  juncture  of  the  fibro-cartilage  of  the  nose 
and  superior  maxilla,  the  insertion  of  the  ano-coccygeal  raphe  to  the 
coccyx  and  the  spinous  process  of  the  three  lower  lumbar  vertebrse  have 
been  described  as  being  especially  sensitive  to  pressure  for  months  (seven 
to  eight)  after  the  cure  of  a  gonorrhoeal  rheumatism.  In  addition  to  the 
above,  the  calcaneum  upon  its  lateral  and  inferior  surfaces  have  been  ob- 
served by  Jacquet  in  1892  as  enlarged  and  painful  in  two  out  of  twelve 
cases.  He  ascribes  it  to  an  osteitis  or  an  inflammatory  process  involving 
the  calcaneum  and  the  ligaments,  and  gives  to  this  latter  form  the  name 
of  "pied  blennorrhagique." 

Diagnosis. — The  diagnosis  of  gonorrhoeal  rheumatism  implies  the 
recognition  of  three  conditions  : 

1.  The  existence  of  a  gonorrhoea  or  a  previous  gonorrhoeal  affection, 
with  persisting  ulceration  in  the  urethra,  etc. 

2.  The  presence  of  inflammatory  lesions  at  a  distance  from  the  local 
lesion,  which  are  most  probably  metastatic  in  character. 

3.  The  objective  local  symptoms  and  course  of  the  part  involved,  as 
well  as  the  character  of  the  constitutional  reaction. 

The  rheumatism  usually  occurs  during  the  first  month  (Y5  per  cent). 
Less  frequently  it  occurs  during  the  second  and  third,  months  (25  per 
cent). 

It  is  customary  to  have  certain  joints  involved,  as  the  knee,  ankle, 
shoulder,  and  wrist,  together  with  the  tendons  sheaths  overlying  them. 

These  joints  are  involved  one  after  the  other,  and  the  joint  inflamma- 
tion does  not  present  the  shifting  tendency  so  characteristic  of  articular 
rheumatism. 

From  articular  rheumatism  it  may  be  distinguished  by  the  greater 
effusion  within  the  joints  and  the  slighter  involvement  of  the  parasynovial 
tissue,  except  in  the  sero-purulent  variety.  Resolution  is  tardy  in  gonor- 
rhoeal rheumatism,  and  hydrarthrosis  is  rare  in  articular  rheumatism,  but 
common  in  gonorrhoeal  rheumatism.  The  lack  of  proportion  between 
the  constitutional  reaction  and  the  local  lesion  is  diagnostic.     The  fever 
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is  commonly  more  moderate  tlian  in  articular  rheumatism,  and  it  subsides 
within  a  few  days,  while  the  local  lesion  continues. 

The  excessive  and  acid  perspiration,  the  endocardial,  pericardial,  and 
pleural  manifestations  are  rare  in  gonorrhoeal  rheumatism ;  80|-  per  cent 
of  the  cases  of  gonorrhoeal  rheumatism  are  combined  with  an  involve- 
ment of  the  synovial  sheaths  of  tendons,  bursas,  iris,  or  conjunctiva. 
This  combination  is  more  or  less  diagnostic.  There  is  a  combination  of 
symptoms  and  lesions  occurring  in  syphilis  which  may  be  easily  mistaken 
for  a  gonorrhoeal  rheumatism.  I  refer  to  that  class  of  lesions  reported  by 
Schuster,  in  which,  following  urethral  infection,  one  or  more  joints  be- 
come involved,  together  with  an  iritis,  endocarditis,  and  pericarditis,  os- 
teitis of  calcaneum,  os  sacrum,  tuberositas  tibise,  and  sternum.  This  com- 
plex of  lesions  in  which  the  joints,  bones,  and  iris  are  affected  renders 
the  diagnosis  of  syphilis  quite  probable,  and  the  mercurial  treatment  in 
the  form  of  inunctions  cures  or  ameliorates  these  complications. 

Treatment. — There  is  scarcely  any  treatment  which  can  be  called 
effective  for  gonorrhoeal  rheumatisms.  Quinine  internally  in  the  acute 
stage,  and  in  the  later  stages  corrosive  sublimate  and  rest  to  the  joint, 
have  been  much  used.  Salicylic  acid,  cold,  and  fixation  of  the  joint  are 
often  used. 

For  the  pain,  antipyrine,  '75  to  1  gramme  twice  daily,  has  been  espe- 
cially good  in  some  cases  for  the  pain. 

Salol  internally  is  now  recognized  as  having  a  real  but  feeble  action 
in  the  acute  cases. 

Locally,  compression,  massage,  and  cold  have  proved  to  be  of  use. 
Physiological  rest  to  the  joint  or  joints  is  important.  When  these  meas- 
ures are  not  successful  in  alleviating  the  local  lesions,  withdrawal  of  the 
fluid  within  the  joint,  with  irrigation  of  the  joint  with  solutions  of  1  to 
40  carbolic  acid,  or  1  to  1,000  or  1  to  5,000  of  corrosive  sublimate,  are 
generally  successful.  In  that  variety  in  which  the  pathological  changes 
resemble  an  arthritis  deformans  resection  of  the  joint  or  joints  may  be 
performed  in  order  to  secure  anchylosis  in  a  better  position.  This,  how- 
ever, is  best  delayed  until  the  osteitis  rarificans  has  run  its  course  and  is 
in  the  stage  of  sclerosis. 

The  urethra  is  to  be  treated  in  all  cases  where  a  lesion  still  exists. 

The  best  prophylaxis  against  the  rheumatism  is  the  rapid  cure  of  the 
urethritis. 


GOKORRIICEA   OF  THE   EECTUM,   NOSE,   MOUTH,   EAR, 
UMBILICUS,   AND   AXILLA. 

By  JAMES  P.   TUTTLE,   M.  D. 

GONORRHCEA  OP  THE  RECTUM. 

The  rarity  of  gonorrhoea  of  the  rectum  in  this  country  may  be  appre- 
ciated in  some  degree  when  we  hear  from  men  of  such  large  experience 
as  Drs.  Bumstead  and  Yan  Buren  that  they  have  never  seen  a  case. 
Keyes  in  his  latest  work  does  not  even  mention  it ;  Dr.  J.  W.  White  de- 
votes a  few  lines  to  it  only  to  encircle  its  existence  with  doubt ;  Dr.  Otis 
mentions  it  but  to  pass  it  by  ;  and  Dr.  Kelsey,  with  his  large  experience 
in  rectal  disorders,  declares  as  late  as  1890  that  he  has  never  seen  it. 

The  experience  and  opinion  of  such  eminent  men  as  these  and  others 
equally  celebrated  have  caused  many  in  the  profession  to  question  the 
existence  of  the  disease,  and  until  the  discovery  of  the  gonococcus  by 
Neisser  the  negative  side  of  the  proposition  could  have  been  maintained ; 
but  since  that  day  its  existence  can  no  more  be  doubted  than  that  of  ure- 
thral blennorrhagia. 

The  diagnostic  and  pathogenetic  importance  of  this  micrococcus  is 
questioned  by  some,  and  will  be  discussed  in  another  portion  of  this  book. 
It  suffices  here  to  say  that  the  gonococcus  is  not  found  in  the  discharges 
from  any  of  the  ordinary  forms  of  proctitis.  It  has  never  been  demon- 
strated in  any  instance  where  there  was  not  confession  or  presumptive 
evidence  of  exposure  to  the  virus  of  gonorrhoea  either  through  auto- 
infection,  pederasty,  or  sodomy.  If  the  disease,  then,  be  not  speciiic  in  its 
cause  it  certainly  is  in  its  product,  and  by  a  tree's  fruit  shall  you  know  it. 
The  tree  which  produces  apples  is  an  apple-tree,  and  the  disease  which 
produces  gonococci  is  gonorrhoea. 

Imbued  with  this  doubt,  Bonniere  in  1874  made  some  interesting  ex- 
periments upon  the  different  mucous  membranes  of  the  body  with  regard 
to  their  susceptibility  to  the  gonorrhoeal  virus.  Taking  a  patient  with 
gonorrhoeal  ophthalmia  and  urethritis,  he  smeared  the  pus  discharged 
from  these  infected  regions  upon  the  mucous  membranes  of  the  nose  and 
aims.  The  nose  showed  no  evidence  of  the  disease,  but  on  the  second  day 
evidences  of  infection  were  seen  about  the  anus,  and  on  the  fifth  day  a 
muco-purulent  discharge  from  the  part  was  seen,  with  itching,  burning, 

16 


250 


GONORRHCEA. 


and  considerable  pain  npon  defecation.  He  then  injected  the  pus  into 
the  rectum  through  a  hollow  tube,  but  with  negative  results.  After  a 
very  few  experiments,  in  which  microscopic  examination  was  notably 
neglected,  he  formulated  the  following  table  and  conclusions  : 


Mucous  Menihranes  susceptible  to 
Gonorrli(Ba. 
Prepuce. 
Urethra,  especially  the  fossa  navicu- 

laris  and  prostatic  portion. 
Excretory  canals  of  glands  of  Littre. 
Conjunctiya. 
Anus. 
Mouth. 

Prostatic  utricle. 
Vulva. 
Vagina. 
Inferior    portion    of    the    cervical 

canal. 


JSIacous  Menibranes  refractory  to 
Gonoi^hoea. 
Rectum. 

Pituitary  membrane. 
Lachrymal  canal. 
Body  of  uterus. 
Ejaculatory  canals. 
Seminal  vesicles. 
Deferent  canal. 
Prostatic  canals. 
Bladder. 

Excretory  canals  of  the  glands  of 
Cowper  and  Bartholini. 


Conclusions. — All  the  mucous  membranes  susceptible  to  gonorrhoea 
are  covered  with  pavement  epithelium,  or  are  supplied  with  papillge  and  a 
superficial  sub-epithelial  network  of  lymphatic  vessels.  The  mucous  mem- 
branes refractory  to  gonorrhoea  are  covei-ed  with  cylindrical  epithelium 
and  have  a  superficial  sub-ej^ithelial  network  of  veins. 

These  experiments  are  very  interesting  and  point  apparently  to  some 
important  facts.  They  have  been  referred  to  and  quoted  by  all  authors 
arguing  upon  the  negative  side  of  the  question  since  Bonniere  published 
them  ;  but  they  are  too  meager  to  draw  conclusions  from  at  all,  and  the 
inferences  which  he  assumes  have  only  a  comparative  value.  Admitting 
this  assumption,  that  the  mucous  membrane  of  the  rectum  is  refractory  to 
gonorrhoeal  virus,  nevertheless  it  does  become  infected  and  the  symptoms 
are  unmistakable. 

The  first  account  we  have  of  this  disease  is  said  to  be  by  Hecker,  a 
Prussian  physician,  in  his  Maladies  veneriennes,  published  in  1788.  He 
there  mentions  a  purulent  discharge  from  the  rectum  which  he  had  often 
observed  in  men  and  women,  always  traceable  to  unnatural  coition.  A  Ger- 
man physician  of  the  same  name,  writing  in  18U2,  in  a  work  on  Tripper, 
speaks  of  gonorrhoea  from  hemorrhoids.  Goslin  says,  "  I  have  seen  one 
case  of  undoubted  gonorrhoea  of  the  rectum,  but  I  have  not  seen  stricture 
develop  from  it."  BiUroth  says,  "A  very  acute  catarrh  with  profuse  secre- 
tion results  from  the  contagium  of  gonorrho.^a  to  tlie  mucous  membrane 
of  the  rectum.     It  occurs  in  women  most  frequently  from  the  inflowing 
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of  the  secretion  from  the  vagina,  but  in  men  through  direct  iiifection  in 
consequence  of  passive  pederasty." 

Rollett  says  he  has  frequently  seen  it,  and  reports  the  very  interest- 
ing case  of  a  man  who,  being  habitually  constipated,  was  in  the  habit  of 
introducing  his  finger  into  the  rectum  to  assist  in  defecation.  Being  at- 
tacked with  gonorrhoeal  urethritis,  he  carried  some  of  the  pus  upon  his 
finger  into  the  rectum  and  set  up  a  virulent  gonorrhoea  of  that  organ. 

Allingham  says  he  has  seen  three  undoubted  cases  of  gonorrhoea  of 
the  rectum,  but,  considering  it  a  well-established  fact,  does  not  give  a 
minute  description  thereof.  Tliiery  reports  a  case  with  sodomic  history, 
infundibuliform  anus,  erased  mucous  folds,  relaxed  sphincters,  profuse 
purulent  discharge,  red  and  swollen  mucous  membrane,  excoriated  and 
ulcerated  in  patches. 

Dr.  Winslow  reports  two  cases,  in  an  institution  for  boys  near  Balti- 
more, which  were  the  source  of  endemic  gonorrhoeal  urethritis  in  the  in- 
stitution. Most  of  the  invalids  confessed  to  pederasty,  and  the  disease 
was  finally  traced  to  a  boy  whose  urethra  had  become  infected  while  on 
leave  of  absence,  and  who  had  practiced  active  pederasty  on  one  of  the 
smaller  boys  upon  his  return  to  the  school. 

Martineau  reports  two  undoubted  cases  of  the  disease,  one  a  sodomist 
and  the  other  a  pederast,  and  at  the  same  time  quotes  a  case  of  Tar- 
dieu's. 

Bernard  and  Tardieu  say  that  they  have  frequently  seen  the  disease  in 
boys  and  adults  who  were  always  the  victims  of  pederasty.  L.  Jullien, 
in  the  last  edition  of  his  work,  Sur  les  maladies  veneriennes,  gives  an 
accurate  and  full  description  of  the  disease  up  to  that  date. 

These  writers,  however,  based  their  opinions  upon  subjective  and  cir- 
cumstantial evidence.  Microscopic  examination  bore  no  part  in  their 
diagnostic  methods.  As  soon,  then,  as  the  discovery  of  Neisser  was  made 
known,  all  these  observations  went  for  naught  until  they  should  be  veri- 
fied by  the  discovery  of  the  gonococcus  in  a  certain  number  of  cases. 
This  has  been  done ;  the  micrococcus  has  been  identified  beyond  question 
in  anal  and  rectal  discharges,  and  that,  too,  in  cases  the  symptoms  of 
which  coincided  as  accurately  as  possible  with  those  of  the  cases  reported 
as  cases  of  rectal  gonorrhoea  by  the  observers  quoted  above.  Thus  are 
the  judgments  of  our  predecessors  confirmed  by  the  methods  of  precision 
in  medicine  at  the  present  day,  and  the  cloud  which  once  rested  over 
them  is  dissipated  forever  by  the  microscopic  demonstration  of  the  iden- 
tity of  the  discharges  in  urethral  and  rectal  gonorrhoea. 

.  I!^eisser  has  observed  two  cases  of  rectal  gonorrhoea  in  married 
women.  Their  husbands  were  examined,  and  found  to  have  the  disease 
in  their  urethras.  Microscopic  examination  of  the  secretions  showed 
gonococci  similar  in  quantity  and  quality  to  those  in  their  husbands. 
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Bumm  quotes  a  case  observed  by  M.  "Wolf  in  the  "U'iirzburg  Clinic  for 
Syphilis.  The  woman  suffered  from  a  sanguino-purulent  discharge  from 
the  rectum,  which  she  said  had  begun  a  few  days  after  sodomic  inter- 
course. The  rectal  mucous  membrane  was  swollen,  deeply  reddened, 
painful,  and  inclined  to  bleed.  The  discharge  was  shown  by  the  micro- 
scope to  contain  numerous  gonococci.  There  was  no  coexisting  gonor- 
rhoea of  the  genital  organs. 

Merk  is  reported  to  have  observed  a  case  in  Landschut  in  1888,  but 
no  satisfactory  microscojjic  examination  was  made,  and  altogether  the 
case  appears  more  like  tubercular  ulceration  than  gonorrhoea  of  the 
rectum. 

The  most  thoroughly  observed  case  so  far,  however,  is  that  of  Dr. 
Matterstock,  of  the  Wiirzburg  Clinic  for  Syphilis,  and  reported  by  Dr.  F. 
Frisch. 

A  girl,  seventeen  years  of  age,  fifteen  days  after  her  last  coitus,  com- 
plained of  pain  and  burning  in  the  rectum,  unbearable  at  defecation. 
She  confessed  to  having  frequently  practiced  sodomy.  Examination 
showed  a  funnel-shaped  anus,  "the  parts  around  were  deeply  reddened 
and  there  was  a  partial  loss  of  epithelium,"  The  swelling  about  the 
l^arts  left  only  a  small  opening  in  the  anus,  through  which  dribbled  a 
thick,  greenish-yellow  secretion.  Microscopic  examination  showed  squa- 
mous and  cylindrical  epithelial  cells  and  abundant  pus-corpuscles,  many 
of  which  contained  typical  gonococci.  Now  and  then  a  pus-cell  appeared 
in  the  field  which  was  literally  stuffed  full  of  gonococci,  so  that  the 
nucleus  instead  of  presenting  the  usual  irregular  oval  shape  was  more 
crescent-shaped.  ]\rany  round  lumps  of  gonococci  were  seen  in  the 
neighborhood  of  these  pus-corpuscles.  A  similar  exhibition  of  gono- 
cocci was  found  in  the  discharges  from  the  genitalia.  The  patient  de- 
veloped pulmonary  tuberculosis  and  died  from  this  disease  before  the 
gonorrhoea  was  cured. 

Upon  post-mortem  examination  of  the  part,  the  large  polynuclear 
round  cells  were  seen  stuffed  full  of  typical  Neisserian  gonococci.  Here 
and  there  was  seen  the  swarming  of  the  gonococci  as  mentioned  by 
Neisser.  The  tubes  of  the  glands  and  Erhlich's  rectal  cells  were  also 
found  to  contain  gonococci. 

This  is  one  of  three  cases  reported  with  tubercular  complications,  and 
all  of  them  have  been  obstinate  in  ^adding  to  treatment,  a  fact  which  en- 
tirely corresponds  with  my  experience  in  urethral  gonorrhoea. 

Add  to  these  the  three  which  I  have  myself  reported  and  I  believe 
we  will  have  proved  the  diagnosis  and  opinions  of  those  who,  laboring 
before  the  discovery  of  Neisser,  yet  recognized  gonorrhoea  of  the  rectum 
and  treated  it  as  such. 

Etiology. — The  cause  of  this  disease  is  the  direct  infection  of  the 
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mucous  membrane  of  the  rectum  or  anus  by  the  gonorrhoeal  virus.  This 
may  be  brought  about  by  the  extension  of  the  disease  from  the  vulva  to 
the  anus,  and  thence  to  the  rectum,  in  women ;  by  careless  handling  of 
the  parts  affected  vs^ith  the  disease  and  thus  conveying  its  germs  to  the 
rectum,  as  reported  by  Rollett ;  or,  as  is  most  frequently  the  case,  it  may 
be  produced  by  unnatural  coitus,  the  active  party  being  affected  with  the 
disease.  I  believe  the  disease  is  due  to  local  inoculation  with  the  virus, 
and  have  no  faith  in  the  metastatic  theory. 

Symptoms. — The  first  symptoms  of  gonorrhoea  of  the  rectum  are 
itching,  tingling,  and  a  sense  of  heat  which  may  appear  at  any  time  from 
twenty-four  hours  to  ten  days  after  exposure  to  the  disease.  The  heat 
soon  grows  to  a  burning,  the  itching  into  pain,  defecation  becomes  agon- 
izing, and  a  dull,  heavy  aching  in  the  sacral  region  appears,  if  the  attack 
is  severe.  At  this  time,  from  the  fifth  to  the  seventh  day,  the  patient 
will  probably  have  some  constitutional  disturbance,  the  pulse  being  rapid, 
the  temperature  elevated,  and  general  malaise  will  supervene.  The  pain 
incident  to  defecation  causes  that  function  to  be  neglected,  and  the  tongue 
soon  becomes  coated,  the  appetite  disappears,  and  the  patient  shows  signs  of 
serious  illness.  After  two  or  three  days  a  discharge  appears,  at  first  thin 
and  milky-white,  but  later  thick,  greenish  or  brownish-yellow,  and  very 
abundant  in  quantity.  The  appearance  of  the  anus  will  depend  on  the 
habits  of  the  patient.  If  a  passive  pederast  or  sodomist,  the  anus  will  be 
more  or  less  infundibuliform,  its  folds  obliterated,  the  sphincters  relaxed, 
and  the  mucous  membrane  swollen,  hot,  and  shining.  There  will  be  no 
haemorrhoids,  but  probably  numerous  little  fissures,  and  occasionally  a  sub- 
mucous fistula  If  the  patient  be  not  given  to  these  practices,  the  anus 
will  be  swollen  and  pouting ;  the  mucous  folds  about  its  border  will  be 
inflamed,  enlarged,  and  oedematous  ;  at  their  bases,  between  two  folds,  the 
muco-cutaneous  tissue  will  be  bathed  in  pus,  excoriated  or  ulcerated,  thus 
forming  anal  fissures  which  are  very  painful.  The  disease  may  not,  in- 
deed does  not,  usually  extend  above  the  internal  sphincter.  When  it  does, 
the  mucous  membrane  of  the  rectum  becomes  swollen,  brightly  red, 
extremely  painful,  and  bleeds  easily  upon  touch  ;  the  whole  is  bathed  in 
a  profuse  secretion  of  thick  muco-pus  which  dribbles  from  the  anus, 
imperfectly  closed  on  account  of  the  swollen  folds.  Here  and  there, 
there  are  patches  of  excoriated  or  truly  ulcerated  surface.  The  disease, 
especially  if  confined  to  the  anus,  is  easily  cured  by  simple  cleanliness  ;  but 
if  it  has  invaded  the  rectum,  it  is  less  amenable  to  treatment,  and  may 
become  chronic  ;  there  will  then  be  points  of  chronic  ulceration  and  cicatri- 
cial healing  on  the  mucous  membrane. 

Erythema,  ulcerations,  condylomata,  fissures,  and  even  fistula  may  be 
found  about  the  borders  of  the  anus,  and  sometimes  the  disease  is  so 
severe  as  to  produce  dysuria.     "  The  scars  and  ulcers  seen  in  the  chronic 
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form  are  difficult  to  distinguisii  from  syphilitic  proctitis  as  well  as  from 
tubercular  forms  of  rectal  disease." 

The  svmptoms.  which  in  the  majority  of  cases  are  not  severe,  may  pass 
away  rapidly  under  the  ordinary  attention  to  hygiene  and  cleanliness. 
Indeed.  I  beheve  the  large  majority  of  them  are  never  seen  by  the  pro- 
fession, o^ving  to  this  fact.  But  in  careless  individuals,  and  in  those  cases 
where  the  rectum  is  invaded  above  the  external  splnncter  it  may  continue 
indefinitely,  if  left  untreated. 

Diagnosis. — The  diagnosis  of  this  disease  is  not  often  difficult  in 
women,  thanks  to  the  usual  coincidence  of  gonorrhoea  of  the  genitalia  ; 
but  in  men  it  is  sometimes  far  from  simple.  I  have  seen  one  case  in  a 
man  in  which  the  discharge  was  so  slight,  the  inflammation  so  insignifi- 
cant, and  the  general  symptoms  so  indefinite,  that  I  Avas  unable  to  distin- 
guish the  case  from  catarrhal  proctitis  until  I  had  made  an  examination 
of  the  pus,  and  found  gonococci  therein.  The  existence  of  gonorrhoeal 
disease  elsewhere,  the  history  of  pederasty  or  sodomy,  are  necessary  to 
the  positive  diagnosis.  Of  course,  if  gonococci,  tyjDical  in  character, 
number,  and  arrangement,  be  found  in  the  discharges,  all  doubt  is  put  at 
rest. 

The  method  of  collecting  the  pus  for  these  examinations  in  order  to 
distinguish  between  the  anal  and  rectal  forms  of  the  disease  is  important. 
The  anus  is  wiped  off  as  gently  and  as  thoroughly  as  possible  with  ab- 
sorbent cotton,  and  then  washed  with  a  solution  of  salicylic  and  boric 
acids — Thiersch's  solution.  A  cylindrical  speculum  such  as  my  own  or 
O'Xeil's  is  then  introduced  closed,  and  the  sliding  bar  on  the  upper  side 
withdrawn,  the  patient  lying  on  the  left  side.  The  specimen  is  then 
taken  from  the  surface  of  the  rectum,  and  not  from  the  discharge  which 
flows  down  into  the  speculum,  lest  by  any  chance  some  of  the  secretion 
from  the  anus  should  have  been  carried  up  on  the  end  of  the  speculum. 
Several  specimens  are  then  examined,  to  corroborate  one  another,  and  to 
avoid  as  far  as  possible  the  error  of  mistaking  disease  of  the  anus  for 
that  of  the  rectum.  The  solutions  used  for  staining  in  these  cases  are 
gentian  violet  and  ammoniated  carmine,  and  the  results  are  practically  the 
same  with  both. 

But  gonococci  may  not  be  found,  and  still  the  case  be  gonorrhoea. 
Blake  and  Shuldhara  tell  us  that,  "  when  gonorrhoea  has  reached  the 
chronic  stage  we  may  fail  to  find  the  diplococci  or  true  gonococci,  but 
encounter  instead  pseudo-cocci,  staphylococci,  streptococci,  or  tubercle 
bacilli.''  AVe  should  therefore  not  stake  our  diagnosis  upon  finding  these 
bacilli,  but  look  upon  them  as  corroborative  evidence  of  an  opinion 
formed  otherwise.  The  history  of  the  case,  then,  the  appearance  of  the 
anus,  exceedingly  relaxed  or  spasmodic  according  as  the  patient  is  or  is 
not  a  sodomist,  the  amount  of  the  discharge,  which  is  usually  profuse, 
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the  pain  upon  defecation  or  examination,  the  fissures  between  the  anal 
folds,  the  absence  of  tubercular  or  nephritic  complications,  which  both 
produce  ulceration  in  the  rectum  similar  to  gonorrhoea,  and  the  presence 
of  the  gonococci  free  or  in  the  pus-corpuscles,  will  establish  our  diagnosis 
of  the  disease. 

Intertrigo  is  liable  to  be  confounded  with  gonorrhoea  of  the  anus,  but 
the  history  of  the  case,  the  presence  of  gonorrhoea  elsewhere,  and  the 
detection  of  gonococci,  will  easily  distinguish  them. 

Prognosis. — The  disease  tends  toward  a  mild  course,  and  rapid  re- 
covery in  otherwise  healthy  individuals.  If,  however,  there  be  a  tuber- 
cular diathesis,  local  manifestations  of  this  disease  are  likely  to  occur 
during  the  attack  of  rectal  gonorrhoea,  and  so  far  as  I  have  been  able  to 
learn,  this  complication  is  nearly  if  not  always  fatal. 

Treatment. — Anal  gonorrhoea,  if  the  parts  are  kept  clean  and  pro- 
tected from  chafing  one  another,  will  disappear  spontaneously  in  the 
majority  of  cases.  When  the  disease  has  progressed  to  the  inflammatory, 
excoriated,  or  ulcerated  stage,  or  when  tlie  rectum  has  been  involved, 
active  and  energetic  measures  are  requisite.  In  the  first  stage  the  parts 
should  be  bathed  gently  tw^o  or  three  times  a  day  with  a  cold  saturated 
solution  of  boracic  acid.  Some  prefer  solutions  of  bichloride  of  mer- 
cury, but  I  have  not  found  them  so  efticacious.  Lime-water  acts  very 
well  as  a  bathing  solution.  After  the  parts  have  been  dried  with  a 
soft  cloth,  a  powder  of  oxide  of  zinc  and  calomel,  equal  parts,  should 
be  freely  applied,  and  the  buttocks  separated  by  a  fold  of  patent  lint 
or  plain  absorbent  gauze.  Jullien  advises  the  use  of  tannic  acid  in 
place  of  the  above  powder,  but  it  is  too  irritating,  and  does  not  hasten 
the  cure. 

If  the  peri-anal  cutaneous  surface  is  inclined  to  take  on  an  erythem- 
atous irritation,  keeping  it  thoroughly  greased  with  vaseline  will  do 
much  to  check  it.  In  case  of  ulceration,  either  upon  the  muco-cutaneous 
surface  or  in  the  cracks  between  the  anal  folds,  the  application  of  pure  car- 
bolic acid  or  a  concentrated  solution  of  nitrate  of  silver  should  be  made  be- 
fore applying  the  powder.  This  treatment,  together  with  gradual  dilata- 
tion of  the  sphincter,  is  applicable  to  the  cases  in  which  fissure  exists  ;  but 
if  fistula  have  occurred,  it  should  be  treated  at  once  so  that  it  can  not  act 
as  a  hiding-place  for  the  micrococcci,  from  which  they  can  break  forth 
and  reinfect  the  parts,  after  they  have  been  virtually  cured.  As  these 
fistulse  are  usually  of  the  sub-tegumentary  variety,  involving  only  the 
mucous  and  muco-cutaneous  tissues,  they  may  be  effectually  cured  by 
laying  them  open  and  cauterizing  them  under  cocaine.  Condylomata 
may  be  snipped  off  with  the  scissors,  but  a  better  method  is  to  touch 
them  a  few  times  with  a  fifty-per-cent  solution  of  mono-chloracetic  acid, 
and  apply  the  powder  of  zinc  and  calomel. 
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AYlien  the  disease  1ms  invaded  the  rectum  proper,  the  regulation  of 
the  bowels,  and  the  thorough  irrigation  of  the  rectum  with  appropriate 
solutions,  will  be  all  that  is  necessary.  I  have  found  the  saturated  solu- 
tion of  boracic  acid  to  be  perfectly  satisfactory.  The  method  of  using 
this  as  an  irrigation,  and  not  as  a  simple  injection  or  enema,  is  much 
more  effectual.  I  am  in  the  habit  of  using  my  rectal  irrigator  (Fig.  1). 
by  which  the  rectum  can  be  distended,  and  all  the  cracks  and  folds  of  the 
organ  thus  reached  and  acted  upon.  It  also  has  the  advantage  that  it 
can  be  used  in  bed  without  soiling  the  clothing,  or  inconveniencing  the 
patient,  a  feature  not  particularly  necessary  in  these  cases,  but  of  great 
moment  in  other  diseases  of  the  rectum.  One  to  three  quarts  of  this 
solution  should  be  used  at  each  sitting,  and  a  cure  may  be  confidently  ex- 
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pected  in  seven  to  ten  days.  I  have  used  the  mild  solutions  of  bichloride 
of  mercury,  but  they  did  not  act  so  pleasantly  upon  the  patient  or  result 
in  so  prompt  a  cure. 

If  the  mucous  membrane  of  the  rectum  be  ulcerated  from  the  gonor- 
rhoea! inflammation,  applications  of  strong  solutions  (50  to  150  grs.  per 
f  j.)  of  nitrate  of  silver,  or  equal  parts  of  carbolic  acid  and  tincture  of 
iodine,  may  be  applied  to  the  ulcer  after  the  irrigation  has  washed  away 
the  muco-pus  covering  the  parts.  A  regular,  well-formed  stool  is  desired 
once  or  twice  a  day,  in  order  that  the  rectum  may  not  become  loaded  and 
irritated  with  either  hard  or  fluid  fecal  matter.  To  this  end  I  have  found 
nothing  so  effective  as  the  following  pill : 

Aloin,  resinee  podophylli,  aa  gr.  !■;  extracti  belladonnse,  gr.  ^ ;  ex- 
tracti  colocynthis  co.,  gr.  j ;  flant  in  pil.  No.  1.  Sig.  :  One  or  two  at 
bedtime. 

The  irrigation  and  treatment  should  not  be  discontinued  until  eight  or 
ten  days  after  the  discharge  has  ceased,  for  the  micrococci  are  liable  to  be- 
come concealed  in  Leiberkuhn-s  follicles,  and  the  discharge  begin  anew  after 
several  days.  Care  and  patience  are  necessary  to  treat  these  cases 
thoroughly ;  and  the  class  in  which  the  disease  is  likely  to  be  met  with 
offer  us  little  to  hope  for,  either  in  fees  or  gratitude.  ^ 

GONORRHCEA   OF   THE   NOSE. 

This  disease,  although  its  existence  was  recorded  in  the  last  century, 
has  received  no  thorough  study  in  recent  years.  Bonniere,  reasoning 
from  one  experiment  and  the  character  of  the  epithelium  of  the  organ, 
includes  the  pituitary  membrane  among  those  refractory  to  the  gonor- 
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rhoeal  virus.  The  experiment  is  insufficient,  and  the  reasoning  from  anal- 
ogy will  not  bear  the  burden  of  the  conclusion,  for  the  epithelial  arrange- 
ment about  the  nares  is  almost  identical  with  that  about  the  anus,  and  we 
have  shown  beyond  question  the  existence  of  the  disease  there.  How- 
ever, the  rarity  of  the  disease  and  the  absence  of  the  demonstration  of 
the  gonococci  in  the  discharges  justify  the  doubt  of  its  existence.  Andrew 
Duncan  has  reported  the  case  of  a  young  man  who,  suffering  from  a 
severe  gonorrhoea,  was  obliged  to  use  his  handkerchief  for  a  short  time 
as  a  protection  against  soiling  his  shirt.  After  obtaining  other  cloths  he 
imprudently  put  it  into  his  pocket,  and,  without  being  aware  of  the  con- 
sequences, used  it  for  wiping  his  nose.  The  result  was  a  disease  of  the 
inside  of  the  nose  and  an  affection  of  the  mucous  glands  there,  in  every 
respect  resembKng  the  gonorrhoea  of  the  urethra.  Hecker  says :  "  If 
the  contagious  material  should  penetrate  accidentally  into  the  nose  or  ear 
it  will  occasion  a  discharge  from  these  parts.  This  gonorrhoea,  which 
one  may  call  auricular  or  nasal,  according  to  its  seat,  is  soon  cured  by 
cleanliness  alone."  He  does  not,  however,  describe  any  case  or  mention 
having  seen  them.  A.  M.  Edwards  has  reported  the  case  of  a  woman 
laboring  under  a  severe  ulcerative  catarrh  of  the  mucous  membrane  of 
the  nose.  She  claimed  to  have  used,  some  six  months  previously,  a  hand- 
kerchief which  had  l^een  used  by  her  son,  who  was  at  the  time  suffering 
from  gonorrhoea.  It  is  not  stated  how  soon  after  the  use  of  the  handker- 
chief the  discharge  had  begun,  but  the  writer  infers  that  the  disease  was 
due  to  the  contagium  conveyed  through  the  handkerchief. 

Already  the  theory  of  metastasis,  advanced  by  St.  Ives,  had  been  ap- 
plied to  the  nose,  mouth,  and  ear  ;  and  Jullien  quotes  the  case  reported 
by  Forccades  as  due  to  this  cause  and  cured  by  reproducing  the  urethral 
catarrh.  In  the  light  of  modern  research  there  is  absolutely  no  founda- 
tion for  such  a  theory. 

Lefferts  describes  gonorrhoeal  coryza  as  "  aggravated,  purulent,  ca- 
tarrhal inflammation  arising  in  children  from  infection  through  the 
mother  at  birth,  and  in  adults  from  the  direct  conveyance  of  the  virus  to 
the  Schneiderian  membrane  by  the  fingers,  soiled  pocket-handkerchiefs, 
etc."     He  does  not,  however,  cite  any  cases  or  refer  to  any  as  authenticated. 

Stoerk  describes  chronic  blennorrhoea  of  the  nose  as  occurring 
among  the  Polish  Jews  in  Galicia,  Poland,  Wallachia,  and  Bessarabia,  a 
people  living  in  poverty  and  filth,  and  who  attach  little  importance  to  per- 
sonal cleanliness.  In  the  first  stage  there  is  a  profuse  secretion  of  green- 
ish-yellow pus  and  the  "  vascular  injection  and  succulence  met  with  in 
acute  catarrh "  or  coryza  are  absent.  The  disease  is  prone  to  extend 
downward,  involving  the  pharynx,  larynx,  and  vocal  cords.  Induration 
and  matting  together  of  the  soft  tissues  occur  in  the  disease,  but  the  car- 
tilage^ and  bones  of  the  nose  and  throat  are  never  involved. 
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Kolbe  reported  two  similar  cases,  and  one  communicated  to  liim  pri- 
vately by  Dr.  Herring,  that  of  a  medical  student  who  suffered  from  a 
chronic  nasal  blennori'hoea  occurring  during  an  attack  of  urethral  gonor- 
rhoea. Dr.  Kolbe  does  not  say  positively  that  his  cases  were  due  to 
gonorrhoeal  virus,  but  that  he  believes  such  to  be  more  than  likely  the 
case,  for,  says  he,  "  I  have  seen  with  my  own  eyes  a  patient  suffering  from 
a  profuse  leucorrhoea,  preparing  for  an  examination,  use  her  pocket-hand- 
kerchief to  cleanse  both  her  nose  and  her  vagina,  and  who  can  draw  the 
line  between  leucorrhoea  and  blennorrhagia  ?  "  In  the  light  of  the  positive 
knowledge  of  the  present  day,  it  would  have  been  a  simple  matter  for 
Kolbe  to  decide  whether  this  disease  was  gonorrhoeal  or  not.  Its  history, 
course,  and  subsequent  results  are  certainly  in  the  line  of  gonorrhoeal 
affections,  and  I  have  hoped  and  looked  in  vain  for  some  report  of  the 
accurate  microscopic  examination  of  these  cases  which  would  prove  the 
origin,  cause,  and  pathology.  Until  such  has  been  made,  we  can  only 
surmise  and  believe  in  the  existence  of  the  disease  on  clinical  symptoms, 
if  at  all.  If  gonorrhoeal  ophthalmia  be  once  established,  I  can  not  see  any 
reason  why  the  virus  should  not  travel  down  the  lachrymal  ducts  and 
thus  infect  the  pituitary  membrane,  or  why  the  virus  is  not  more  likely 
to  be  carried  by  handkerchiefs  and  cloths  from  the  eye  to  the  nose  than 
from  the  urethra  to  the  eye.  While  I  have  not  seen  such  cases,  I  believe 
that  they  are  not  only  possible  but  probable  in  the  class  of  patients  de- 
scribed by  Kolbe  and  Stoerk,  and  we  will  yet  see  the  gonococcus  demon- 
strated in  these  cases. 

GONORRHCEA   OF   THE   MOUTH. 

The  arrangement  of  the  epithelium  of  the  mouth  being  so  similar  to 
that  of  the  urethra,  and  the  knowledge  of  the  practices  of  Sapphism, 
would  lead  us  to  expect  more  frequent  cases  of  the  disease  in  this  organ 
than  in  the  nose.  Holder,  after  stating  that  the  affection  is  due  to  direct 
infection  of  the  mouth  by  gonori'hoeal  pus,  either  through  contact  with 
the  genital  organs  or  transmission  by  the  hands,  goes  on  to  quote  a  case 
from  Petrasie,  of  Kiel,  which  seems  incontrovertible. 

Vidal  quotes  from  Baumes  the  case  of  a  man  who,  having  kissed  the 
vulva  of  a  woman,  was  attacked  with  buccal  blennorrhagia. 

More  recently,  Cutler  has  reported  a  case  with  such  positiv^e  his- 
tory and  evidences  of  gonococci  that  it  deserves  special  notice.  Rizat 
and  Fournier  have  reported  cases  of  this  disease;  and  Delefosse  and 
Horand  have  reported  cases  of  urethral  gonorrhoea  contracted  ah  ore. 

M.  Dolirn  has  re])orted  five  cases  in  children  in  which  the  presence 
of  the  gonococci  were  demonstrated  by  the  microscope  and  verified  by 
culture.     The  existence  of  the  disease  is  therefore  no  longer  in  question. 

Etiology. — Menard    has    reported    four    cases    of    what    he    terms 
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"  gonorrlioeal  ulcero-raembranoiis  stomatitis."  The  patients  had  all  suf- 
fered from  gonorrhoea  of  the  genital  organs  and  complications,  such  as 
orchitis,  epididymitis,  and  arthritis.  In  accordance  with  the  teachings  of 
Bouchard  and  Capitan,  he  holds  that  the  disease  is  due  to  the  profound 
infection  of  the  system  with  gonorrhoea!  virus ;  that  it  always  succeeds 
other  complications  of  gonorrhoea ;  that  it  is  accompanied  by  constitu- 
tional disturbances ;  and  that  it  is  a  systemic  not  a  local  disease. 

While  there  is  no  proof  that  the  coccus  may  not  circulate  in  the 
lymph  or  blood,  thus  migrate  to  remote  organs,  and  there  finding  a  con- 
genial soil  reproduce  the  original  disease,  its  presence  in  these  fluids  must 
be  demonstrated  beyond  a  doubt  before  we  can  accept  such  a  theory. 
Moreover,  even  then  if  confined  to  the  mouth  it  would  still  be  a  local  dis- 
ease, and  would  not  alter  our  firm  conviction  that  gonorrhoea  wherever 
found  is  the  result  of  direct  inoculation  of  the  part  by  the  gonococcus,  re- 
gardless of  the  mode  of  its  conveyance  thither.  In  the  new-born  it  results 
from  inoculation  through  the  mother  at  birth  ;  in  adults  from  the  vile 
practices  of  Sapphism,  or  careless  and  uncleanly  habits  during  attacks  of 
gonorrhoea  of  the  genitals. 

Symptoms. — The  first  indication  of  the  disease  appears  very  soon 
after  exposure  to  contagion,  usually  within  twenty-four  hours.  The  first 
sensation  is  that  of  a  raw,  dry  feeling  in  the  mouth,  accompanied  by  a 
disagreeable  taste  to  the  saliva.  This  is  followed  by  a  sense  of  burning, 
the  mucous  membrane  becomes  red,  the  gums  swell,  become  soft,  and  re- 
cede from  the  teeth.  On  the  third  to  the  fifth  day  herpetic  sores  break 
out  on  the  lips  ;  the  tongue  and  buccal  surfaces  as  far  back  as  the  fauces 
become  swollen,  painful  upon  motion,  and  bleed  easily.  Here  and  there 
will  be  seen  patches  of  a  grayish-yellow  pseudo-membrane,  which  being 
detached  leave  excoriated  or  ulcerated  surfaces.  An  abundant  muco- 
purulent secretion  exudes  from  the  parts  and  dribbles  from  the  imper- 
fectly closed  lips.  Deglutition  is  very  painful,  the  appetite  is  lost,  the 
pulse  rapid,  and  temperature  elevated.  The  disease  does  not  apjDear  to 
extend  beyond  the  faucial  arch,  but  the  sublingual,  ]3arotid,  and  lymphatic 
glands  about  the  part  usually  swell  and  become  painful.  So  far  there  is 
no  history  of  these  glands  suppurating,  but  it  is  altogether  within  the 
range  of  possibilities. 

Diagnosis. — The  only  disease  with  wdiich  this  affection  is  likely  to 
be  confounded  is  stomatitis  in  its  various  forms.  In  the  new-born  stoma- 
titis develops  at  a  later  date  than  buccal  gonorrhoea,  the  inflammation  is 
less  severe,  and  there  is  no  purulent  secretion  from  the  mouth.  In  adults 
the  history  of  the  case,  the  absence  of  exposure  to  contagious  stomatitis, 
the  swelling  of  the  glands,  and  the  presence  of  gonococci  in  the  pus  and 
membranes,  will  distinguish  buccal  gonorrhoea  from  any  other  disease. 

Treatm.ent. — The  treatment  of  this  disease  is  based  upon  the  same 
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principles  as  tliat  of  urethral  gonorrlicea.  Antiseptic  washes,  sncli  as  solu- 
tions of  boracic  acid,  fifty  per  cent,  carbolic  acid,  two  and  a  half  to  five 
per  cent,  or  bichloride  of  niercur3%  one  to  two  thousand,  are  used  fre- 
quently during  the  day.  Together  with  tliese,  astringent  applications, 
such  as  the  saturated  solution  of  alum,  tannate  of  glycerin,  or  nitrate  of 
silver,  ten  to  twenty-five  per  cent,  are  made,  and  serve  to  reduce  the  in- 
flammation and  restore  the  power  of  deglutition.  Chlorate  of  potash  and 
many  other  remedies  have  been  tried,  but  the  results  do  not  encourage 
their  use.  Under  the  above  treatment  the  disease  will  usually  succumb 
in  seven  to  fourteen  days,  but  the  treatment  should  be  continued  for  some 
days  longer  to  insure  its  eradication. 

GONORRHCEA   OF   THE   AXILLA,   EAR,   AXD  UMBILICUS. 

Of  blennorrhagias  in  these  anomalous  situations  little  need  be  said. 
They  have  not  been  verified  by  the  modern  methods  of  research,  and  lit- 
erature does  not  furnish  us  with  sufiicient  authenticated  cases  of  the  dis- 
ease in  these  parts  to  establish  its  undoubted  occurrence. 
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STRICTURE  OF  THE  URETHRA. 

By  J.  WILLIAM  WHITE,  M.  D. 

CONGENITAL  STRICTURE. 

Stricture  of  the  male  urethra  may  be  congenital  or  acquired.  Con- 
genital stricture  is  rare,  and  is  usually  confined  to  the  meatus  or  to  its  im- 
mediate vicinity.  The  cases  of  atresia  of  the  meatus  sometimes  I'eported 
as  congenital  are  often  the  result  of  infantile  balano-posthitis  caused  by  a 
long  and  adherent  prepuce  with  a  narrow  orifice.  In  the  cases  said  to 
have  been  observed  by  !Nelaton  (Delfau,  Maladies  des  voies  urinaires, 
Paris,  1880,  page  241),  the  contractions  were  situated  in  three  patients 
in  the  penile  urethra  and  in  one  at  the  bulb.  The  six  cases  included  by 
Thompson  in  his  table  of  two  hundred  and  twenty  cases  (Stricture  of  the 
Urethra,  page  224)  were  only  presumptively  of  congenital  origin.  An 
interesting  case  is  reported  (Jameson,  Epitome  of  Practical  Medicine, 
April,  1887,  page  189)  in  which  three  congenital  contractions  were  said 
to  exist  in  a  boy  of  ten,  plainly  perceptible  to  the  touch  externally,  and 
necessitating  operation. 

I  am  not  familiar  with  any  similar  cases  of  undoubted  authen- 
ticity. 

Narrowing  of  the  meatus,  reducing  it  almost  to  pin-point  size,  may 
exist  from  birth,  giving  rise  to  no  appreciable  symptoms,  and  often  no 
surgical  opinion  is  procured  in  reference  to  it  until  an  attack  of  urethritis 
during  adult  life  obliges  the  patient  to  seek  advice.  Such  cases  are  fre- 
quent enough  to  make  one  doubt  the  accuracy  of  these  definitions  of 
stricture  which  include  all  encroachments  upon  the  average  normal  ure- 
thral caliber  and  ignore  the  associated  pathological  conditions.  Such  a 
congenital  stricture  should  be  operated  upon  without  hesitancy  when  any 
urinary  symptoms  appear,  or  when  it  interferes  with  tlie  proper  explora- 
tion or  treatment  of  the  urethra  or  bladder ;  but  the  tendency  of  late 
years  has  been  rather  to  overrate  the  clinical  significance  and  importance 
of  narrowings  of  the  meatus  and  to  divide  the  latter  with  unnecessary  fre- 
quency and  freedom.  An  artificial  balanic  hypospadias  is  often  thus  pro- 
duced, which  leaves  the  patient  with  a  diminished  power  of  ejection  of 
both  urine  and  semen. 


262  STRICTURE  OF   THE   URETHRA. 

ACQUIRED  STRICTURE. 

Definition. — Acquired  stricture  includes  all  other  forms  than  those 
above  mentioned,  and  may  be  defined  as  an  abnormal  lessening  of  the 
caliber  or  dilatabilitj  of  the  urethral  canal  associated  with  changes  in  the 
mucous,  submucous,  or  muscular  structures  constituting  its  walls  *  (An 
American  Text-Book  of  Surgery,  page  882).  This  definition  includes  the 
following  chief  varieties  of  stiicture :  (I)  Inflammatory ;  (2)  spasmodic; 
(3)  organic — «,  of  large  caliber  ;  5,  of  small  caliber. 

Inflammatory  Stricture. — ^The  term  inflammatory  stricture  is  ob- 
jectionable, as  tending  to  confuse  a  passing  condition  and  one  merely 
symptomatic  of  ordinary  processes  of  inflammation  with  a  definite  and 
permanent  lesion  of  much  more  imjjortance. 

The  existence  of  inflammatory  stricture  has  been  denied  by  eminent 
authorities,  who  assert  that  without  congestion  of  the  prostate,  spasm  of 
the  circular  muscular  fibers  of  the  urethra,  or  pre-existent  organic  stric- 
ture, no  swelling  of  the  mucous  membrane  alone  is  competent  to  give  rise 
to  retention  of  urine.  While  I  believe  this  to  be  true,  it  can  not  be  dis- 
puted that  occasionally  in  cases  of  acute  anterior  urethritis,  with  no  sus- 
picion of  previous  stricture  and  with  the  prostate  unafli'ected,  we  have 
great  diminution  in  the  size  of  the  stream  of  urine,  manifestly  from  the 
unnatural  approximation  of  the  swollen  urethral  walls.  Although  the 
condition  is  almost  always  of  short  duration,  and  never  goes  on  to  reten- 
tion, it  is  often  the  first  step  in  the  formation  of  organic  stricture.  The 
treatment  is  that  appropriate  to  the  form  of  urethritis  in  question.  If, 
as  has  been  recently  suggested  (Culver  and  Hayden,  page  88),  the  term 
inflammatory  stricture  were  dropped  and  we  spoke  merely  of  the  actual 
condition  present  in  such  cases — viz.,  an  acute  catarrhal  inflammation 
with  recent  soft  exudation  into  the  mucous  and  submucous  tissues — our 
nomenclature  would  be  sim^jlified  and  improved. 

Spasmodic  Stricture  is  the  result  of  a  contraction  of  the  circular 
muscular  fillers  of  the  urethra,  either  the  unstriped  or  the  compressor 
urethrse.  This  is  usually  reflex,  but  is  sometimes  the  result  of  psj'chical 
causes,  as  shame,  fear,  anger,  etc.  In  the  former  variety,  which  is  of 
most  surgical  importance,  it  usually  depends  upon  reflex  irritation  trans- 
mitted from  some  point  of  irritation  in  the  urethra  itself,  as  from  an 
organic  stricture  or  a  patch  of  granular  urethritis  in  the  penile  urethra 
or  near  the  bulu.  More  rarely  it  arises  from  reflex  irritation  from  a 
greater  distance.  The  retention  of  urine  which  often  follows  surgical 
operations,  especiall}'  those  upon  the  anus  and  rectum,  is  probably  as  often 

*  Sir  Charles  Bell  defined  it  as  a  loss  of  elasticity,  which  would  exclude  both  the  spas- 
modic and  inflammatory  varieties. 
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the  result  of  vesical  inhibition  as  of  urethral  spasm,  although  it  is  usually 
attributed  to  the  latter.  Schatz  (Centralblatt  fiir  Gynakologie,  June  16, 
1888)  has,  however,  called  attention  to  a  method  of  relieving  the  reten- 
tion of  urine  which  sometimes  follows  parturition,  which  consists  in  intro- 
ducing into  the  bladder  an  instrument  like  a  glove-stretcher,  and  dilating 
the  sphincter  vesicae  and  the  urethra  so  that  the  tip  of  the  little  finger 
could  be  inserted.  He  found  this  almost  invariably  gave  permanent 
relief.  As  the  condition  is  similar  to  the  retention  above  spoken  of,  it 
offers  an  argument  by  analogy  in  favor  of  the  theory  of  spasm. 

Spasmodic  stricture  is  also  often  thought  to  depend  upon  a  narrowing 
of  the  meatus,  and  large  numbers  of  cases  have  been  rejDorted  in  which 
more  or  less  persistent  spasm  was  attributed  to  this  cause  and  relieved  by 
meatotomy.  It  must  be  remembered,  however,  that  spasmodic  stricture 
is  particularly  apt  to  occur  in  nervous,  excitable,  irritable  yoang  men, 
allied  in  type  to  hysterical  women,  and  that  in  such  patients  any  marked 
mental  impression  often  causes  a  disappearance  of  existing  symptoms. 
Davenport  (Keyes,  Genito-urinary  Diseases,  page  101)  records  a  case  in 
which  all  the  symptoms  of  deep  urethral  obstruction  existed  for  ten  years, 
and  were  relieved  immediately  and  permanently  by  a  single  catheteriza- 
tion, a  result  which  would  doubtless  have  been  attributed  to  a  meatotomy 
if  that  operation  had  been  required  as  a  preliminary. 

I  was  at  one  time  an  earnest  believer  in  the  frequency  of  urethral 
spasm  as  a  result  of  a  small  meatus,  or  a  large  anterior  stricture,  and  I 
still  believe  in  its  possibility.  I  have  seen  and  reported  (Philadelphia 
Medical  Times,  18YY)  cases  which  seem  to  admit  of  no  other  interpretation, 
but  I  am  now  satisfied  that  many  cases,  in  which  I  then  attributed  the  im- 
provement in  my  patients  to  the  meatotomy  or  urethrotomy  which  was 
performed,  would  have  been  equally  benefited  by  the  passage  of  a  good- 
sized  sound  through  the  deep  urethra.  If  the  meatus  or  the  anterior 
contraction  is  too  small  to  admit  such  a  sound,  a  cutting  operation  is,  I 
think,  clearly  indicated  in  the  presence  of  otherwise  inexplicable  urinary 
symptoms,  such  as  frequent  micturition,  "  urinary  stammering,"  urethris- 
mus,  etc.,  but  I  certainly  do  not  see  among  my  patients  to-day  the  same 
proportion  of  cases  which  in  my  judgment  require  cutting  operations  as 
I  did  some  years  ago.  Keyes  (Annual  of  Medical  Sciences,  1888)  has  ar- 
rived at  the  same  conclusion,  as  have  many  other  genito-urinary  surgeons. 
Guyon  (Legons  cliniques,  Paris,  1881)  says  that  he  has  never  detected 
membranous  spasm  in  simple  relative  atresia  of  the  meatus,  but  does  not 
deny  its  possibility. 

Organic  Stricture  may  occur  in  persons  of  any  age,  but  is  most  fre- 
quent between  twenty  and  forty-five.  Women  are  not  entirely  exempt. 
Mcintosh  and  Carter  have  given  extensive  statistics,  derived  from  the 
records  of  the  United  States  Marine  Hospital  Service,  to  show  that  gon- 
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orrhoeal  strictures  of  the  uretlira  occur  much  less  frequently  in  negroes 
than  in  white  men  in  proportion  to  the  number  of  cases  of  gonorrhoea ; 
they  conclude  that  in  negroes  the  ratio  is  about  one  stricture  to  twenty- 
three  gonorrhoeas  ;  in  white  men  about  one  in  eight.  These  observations 
have  not  been  repeated,  so  far  as  I  know. 

The  great  majority  of  such  strictures  result  from  a  precedent  urethri- 
tis or  from  traumatism.  The  former  is  by  far  the  more  common  cause. 
It  acts  in  a  manner  easily  understood,  and  is  more  potent  in  direct  propor- 
tion to  its  duration.  Its  intensity  is  of  some  but  of  minor  importance.  Of 
164  cases  due  to  urethritis,  90  were  reported  to  have  been  of  long  contin- 
uance. Inflammation  of  the  urethra  is  peculiarly  apt  to  run  into  a 
chronic  form  for  several  reasons.  The  canal  affords  periodical  passage 
to  a  secretion,  the  urine,  which  is  especially  liable,  by  reason  of  changes 
in  its  constitution,  to  become  an  actual  irritant ;  it  is  exposed,  at  times  of 
erection,  to  intense  congestion  of  all  its  vessels,  and  the  converse  is  also 
true,  a  congested  or  ii-ritated  spot  along  the  urethra  predisposing  to  erec- 
tion ;  gravitation,  the  proportionately  excessive  supply  of  blood  to  the 
region,  and  the  absence  of  extravascular  resistance  due  to  the  loose  char- 
acter  of  the  spongy  tissue,  all  favor  the  persistence  of  any  congestion 
left  after  a  first  attack  of  urethritis  ;  the  condition  of  approximation  of 
mucous  surfaces,  as  of  the  urethral  walls  during  the  intervals  of  micturi- 
tion, is  here,  as  elsewhere,  unfavorable  to  the  disappearance  of  granular 
or  injected  areas,  or  other  traces  of  inflammation.  The  tendency  of  the 
gonococcus  to  establish  itself  in  the  deeper  layers  of  the  mucous  lining,  ' 
and  to  multiply  there  where  it  is  comparatively  inaccessible,  is  another 
cause  of  the  frequent  occurrence  of  the  chronic  forms  of  urethral  inflam- 
mation. 

In  chronic  granular  urethritis  the  urethral  epithelium  becomes  so 
damaged  at  one  or  more  spots,  as  a  consequence  of  the  prolonged  inflam- 
mation, that  it  permits  the  escape  of  minute  quantities  of  urine  into  the 
tissue  comprising  and  surrounding  the  urethra.  Harrison  has  well  sum- 
marized (Lettsomian  Lectures,  1888)  the  resulting  changes:  To  prevent 
urine  soaking  farther  into  the  tissue,  inflammatory  exudation  is  excited, 
and  barriers  of  lymph,  which  ultimately  become  organized,  are  thrown 
out  opposite  the  places  where  the  leakages  take  place.  Thus,  splints  of 
plastic  tissue  are  formed,  corresponding  with  the  spot  or  spots  where  the 
epithelium  has  been  so  damaged  by  persisting  inflammation  as  to  cease  to 
discharge  its  normal  function.  In  this  strengthening  of  the  urethra  we 
recognize,  in  the  first  instance,  a  conservative  action  ;  eventually,  how- 
ever, as  in  other  compensating  processes,  certain  inconveniences  follow 
which  constitute,  as  it  were,  an  independent  disease.  In  addition  to  the 
careful  observations  which  have  been  made  relative  to  the  pathology  of 
gleet  and  the  changes  that  are  induced  l)y  chronic  inflammation  in  the 
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epithelial  lining  of  the  urethra  by  Dr.  Oberlander,  of  Dresden,  there  are 
other  considerations  which  seem  to  indicate  that  an  excessive  form  of 
plastic  exudation  in  the  tissues  around  the  urethra  is  probably  excited  by 
the  interstitial  leakage  or  exosmosis  of  some  of  the  constituents  of  the 
urine  through  the  walls  of  the  canal. 

Among  those  mentioned  by  Harrison  are  :  1.  That  though  the  mu- 
cous membrane  is  the  tissue  chiefly  involved  in  the  primary  inflammation, 
it  is,  as  a  rule,  only  secondarily  implicated  in  the  stricture-forming  pro- 
cess. In  many  instances  it  will  be  found  after  death  that  the  dimensions 
of  the  mucous  membrane  are  not  permanently  altered,  and  that  it  is  pos- 
sible to  split  a  stricture  without  necessarily  damaging  the  lining  membrane 
of  the  canal.  2.  That  the  plastic  exudation  which  makes  up  a  stricture 
difiiers  from  other  exudations  provoked  in  other  parts  of  the  body  by  in- 
flammation in  the  degree  of  its  density  and  tendency  to  contract.  3. 
The  character  of  the  cicatrix  which  is  formed  in  connection  with  raptures 
and  lacerations  of  the  urethra  unmistakably  shows  the  effect  produced  in 
the  healing  process  of  a  recent  wound,  which  is  constantly  submitted  to 
the  action  of  more  or  less  pent-up  urine.  Here  we  have  a  cicatrix  which 
of  all  strictures  is  the  most  resisting  and  contractile. 

Further,  the  form  in  which  stricture  tissue  is  deposited,  and  ultimately 
exercises  contractile  pressure  on  the  urethral  passage,  is  strongly  suggest- 
ive that  in  the  first  instance  it  served  the  purpose  of  strengthening  the 
wall  of  the  canal,  and  thus  preventing  the  further  leakage  of  some  of  the 
constituents  of  the  urine  from  taking  place  at  points  where  the  epithelial 
coat  had  been  more  or  less  permanently  damaged.  Most  strictures  are 
the  result  of  organized  lym|)h  which  has  been  deposited  in  the  submucous 
tissue  in  an  irregular  form.  An  annular  stricture  is  comparatively  rare, 
except  when  due  to  traumatic  causes — such,  for  instance,  as  an  injury  to 
the  whole  caliber  of  the  urethra. 

Oberlander,  whose  views  have  been  alluded  to  above,  thinks  that  he 
has  demonstrated  the  existence  of  two  chief  forms  of  chronic  urethritis : 
1.  That  in  which  the  infiltration  of  the  mucous  membrane  is  diffuse  and 
superficial  and  the  glandular  elements  are  not  involved.  2.  That  in 
which  the  glands  of  Littre  are  markedly  affected.  He  describes  several 
subdivisions  of  this  variety,  giving  to  the  form  which  ends  in  extensive 
cicatricial  bundles  projecting  high  above  the  level  of  the  mucous  mem- 
brane the  name  iirethritis  glandtdaris  stringens,  as  it  is  this  condition 
which,  according  to  him,  results  in  stricture.* 

Keelson  has  confirmed  these  views  by  a  long  series  of  autopsies,  which 
show  that  the  glandular  affection  is  extremely  persistent  and  easily  recog- 

*  See  an  excellent  resume  of  Oberlander's  views  by  Fordyee,  Jour,   of  Cut.  and  Gen.- 
Urin.  Dis.,  January,  1889,  p.  19. 
17 
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nizable  even  -when  cadaveric  maceration  has  destroyed  the  evidence  of 
change  in  the  mucosa  and  of  epithelial  proliferation. 

Brjson,  in  an  admirable  paper  (Journal  of  Cutaneous  and  Genito-uri- 
nary  Diseases,  June,  18S9)  calls  attention  to  the  fact  that  a  definition  Tvhich 
makes  of  stricture  a  mere  mechanical  narrowing  of  the  canal  includes 
conditions  which  no  one  regards  as  stricture  in  the  true  sense  of  that 
term,  such  as  polypi,  warty  growths,  periurethral  tumors  or  abscesses,  etc. 
He  thinks  that  the  definite  characteristic  of  stricture  is  its  persistent 
tendency  to  become  more  dense  and  to  contract  toward  the  axis  of  the 
aftected  canal.  This  excludes  narrowings,  the  essential  diiference  being 
that  in  the  latter  condition  we  have  overlying  healthy  mucous  membrane. 
He  suggests  the  name  of  "  chronic  contracting  periurethritis  "  as  accurately 
describing  the  "  stricture  disease,"  in  which  we  have  the  changed  condition 
of  the  mucosa  as  the  essential  though  passive  factor  and  the  urine  leakage 
as  the  active  element.  Further  evidence  in  confirmation  of  this  view  is 
furnished  by  what  Mr.  Buxton  Browne  calls  "  catheter  stricture,"  a  form 
of  stricture  not  usually  mentionetl  in  text-books,  but  which  in  actual 
practice  causes  a  great  deal  of  trouljle,  and  even  danger.  It  occurs  in 
elderly  men  obliged  to  use  the  catheter  constantly,  in  many  cases  appear- 
ing to  be  due  to  want  of  care  in  the  selection  and  use  of  the  catheter. 
About  five  or  five  and  a  half  inches  down  the  urethra  the  walls  of  that 
canal  appear  to  be  in  a  state  of  spasmodic  contraction  and  inflammation, 
the  mucous  membrane  loses  its  polish,  and  doubtless  a  certain  amount  of 
inflammatory  deposit  takes  place.  This  condition  occasionally  occurs  in 
cases  where,  previous  to  the  introduction  to  catheter  life,  lithotrity  has 
been  performed  for  vesical  calculus,  and  the  urethra  has  been  accidentally 
lacerated  ;  while  in  other  cases  it  has  followed  the  prolonged  employment 
of  an  India-rubber  catheter,  which,  as  the  result  of  frequent  use,  had 
become  eminently  adapted  for  rubbing  the  epithelium  off  the  walls  of 
any  narrow  portion  of  the  urethra  and  irritating  them  into  a  state  of  con- 
traction. 

As  a  rule,  the  processes  of  urine  leakage  and  of  stricture  formation 
extend  over  a  considerable  time.  Thompson  found  that,  in  164  cases,  71 
occurred  within  a  year,  63  in  from  three  to  eight  years,  20  in  from  eight 
to  twenty-five  years,  and  only  10  soon  after  the  subsidence  of  the  ure- 
thritis. 

Guyon,  in  83  cases,  found  that  2-1  appeared  in  from  one  to  two  years, 
14  in  from  two  to  four  years,  29  in  from  four  to  ten  years,  and  16  in 
from  ten  to  fifteen  years  or  later. 

Traumatic  Stricture  follows  blows  upon  or  injuries  to  the  perinseum, 
most  frequently  falls  astride  of  a  bar,  a  fence,  or  some  resistant  body  ;  it 
may  occur  from  fracture  of  the  pelvis  or  from  laceration  of  the  urethra ; 
it  sometimes  follows  injuries  or  twists  of  the  penis  received  during  coitus, 
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or  the  so-called  "  fracture  of  the  penis  " — a  subcutaneous  rupture  of  the 
erectile  tissue  from  violence  while  the  organ  is  erect ;  occasionally  it  re- 
sults from  the  reprehensible  practice  of  suddenly  and  violently  straighten- 
ing the  penis  during  chordee — "  breaking  a  chordee."  Instrumentation 
in  the  normal  urethra,  if  rough,  clumsy,  or  unusually  prolonged,  as  in 
some  cases  of  litholapaxy,  may  be  followed  by  contraction  of  the  canal. 
Foreign  bodies  of  all  sorts  arrested  in  the  urethra,  and  ulceration  from 
any  cause,  as  chancre  or  chancroid,  are  competent  causes  of  stricture, 
among  which  must  also  be  included  some  of  the  methods  of  treating  pre- 
vious contractions,  as  by  incisions,  excision,  cauterization,  electrolysis, 
etc.  The  widespread  popular  belief  that  injections  are  frequently  the 
cause  of  stricture  is  unfounded.  If  they  are  very  irritant,  or  so  strong 
as  to  act  as  cauterants,  they  may  be ;  but  as  ordinarily  used,  by  lessening 
the  intensity  of  the  inflammation  and  coating  and  protecting  the  urethra, 
they  serve  to  diminish  the  exfoliation  of  epithelium,  and  thus  lessen  the 
leakage  of  urine,  which,  as  we  have  seen,  is  the  chief  cause  of  organic 
stricture. 

Prolonged  erection,  excessive  coition,  and  masturbation  have  been 
invoked  as  competent  causes  of  stricture,  more  especially  by  those  ardent 
believers  in  stricture  of  large  caliber  who  find  them  in  nearly  every 
urethra,  and  often  in  the  absence  of  what  Guyon  calls  a  "  urethral  his- 
tory," which  he  considers  an  essential  in  the  diagnosis  of  stricture — i.  e., 
the  history  of  gonorrhcea  or  of  some  one  of  the  sources  of  irritation 
above  enumerated.  While  the  possibility  of  stricture  from  such  a  cause 
as  masturbation  can  scarcely  be  denied  on  theoretical  grounds,  its  occur- 
rence is,  as  a  matter  of  fact,  of  the  greatest  rarity.  This  Is  shown  by  the 
comparative  infrequency  of  strictures  among  adult  males  of  any  com- 
munity as  compared  with  the  number  who  have  at  some  period  of  their 
lives  been  addicted  to  the  habit  of  masturbation,  and  still  more  forcibly 
by  the  history  of  persons  in  prisons,  asylums,  and  hospitals  for  the  insane, 
who  have  been  known  to  practice  the  habit  to  excess  over  long  periods. 
Some  years  ago,  while  acting  as  medical  officer  to  the  Eastern  Peni- 
tentiary, a  prison  containing  about  1,000  convicts,  and  conducted  on  the 
principle  of  separate  confinement,  I  began  some  observations  upon  the 
urethrse  of  those  prisoners  who  were  known  to  be  persistent  masturbators. 
I  abandoned  the  investigation  on  account  of  the  impossibility  of  eliminat- 
ing other  causes  of  disease,  particularly  gonorrhoea  ;  but  it  was  perfectly 
clear  that  among  that  class  of  prisoners  there  was  not  an  unusual  number 
of  coarctations ;  and  I  do  not  think  masturbation  a  sufficiently  active  or 
efficient  cause  for  their  frequent  production.  If  it  were  a  cause,  the 
effects  would  surely  in  a  certain  proportion  of  cases  be  more  serious  and 
more  noticeable  ;  if  it  were  capable  in  nearly  every  case,  as  has  been 
claimed  (Gross,  Medical  and  Surgical  Reporter,  May  5,  1877),  of  produc- 
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ing  one  stricture  of  large  caliber,  it  would  sometimes  be  followed  by 
several  strictures  of  smaller  caliber.  The  institution  alluded  to  is  one 
which  affords  exceptional  advantages  for  the 
study  and  observation  of  onanism  and  its  effects, 
and  the  subject  was  one  in  which  I  was  specially 
interested ;  but  I  do  not  remember,  during  my 
experience  of  three  years,  ever  to  have  seen  in 
a  confirmed  mastm-bator  retention  or  inconti- 
nence of  urine,  freqnent  or  difiicult  micturition, 
or  any  of  the  more  marked  symptoms  which 
would  usually  accompany  stricture  of  the  ure- 
thra, l^either  have  I  learned  that  those  physi- 
cians who  have  charge  of  the  insane,  and  who 
see  large  numbers  of  onanists,  have  ever  made 
similar  observations. 

If  stricture  is  no  more  common  in  such  pa- 
tients than  among  their  associates,  it  may  safely  be  assumed  that,  at  least 
as  ordinarily  practiced,  masturbation  can  only  be  productive  of  organic 
stricture  with  such  rarity  as  to  make  it  scarcely  worth  considering  as  an 
etiological  factor.     The  dictum  of  Sir  James  Paget  may  still  be  said  to 

express  the  view  of  the 
profession,  namely,  that 
''masturbation  does  neither 
more  nor  less  harm  than 
sexual  intercourse,  prac- 
ticed with  the  same  fre- 
quency, in  the  same  condi- 
tions of  general  health,  age, 
and  circumstances  "  (Clini- 
cal Lectures  and  Essays). 

Character  of  Stricture. 
— The  ])athological  condi- 
tion varies  from  an  indura- 
tion and  thickening  of  the 
mucous  membrane  with 
connective-tissue  prolifera- 
tion occurring  in  its  depth 
to  the  formation  of  a  dense 
mass  of  cicatricial  tissue 
occupying  the  submucous 
region  and  extending  into 
the  meshes  of  the  corpus  spongiosum.  The  strictured  portion  of  the  ure- 
thra varies  greatly  in  extent  from  a  mere  cordlike  band,  the  so-called  linear 
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stricture  (Fig.  1),  to  one  slightly  broader  {annular  stricture)  (Fig.  2),  and 
from  that  to  a  contraction  which  may  involve  as  much  as  two  or  three 
inches  of  the  canal,  converting  it  into  a  devious,  irregular  channel.  This 
has  been  called  the  tortuous  stricture  (Fig.  3).  Many  classifications  have 
been  adopted,  but  this  answers  very  well  for  practical  purposes.  They 
have  also  been  divided  (Keyes)  into — 1,  soft  or  recent,  including  those 
in  which  the  lesions  are  superficial  and  involve  chiefly  the  mucous 
membrane — this  subdivision  embraces  the  strictures  of  large  caliber  and 
the  cases  of  chronic  urethritis  resemblins;  stricture  or  constituting  its 
first  stage ;  2,  cicatricial,  usually  trau- 
matic; and,  3,  inodular,  always  gonor- 
rhoeal,  and  characterized  by  a  lumpy, 
irregular,  ill-defined  mass  of  new  fibrous 
tissue,  often  cartilaginous  in  consistence. 
A  peculiar  form  of  contraction  of  the 
meatus,  of  which  I  have  seen  several 
examples,  consists  in  a  diffuse  induration 
of  the  mucous  membrane,  the  hardness 
extending  outward  on  the  glans  and  for 
some  distance  inward.  The  indurated 
tissue  was  scarlike  in  appearance  and 
semi-cartilaginous  in  consistency.  In 
one  of  my  cases  the  condition  was  asso- 
ciated with  a  tightly  adherent  prepuce 
in  a  man  past  middle  age.  In  two  cases 
reported  by  Greig  Smith  (Bristol  Med,- 
Chir.  Jour.,  September,  1884,  page  154) 
the  same  condition  existed.  It  appears 
to  be  a  form  of  scleroderma.  Local 
treatment  was  of  little  avail,  but  in  my  cases  there  was  much-  spon- 
taneous improvement  after  a  considerable  lapse  of  time. 

Strictures  are  further  divided  into  irritable^  when  they  are  readily  in- 
flamed and  bleed  easily  upon  the  touch  of  an  instrument,  and  resilient^ 
when  they  are  elastic  and  contractile,  returning  with  great  rapidity  to 
their  former  size  after  being  dilated.  These  conditions  depend  upon  the 
relative  vascularity  and  density  of  the  cicatricial  tissue  constituting  the 
stricture. 

They  are  also  divided  into  those  of  large  caliber  and  those  of  small 
caliber. 

For  many  years  the  greatest  differences  of  opinion  in  regard  to  urethral 
stricture  have  centered  upon  the  existence  or  non-existence,  the  pathologi- 
cal importance  and  the  treatment,  of  strictures  of  large  caliber.  They 
have  been  asserted,  on  the  one  hand,  to  be,  by  reason  of  the  frequency  of 
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their  occurrence  and  of  the  failure  to  recognize  them,  the  most  important 
of  all  strictures ;  while,  on  the  other  hand,  a  recent  excellent  little  manual 
(Culver  and  Hayden,  page  88)  gives  them  no  place  in  the  classification  of 
strictures,  but  includes  the  conditions  heretofore  described  as  strictures 
of  large  caliber  under  the  caption  "  Chronic  Anterior  Urethritis." 

That  every  urethral  coarctation  following  on  urethritis  must  at  some 
time  have  been  a  stricture  of  large  caliber  is  self-evident,  but  just  when 
such  a  stricture  becomes  an  active  pathological  factor,  and  is  able  to  give 
rise  to  symptoms,  is  an  unsettled  point.  Indeed,  it  is  not  probable  that  it 
ever  can  be  definitely  determined  in  a  mathematical  sense.  The  idea  that 
any  particular  fixed  caliber  represents  the  normal  condition  of  the  ure- 
thra has  long  been  abandoned,  the  observed  variations  of  that  canal  being 
such  that  no  special  dimensions  can  be  assigned  to  it  as  representing  the 
precise  dividing  line  between  health  and  disease.  The  old  method  of 
regarding  the  size  of  the  meatus  as  an  indication  of  the  normal  caliber 
of  the  canal  behind  it,  although  it  still  has  the  weighty  indorsement  of 
Guyon,  is  also  unquestionably  fallacious,  it  having  been  conclusively 
shown  that  no  more  definite  relation  exists  between  them  than  between 
any  other  mucous  canal  and  its  corresponding  outlet — the  mouth  and  the 
oesophagus,  for  instance,  or  the  anus  and  the  sigmoid  flexure.  That  there 
is  a  certain  correspondence  between  the  size  of  the  urethra  and  that  of 
the  flaccid  penis  is  true,  the  caliber  of  the  one  increasing  with  the  cir- 
cumference of  the  other,  but  that  this  ratio  is  present  in  any  absolutely 
unvarying  manner  has  not  yet  been  demonstrated.  At  the  most,  the  size 
of  the  penis  may  be  said  to  furnish  a  general  indication  of  the  urethral 
dimensions,  but  one  which  is  approximate  merely.  On  the  other  hand,  it 
has  been  shown  that  there  are  usually  certain  normal  variations  even  in 
the  spongy  portion,  and  that  it  is  impossible  with  any  of  the  means  at 
our  command  to  distinguish  between  these  natural  irregularities  and  co- 
arctations of  equal  caliber  due  to  incipient  stricture.  I  have  myself 
always  emphasized  the  occasional  pathological  importance  of  even  a  mod- 
erate infringement  upon  the  caliber  of  the  urethra  (International  Ency- 
clopaedia of  Surgery,  vol.  ii,  page  353),  and  have  elsewhere  summarized 
(Annales  des  maladies  des  org.  gen.-urin.,  Paris,  ITovember,  1888)  the 
theoretical. arguments  in  favor  of  regarding  the  group  of  symptoms  which 
includes  gleet,  frequent  urination,  dribbling  after  micturition,  and  lumbar 
and  hypogastric  pain,  as  usually  indicative  of  some  degree  of  urethral  co- 
arctation.    Those  arguments  were  in  the  main  as  follows : 

Habit  is  a  powerful  agent  in  facilitating  and  controlling  the  functions 
of  animal  life.  Illustrations  of  this  fact  in  other  systems  than  the  genito- 
urinary are  frequent  and  familiar.  The  evacuation  of  the  bowels  at  cer- 
tain hours  of  the  day,  and  the  difficulties  resulting  from  inattention  to 
their  requirements  ;  the  easy  and  uimoticed  digestion  of  food  taken  at 
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proper  intervals,  and  the  anorexia  and  dyspepsia  following  irregularity  in 
this  respect ;  the  imperceptible  and  uniform  action  of  the  heart  under 
ordinary  circumstances ;  its  tumultuous  and  uneven  palpitation  when  its 
work  is  suddenly  increased  ;  the  many  apparently  trivial  agencies  which 
are  notably  sufficient  to  interfere  with  the  mental  processes  when  accus- 
tomed routine  is  broken  into — all  these  are  a  few  of  the  unlimited  ex- 
amples that  might  be  adduced  to  show  the  force  of  habit  in  influencing 
the  mode  of  performance  of  such  functions. 

To  take  up  the  case  in  question,  it  is  safe  to  say  that,  in  a  healthy 
male  adult,  a  certain  equilibrium  has  been  established  and  maintained  be- 
tween the  usual  efforts  and  powers  of  the  bladder  as  an  expulsive  organ, 
and  a  certain  average  amount  of  resistance  which  must  be  overcome 
before  it  can  empty  itself.  At  the  age  of  twenty-one  years  this  adjust- 
ment of  force  depends  upon  a  large  number  of  previous  distinct  acts  of 
micturition — about  thirty  thousand,  if  an  average  of  four  daily  be  taken. 
This  balance  between  the  force  of  expulsion  and  its  work  can  not  with 
impunity  be  disturbed,  and  even  a  slight  interference  with  the  caliber  of 
the  urethra  may  exceptionally  tend  to  produce  such  disturbance. 

Apart  from  the  proclivity  to  muscular  spasm  in  the  neighborhood  of 
and  behind  every  stricture,  this  interference  with  the  action  of  the  blad- 
der arises  from  the  encroachment  of  the  new  deposit  upon  the  urethral 
caliber.  It  is  a  law  of  hydrostatics  that  a  degree  of  friction  proportionate 
to  the  amount  and  velocity  of  the  current  and  the  size  of  the  tube  takes 
place  between  the  walls  of  the  latter  and  the  liquid  ;  if  the  tube  be  nar- 
rowed at  any  one  place,  the  friction  is  increased  at  that  point,  and,  to 
avoid  a  diminution  in  velocity,  the  propulsive  force  behind  the  liquid 
must  also  be  correspondingly  increased.  The  pain  excited  by  the  very 
simple  experiment  of  moderately  compressing  the  urethra  during  mictu- 
rition will  serve  to  illustrate  the  bearing  of  this  fact,  as  does  also  the  ex- 
ceedingly slight  amount  of  prostatic  enlargement  which  often  suffices  to 
bring  on  vesical  troubles. 

Still  another  point  may  be  mentioned.  The  act  of  micturition  is  one 
requiring  for  its  perfectly  normal  performance,  first,  relaxation  of  certain 
muscles  to  secure  patency  of  the  urinary  channel  and,  next,  the  thorough 
and  complete  contraction  of  those  muscles  to  produce  entire  evacuation 
of  the  contents  of  the  passage,  which  would  otherwise  leave  it  guUatim. 
The  latter  portion  of  this  act  is  accomplished  by  the  contraction  of  the 
circular  fibers  which  surround  the  urethra,  and  which,  during  the  inter- 
vals of  urination  in  a  healthy  condition,  serve  to  bring  and  retain  its 
walls  in  close  apposition.  The  submucous  deposit,  which  increases  the 
friction  of  the  stream  of  urine  at  any  point,  also  interferes  with  the  accu- 
rate closure  of  the  canal  by  those  muscles  whose  action  is  impeded,  and 
whose  structure  itself  is  in  part  often  invaded,  and,  as  a  consequence,  we 
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have  an  imperfect  emptying  of  the  urethra  at  the  end  of  urination. 
Finally,  if,  in  addition,  we  recall  the  intimate  nervous  connection  of  the 
urethra  with  all  the  viscera  of  the  abdomen  and  pelvis,  and  with  the  walls 
of  those  cavities,  we  are  in  a  position  to  sum  up  the  mutual  relation  of 
the  pathological  and  subjective  phenomena  as  follows  : 

The  increased  friction  and  resistance  resulting  from  even  a  slight 
fibrous  periurethral  deposit  may  disturb  the  normal  relations  of  the 
bladder,  and,  by  rendering  it  irritable,  bring  on  one  of  the  common 
symptoms  of  stricture,  frequent  micturition.  The  imperfect  closure  of 
the  tube,  the  muscular  action  of  which  at  the  point  of  deposit  is  materially 
interfered  with,  causes  the  equally  imperfect  expulsion  of  the  last  drops 
of  urine,  and  produces  another  equally  characteristic  symptom,  dribbling 
at  the  end  of  micturition.  The  retention  and  decomposition  of  these 
last  drops,  together  with  the  abnormal  friction  between  the  stream  of 
urine  and  the  urethral  walls,  give  rise  to  a  subacute  inflammation  of  the 
mucous  membrane,  accompanied  with  a  catarrhal  or  muco-purulent  dis- 
charge, constituting  the  condition  of  gleet ;  by  reflex  irritation  transmit- 
ted from  the  area  of  inflammation,  pains  in  remote  organs  and  situations 
are  developed,  notably  in  the  lumbar  and  hypogastric  regions. 

This  relation  of  causes  and  effects  has  been  in  the  main  accepted  as 
correct  by  the  profession  for  many  years.  Probably  no  one  denies  that 
in  certain  strictures  in  which  the  urethral  caliber  is  markedly  diminished 
the  connection  between  the  pathological  changes  and  the  observed  indica- 
tions is  about  as  has  been  stated.  The  differences  of  opinion  which  now 
exist  are  chiefly  as  to  the  amount  of  urethral  contraction  which  is  suffi- 
cient to  produce  noticeable  effects,  and  here  the  argument  must  rest  upon 
clinical  observations  supported  by  the  results  of  autopsies. 

Those  surgeons  who  follow  the  teachings  of  Dr.  Otis,  of  New  York, 
whose  valuable  work  has  added  greatly  to  our  knowledge  of  the  subject 
in  question,  accept  his  scale  of  relation  of  the  caliber  of  the  urethra  to 
the  circumference  of  the  flaccid  penis,  any  interference  with  which  they 
regard  as  evidence  of  the  existence  of  stricture.  The  figures  which  Dr. 
Otis  gives,  while  they  doubtless  represent  accurately  the  disteoisihiUty  of 
the  male  urethra,  do  not  by  any  means  represent  what  can  fairly  be  called 
its  normal  caliber,  and  fail  altogether  to  recognize  the  fact  that  there  are 
points  of  physiological  narrowing,  notably  along  the  course  of  the  pendu- 
lous urethra,  where  some  of  his  disciples  find  the  greatest  number  of 
contractions.  Sir  Everard  Home,  Du  Camp,  Reybard,  and  others  long 
ago  demonstrated  the  variations  in  size  and  dilatability  of  the  differ- 
ent portions  of  the  urethra ;  and  Civiale  observed  that  in  the  middle 
of  the  spongy  urethi-a  there  is  a  notable  diminution  of  elasticity. 
Weir  and  Sands,  of  New  York,  confirmed  by  casts  of  the  urethra  these 
older  ol>servations,  and   there  can   now  be  no  doubt  of   the  existence 
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of  such  physiological  points  of  contraction,  or  of  diminished  distensi- 
bility. 

Delpet  has  recently  (Ann.  des  mal.  des  org.  gen.-urin.,  March,  1892, 
page  196)  made  a  series  of  elaborate  experiments  to  determine  this  and 
other  points  in  the  anatomy  of  the  normal  urethra.  He  found  almost 
invariably  a  narrowing  in  the  penile  urethra  at  a  point  three  to  ten  centi- 
metres (one  to  three  inches)  from  the  meatus,  at  which  region  tears  of  the 
urethral  wall  from  the  passage  of  large  instruments  occurred  with  the 
greatest  frequency.  The  next  least  dilatable  and  least  resistant  region 
was  in  the  vicinity  of  the  "  prepubic  angle."  In  but  one  instance  was 
there  any  laceration  in  the  bulbous  urethra. 

Guyon  has,  perhaps  better  than  any  one  else,  emphasized  (Legons 
cliniques,  Paris,  1881,  page  680)  the  distinction  between  the  true  caliber 
of  the  urethra  and  its  distensibility.  He  believes  that  the  normal  caliber 
can  be  determined  only  approximatively,  as  the  urethra  is  a  canal  only 
when  traversed  by  a  liquid  or  an  instrument,  and  in  the  intervals  lies 
collapsed  in  longitudinal  folds  and  with  its  walls  in  contact.  The  true 
caliber  is  therefore  that  which  separates  the  walls  without  stretching 
them.  Sappey  has  endeavored  to  ascertain  this,  and  asserts  that,  exclusive 
of  the  meatus  externus,  the  average  normal  urethral  circumference  varies 
at  parts  from  fifteen  to  eighteen  millimetres,  and  that  therefore  a  sound 
of  No.  15  caliber  (French)  can  be  passed  without  calling  into  play  the 
dilatability  of  the  canal.  Guyon  states  that  his  own  clinical  observations 
agree  with  these  experimental  results,  but  he  also  instituted  a  series  of 
experiments  by  passing  in  thirty-seven  instances  on  the  cadaver  catheters, 
varying  from  about  JSTo.  31  to  'No.  34  (French).  In  thirty  instances 
lacerations  were  produced  ;  in  half  of  them,  in  the  anterior  or  middle 
portion  of  the  penile  urethra ;  they  were  almost  exclusively  on  its  inferior 
wall.  He,  as  well  as  the  other  authorities  mentioned,  recognize  the  fact 
that  the  urethra  is  of  varying  caliber  and  has  points  of  normal  constric- 
tion. 

Otis,  however,  in  effect  assumes  that  the  urethra  should  be  a  tube  of 
uniform  caliber,  at  least  anterior  to  the  triangular  ligament.  The  instru- 
ment which  he  has  devised,  the  urethrometer,  when  used  under  the 
guidance  of  Otis's  table,  will  detect  apparent  strictures  in  the  majority  of 
normal  urethras,  and  is  to-day  only  employed  by  practical  surgeons  in 
exceptional  cases.  A  very  ingenious  instrument,  the  "  urethrograph," 
has  also  been  invented,  and  is  said  to  be  capable  of  giving  an  exact  draw- 
ing of  all  the  irregularities  of  the  urethra ;  but,  as  Keyes  says,  while  it 
seems  an  ideal  mechanical  device,  its  creation  is  to  be  deplored,  since  it 
"  will  tend  to  increase  the  already  too  great  cutting  of  that  patient  canal, 
the  urethra."  Dr.  Otis's  views  and  teaching  both  as  to  diagnosis  and 
treatment  have  been  of  great  value  as  showing  the  distensibility  of  the 
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normal  urethra,  as  thus  paving  the  way  for  the  introduction  of  the  large 
instruments  employed  in  litholapaxy,  as  bringing  out  the  full  patho- 
logical value  of  true  strictures,  however  slight,  and  in  other  particulars 
adding  exactness  to  urethral  surgery.  It  is  not  against  their  use  but 
against  their  abuse  that  I  desire  to  protest,  and  I  shall  have  occasion  to 
recur  to  the  subject  when  considering  the  treatment  of  stricture  (see 
page  310).  We  may  admit  at  present  for  purposes  of  classification,  that, 
exclusive  of  cases  that  are  best  described  as  examples  of  chronic  ure- 
thritis, there  are  others  in  which  the  superficial  inflammation  has  largely 
disappeared,  and  in  which  the  periurethral  or  submucous  deposit  has 
begun  to  contract  and  to  diminish  the  lumen  of  the  canal,  such  contrac- 
tion still  admitting  fairly  good-sized  instruments  with  ease.  Such  cases 
are  entitled  to  the  designation  of  stricture  of  large  caliber,  which  appears 
to  me  accurately  to  describe  them. 

I  have  found  it  convenient,  both  in  teaching  and  in  practice,  to  make 
an  arbitrary  division  of  all  organic  strictures  into  those  ^^'hich  will  only 
admit  instruments  of  less  than  fifteen  millimetres  in  circumference  and 
those  which  will  easily  permit  larger  instruments  to  pass,  calling  the 
former  strictures  of  small  caliber  and  limiting  to  the  latter  the  term 
strictxires  of  large  caliber. 

Location  of  Stricture. — The  situation  of  stricture  varies,  but  there  can 
be  no  doubt  that  the  great  majority  are  to  be  found  in  the  bulbo-mem- 
branous  region,  which  includes  a  space  from  about  one  inch  in  front  of 
the  anterior  layer  of  the  triangular  ligament  to  the  prostato-membranous 
junction.  The  next  most  frequent  seat  is  in  the  first  two  and  a  half 
inches  of  the  urethra.  The  frequency  of  stricture  in  these  regions  is 
due  to  the  fact  that  they  are  exceptionally  vascular,  and  that  chronic 
urethritis  is  especially  apt  to  become  localized  at  those  points.  Gravi- 
tation in  both  regions  favors  chronic  congestion  and  may  possibly  of 
itself  explain  the  clinical  fact.  The  smallest  number  are  found  in  the 
middle  of  the  spongy  urethra.  These  remarks  apply  to  the  form  of 
stricture  produced  by  urethritis.  Traumatic  stricture  usually  affects  the 
membranous  urethra. 

The  chief  differences  of  opinion  in  regard  to  location  will  be  found, 
when  analyzed,  to  originate  in  an  essential  difference  in  the  manner  of 
approaching  the  subject.  Those  surgeons  who  very  properly  demand  evi- 
dence of  some  organic  change  before  admitting  the  existence  of  stricture, 
and  base  their  views  on  the  examination  of  existing  specimens  in  muse- 
ums, differ  greatly  from  those  who  depend  upon  the  urethrameter,  and 
who  l)elievc  in  Otis's  teaching  of  an  almost  unvarying  relation  between 
the  caliber  of  the  urethra  and  the  size  of  the  penis. 

Thus  we  find  that,  while  in  320  specimens  examined  by  Sir  Henry 
Thompson  he  found  the  stricture  in  21 G,  or  sixty-seven  per  cent,  in  the 
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bulbo-membranons  region  in  54,  or  seventeen  per  cent,  within  two  and  a 
half  inches  of  the  meatus,  and  in  51,  or  only  sixteen  per  cent,  in  the 
intermediate  spongy  portion;  Otis  describes  258  strictures  under  his 
care  as  having  been  situated — 115  in  the  first  inch  and  a  quarter,  129 
between  one  and  a  quarter  and  five  and  a  half  inches  from  the  meatus, 
and  only  14  between  five  and  a  quarter  and  seven  and  a  quarter — i.  e.,  in 
the  region  of  the  bulb  and  the  membranous  urethra.  It  is  scarcely  to  be 
doubted  that  many  of  these '' strictures"  were  points  of  physiological 
narrowing. 

Stricture  of  the  prostatic  region  is  practically  unknown. 

Guyon  *  divides  the  urethra  into  six  regions  :  1.  The  navicular  region, 
which  corresponds  to  that  part  of  the  urethra  surrounded  by  the  glans 
penis,  and  extending  from  the  meatus  externus  to  the  corona  glandis. 
2.  The  penile  region  proper,  reaching  from  the  termination  of  the  navic- 
ular reo'ion  to  the  entrance  of  the  urethra  into  the  scrotum.  3.  The 
scrotal  region,  including,  of  course,  all  that  part  of  the  urethra  contained 
within  the  limits  of  the  scrotum.  4.  The  perineo-bulbar  region,  which 
extends  from  the  posterior  limit  of  the  scrotal  sac  to  the  passage  of  the 
urethra  under  the  pubic  arch.  5.  The  membranous  region.  6.  The  pros- 
tatic region.  He  finds  gonorrhoeal  strictures  most  frequent  and  narrow- 
est at  the  bulb.  He  adds  that  there  are  often,  in  addition,  one  just  behind 
the  navicular  fossa  and  one  at  the  peno-scrotal  junction.  In  the  navic- 
ular region  cicatricial  strictures  from  local  and  minor  injuries  are  most 
common,  as  they  are  in  the  perineo-bulbar  region  from  deep  contusions 
and  lacerations.  In  the  scrotal  and  penile  regions  strictures  are  least 
frequently  found. 

Traumatic  strictures  are  nearly  always  single,  and  may  be  due  to  vari- 
ous causes.  They  occur  in  the  mid-penile  portions  of  the  urethra  after 
rupture  of  a  chordee ;  at  the  root  of  the  penis  when  caused  by  "  false 
movements  "  in  coition  ;  at  the  perineal  or  perineo-bulbar  portions  of  the 
urethra  when  following  falls  on  the  periuBeum  ;  in  the  membranous  por- 
tion after  pelvic  fracture,  which  Guyon  thinks  is  the  only  traumatism 
that  causes  stricture  in  that  region;  at  the  meatus  or  fossa  navicularis 
when  the  stricture  is  of  chancrous  origin  or  is  due  to  the  irritation  of 
foreign  bodies. 

Changes  in  the  Urethra. — The  urethra  behind  a  stricture  undergoes 
certain  progressive  changes.  It  at  first  becomes  dilated  and  thinned  ;  the 
walls  atrophy ;  it  is  deeply  congested,  the  change  of  color  in  the  sur- 
face at  this  point  being  often  the  most  conspicuous  feature  in  a  strictured 
urethra  laid  open  after  death.     As  the  stricture  grows  smaller  the  changes 

*  Legons  cliniques.  See  an  excellent  abstract  by  Dr.  William  Mastin  (The  Annals  of 
Surgery,  August,  1882). 
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in  the  mucous  membrane  become  more  marked.  The  increasing  pressure 
causes  a  corresponding  increase  in  the  pouching  or  dilatation,  the  re- 
tained urine  decomposing  sets  up  a  superficial  inflammation,  erosion  of 
the  surface  occurs,  it  is  denuded  of  its  epithelial  layer,  actual  ulceration 
follows,  and,  as  the  loss  of  substance  becomes  greater,  larger  and  larger 
quantities  of  urine  escape  into  the  spongy  tissue,  especially  toward  the 
floor  of  the  canal,  and  abscesses  followed  by  urinary  fistula  result.  Del- 
pet  {pp.  cit.)  has  called  attention  to  the  fact  that  the  mucous  membrane  of 
the  urethra  is  in  immediate  contact  \vith  the  erectile  tissue  of  the  spongy 
body,  and  that  the  lacunse  of  Morgagni  penetrate  into  the  meshes  of  that 
structure.  Stilling  (Archiv  fiir  klin.  Chirurgie,  vol.  xv,  page  22)  has  also 
noted  the  intimate  relation  between  the  muscle  and  connective-tissue 
fibrils  of  the  corpus  spongiosum  and  the  urethral  mucous  membrane,  and 
thinks  it  explains  many  phenomena  otherwise  inexplicable,  as  the  occur- 
rence of  spasm  in  the  spongy  urethra,  the  dribbling  of  urine  in  cases 
with  exceedingly  slight  obstruction,  etc.  When  the  urine  first  reaches 
the  surface  of  the  body  by  the  newly  formed  fistula  the  latter  has  soft, 
yielding  walls,  but  these  gradually  become  dense  and  indurated,  under- 
going the  same  pathological  changes  as  did  the  original  strictured  region. 
Bryson  has  well  described  {op.  cit,  page  285)  the  subsequent  changes :  At 
first,  when  the  fistula  has  formed  and  has  soft  walls,  there  is  no  great 
obstruction  offered  by  it,  and  all  the  urine  passes  through  by  the  new 
channel ;  but,  however  wide  the  fistulous  opening  may  be,  some  urine 
comes  in  contact  wdth  the  posterior  edge  of  the  stricture,  perhaps  remains 
constantly  in  contact  with  it,  and  thus  there  is  the  necessary  condition  for 
a  continuation  of  the  periurethral  contraction  of  the  stricture  band,  and 
especially  of  its  posterior  edge.  This  answers  to  this  stimulation  just  as 
the  stricture  did  originally,  and  tightly  seals  the  urethral  outlet  of  the 
pouch,  forcing  the  urine  to  pass  by  the  new  way.  It  takes  time  for 
hard  walls  to  form  about  the  fistula,  and  more  time  for  them  to  contract 
to  such  a  degree  as  to  offer  great  resistance  to  the  urine.  When  they  do, 
we  have  what  seems  a  battle  between  the  urethral  narrowing  and  the  ob- 
structive efforts  on  the  part  of  the  fistulous  opening,  and  the  periurethral 
bands  at  the  site  of  stricture  hold  their  own  even  when  they  are  only  a 
line  or  two  in  breadth,  for  they  are  often  seen  to  keep  the  urethra  tightly 
closed  while  forcing  the  formation  of  one,  two,  several  new  fistulous  out- 
lets, which  latter  have  at  first  soft  and  yielding  walls,  which  offer  a  mini- 
mum of  resistance. 

There  is  sometimes  seen  in  front  of  the  stricture  under  these  circum- 
stances a  second  pouch  or  infundibulum  (Diet,  des  sci.  med.,  article  Ure- 
thra), which  is,  however,  of  a  paler  color  and  does  not  present  the  same 
indications  of  chronic  inflammation.  It  is  due  to  the  atrophy  and  dis- 
appearance of  the  anterior  portion  of  the  coarctation,  which,  not  being 
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exposed  to  the  continual  irritation  of  the  urine,  has  undergone  retrograde 
metamorphosis  and  absorption.  All  urethrse  do  not  undergo  this  precise 
series  of  changes  in  the  presence  of  strictures,  nor  do  the  latter  always 
contract  with  the  same  degree  of  rapidity.  The  differences  depend  on 
factors  which  can  not  be  accurately  determined  or  even  estimated :  the 
more  or  less  irritant  qualities  of  the  urine,  the  amount  of  vital  resistance 
of  the  tissue,  the  degree  of  compensatory  hypertrophy  of  the  bladder, 
etc.  Occasionally  a  stricture  may  remain  stationary  for  long  periods,  but 
as  a  rule  the  tendency  is  toward  continuous  contraction. 

The  opening  of  a  stricture  is  only  exceptionally  found  in  the  center 
of  the  urethra ;  much  more  commonly  it  is  near  the  roof,  as  the  bulk  of 
the  stricture  formation  is  more  apt  to  take  place  on  the  floor  of  the 
canal,  and  by  encroaching  upon  its  caliber  from  that  direction  to  force  the 
aperture  out  of  its  normal  position  and  in  an  upward  direction.  It  may, 
however,  be  found  at  any  point  of  the  circumference  of  the  urethra. 

The  consistence  of  strictures  varies  with  their  age  and  Math  the  greater 
or  less  amount  of  fibrous  and  elastic  tissue  which  they  contain.  Their 
distensibility  varies  inversely  with  the  consistence,  as  does  usually  their 
elasticity.  The  latter  quality  is  undesirable  from  a  therapeutic  stand- 
point, as  when  elastic  tissue  is  in  excess  we  have  the  so-called  "  resilient " 
stricture,  which  may  permit  readily  of  the  passage  of  instruments,  but 
will  return  almost  instantly  to  its  original  caliber. 

Section  of  a  stricture  of  the  annular  or  tortuous  variety  shows  a  more 
or  less  imperfect  ring  of  new  inflammatory  tissue  whose  limits  taper  down 
gradually  ;  this  tissue  is  hard,  yellowish-white  near  the  lumen  and  darker 
on  the  outside,  where  reddish  islets  are  seen,  the  result  of  hsemorrhagic 
infarcts,  which  form  a  focus  for  new  inflammatory  changes.  The  sur- 
rounding tissues,  as  the  mucous  membrane  itself,  the  spongy,  and  even 
the  cavernous  bodies,  may  be  involved.  These  changes  are  always  greater 
on  the  floor.  In  the  latter  situation,  according  to  Brissand  and  Segond, 
is  found  a  hard,  dense,  fibrous,  triangular  mass,  with  its  summit  running 
up  to  the  mucous  membrane  and  its  wide  base  resting  on  the  albugineous 
coat  of  the  spongy  body,  occupying  on  an  average  about  one  fifth  of  the 
circumference  of  the  urethra.  On  the  roof  is  a  narrower  sti'ip  of  the 
spongy  body  changed  to  fibrillar  elastic  elements.  This  does  not  involve 
the  whole  of  the  thickness  of  the  spongy  body.  The  two  lateral  walls 
are  unchanged,  their  tissue  gradually  running  into  the  elastic  elements 
above  and  the  fibrous  stratum  below. 

Although  Oberlander  has  shown  that  the  inflammatory  process  prac- 
tically begins  in  the  glandular  recesses,  and  these  are  most  abundant  on 
the  roof,  yet  the  floor  presents  the  greatest  changes,  from  the  fact  that 
the  gonorrhoeal  process  is  always  more  active  there. 

Complete  obliteration  of  the  urethra  is  extremely  rare,  and  it  is  doubt- 
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ful  if  it  ever  happens  except  in  the  traumatic  forms  of  stricture  follow- 
ing extensive  laceration  or  complete  separation  of  the  urethra. 

Tadriatte  (Diet,  des  sciences  med.)  has  collected  nineteen  cases  of  com- 
plete obliteration  ;  fifteen  of  these  were  at  the  bulb,  one  at  the  suspensory 
ligament,  two  in  the  penile  portion,  and  one  three  inches  behind  the 
meatus. 

The  last  four  cases  followed  bullet-wounds.  The  obliteration  was 
usually  about  one  to  two  centimetres  in  length,  with  fistulas  behind ;  in 
one  case  only,  that  of  Peso,  a  fistulous  tract  around  the  cicatricial  tissue, 
maintained  a  passage  for  the  urine ;  it  was  probably  the  result  of  a  false 
passage. 

Symptoms  of  Stricture. — The  phenomena  produced  by  stricture 
vary,  of  course,  with  the  degree  and  character  of  the  coarctation.  They 
may  be  described,  however,  most  conveniently  by  dividing  them  into, 
first,  subjective  symptoms — those  recognizable  by  the  patient ;  and,  sec- 
ond, objective  symptoms — those  elicited  by  surgical  exploration. 

The  subjective  symptoms  may  be  considered  in  the  order  of  their  fre- 
quency, certain  of  these  being  common  to  all  strictures,  others  usually 
confined  to  very  narrow  or  tight  stricture. 

a.  Inquiry  should  be  made  for  the  so-called  "  urethral  history " 
(Guyon).  This  should  disclose  a  precedent  urethritis,  usually  of  a  date  at 
least  one  or  two  years  earlier,  often  having  been  of  long  duration ;  or  a 
trauma  to  the  urethra,  perinseum,  or  pelvis ;  or  a  urethral  chancre ;  or 
some  of  the  causes  mentioned  on  page  26Y,  as  competent  to  produce  a 
stricture. 

1).  Alterations  in  Micturition. — 1.  Frequency . — This  arises  first  from 
the  change  in  relation  between  the  expulsive  force  required  of  the  blad- 
der and  the  accustomed  demands  upon  it ;  then  from  extension  of  inflam- 
mation backward  by  continuity  until  the  vesical  neck  is  involved  ;  often 
from  the  production  of  a  genuine  cystitis ;  later  from  atony  with  reten- 
tion, there  being  often  an  unsuspected  amount  of  residual  urine  present 
in  cases  of  stricture  (Fenwick,  Journal  of  Cutaneous  and  Genito-urinary 
Diseases,  November,  1888,  page  414).  In  these  cases  the  frequency  is 
worse  by  day,  as  in  stone ;  not  by  night,  as  in  prostatic  disease. 

2.  Change  in  the  Character  of  the  Stream,  Avhich  may  be  double,  flat, 
gimlet-shaped,  or  spray-like,  and  in  tight  strictures  becomes  much  re- 
duced in  size.  This  symptom  is  of  but  little  value,  as  both  the  shape  and 
size  of  the  stream  depend  more  on  the  shape  and  size  of  the  meatus  than 
upon  any  condition  posterior  to  it.  If  the  meatus  is  of  good  caliber,  ure- 
thral narrowing  may  remain  unnoticed  for  some  time,  as  a  compensatory 
hypertrophy  of  the  detrusor  urinse  occurs  which  overcomes  the  obstruc- 
tion. 

3.  Diminution  of  Expulsive  Power. — This  is  a  late  symptom,  and 
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is  only  developed  when  vesical  atony  has  succeeded  to  the  hypertrophy 
jnst  described. 

4.  Dribbling  after  Urination  depends  upon  the  retention  behind  the 
stricture  of  some  drops  of  urine,  which  escape  by  gravity  after  the  act  of 
micturition  is  complete.  It  is  not  infrequently  a  very  early  symptom, 
dependent  on  irregular  action  of  the  circular  muscle  fibers  of  the  ure- 
thra. The  dribbling,  which  is  called  the  "  incontinence  of  retention,"  the 
overflow  from  a  distended  bladder,  is  a  very  late  symptom,  following  re- 
tention and  usually  associated  with  a  high  degree  of  atony.  The  incon- 
tinence of  stricture  is  to  be  diagnosticated  from  the  incontinence  of  pros- 
tatic hypertrophy  by  the  fact  that  it  is  at  first  worse  in  the  daytime,  and 
only  becomes  nocturnal  later.  The  reverse  is  the  case  in  prostatic  incon- 
tinence. The  mechanism  of  incontinence  of  urethral  origin  is  simple. 
The  dilatation  of  the  urethra  behind  the  stricture  having  extended  to  the 
neck  of  the  bladder,  the  urinary  reservoir  becomes  in  shape  a  funnel,  the 
bladder  representing  the  base,  the  neck  situated  at  the  point  of  stricture. 
The  patient  being  in  the  erect  position,  the  weight  of  the  column  of  urine 
comes  directly  on  the  stricture,  which  permits  it  to  filter  through  drop 
by  drop.  In  dorsal  decubitus,  on  the  other  hand,  the  bladder  fills  up  and 
retains  its  contents  until  the  changes  in  it  and  in  the  urethra  are  very  far 
advanced.  In  the  prostatic  patient  it  is  possible  that  the  physiological 
congestion  of  the  lumbar  cord  produced  by  the  recumbent  posture  makes 
urination  more  frequent  at  night  and  during  the  early  morning  hours. 
It  lessens  as  the  day  goes  on,  and  it  is  only  later  when  the  bladder 
becomes  confirmed  in  iri'itability  that  diurnal  frequency  follows. 

5.  Ardor  Urinm  is  extremely  variable,  but  is  not  apt  to  be  marked 
unless  there  is  a  considerable  degree  of  prostato-cystitis  present. 

6.  Retention  of  Urine  may  occur  early  and  suddenly  from  an  acute 
increase  of  the  congestion  of  the  mucous  membrane  of  the  strictured  re- 
gion, or  it  may  be  a  late  symptom  and  dependent  on  the  great  obstruc- 
tion offered  by  the  stricture.  In  either  case  it  is  apt  to  be  precipitated 
by  fatigue  or  cold,  or  by  alcoholic  or  sexual  excess. 

7.  Yesical  Tenesmus  is  usually  constant  during  the  entire  act  of  mic- 
turition;  that  of  prostatic  hypertrophy  is  most  violent  at  the  beginning, 
and  grows  less  as  the  water  begins  to  fiow ;  that  of  cystitis  is  most 
severe  at  the  end  of  the  act. 

G.  Urethral  Discharge. — Opinions  vary  as  to  the  constancy  of  this 
symptom  in  its  relation  to  stricture.  On  the  one  hand,  they  are  said  to 
have  an  invariable  and  reciprocal  relation  to  each  other  (gleet  being  the 
"  signal "  which  stricture  throws  out  in  evidence  of  its  presence) ;  on  the 
other,  it  is  said  (Diet,  des  sciences  med.)  to  have  occurred  only  four  times 
in  sixty-one  cases  of  stricture  (Janin).  According  to  my  own  experience, 
about  fifty  per  cent  of  strictures  are  accompanied  by  a  gleety  discharge 
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from  the  meatus,  and  a  large  majority  of  the  other  fifty  per  cent  show 
mucous  and  epithelial  shreds  and  pus-corpuscles  in  the  nrine.  I  believe 
with  Desnos  {pp.  cit.),  however,  that  many  of  Otis's  cases  of  "  gleet  with 
stricture  of  large  caliber  "  are  merely  cases  of  chronic  urethritis. 

d.  Interference  with  Coition. — The  physiological  congestion  is  in- 
creased ;  after  the  orgasm,  semen  is  retained  behind  the  stricture,  and 
great  pain  may  be  occasioned  by  the  distention  of  the  nrethra  at  that 
point ;  the  semen  dribbles  away  slowly  for  a  long  time  after  the  sub- 
sidence of  the  erection ;  ejaculation,  when  it  takes  place  at  all,  is  often 
premature ;  erection  is  apt  to  be  imperfect  or  to  subside  before  the  com- 
pletion of  the  act. 

e.  Constitutional  Symptoms. — These  are  late,  and  depend  upon  the 
vesical  and  renal  changes  with  the  concomitant  alteration  in  the  urine. 
They  are  therefore  usually  a  combination  of  urasmic  and  saprsemic  or 
septicsemic  phenomena.  There  is  a  red,  glazed  tongue,  with  anorexia, 
dyspepsia,  constipation,  etc.  The  dryness  of  the  tongue  extends  to  the 
walls  of  the  pharynx,  making  deglutition  painful — "  buccal  dysphagia  "  of 
Guyon.  An  irregular  febrile  movement  supervenes ;  the  face  becomes 
pinched  and  yellow,  the  eyes  sunken,  the  general  strength  fails,  and  the 
patient,  after  rapid  emaciation  and  profound  prostration,  dies  comatose. 

Objective  Symptoms  of  Stricture. — In  describing  the  methods  to  be  em- 
ployed in  the  detection  of  urethral  stricture  it  will  be  necessary  to  add 
somewhat  to  tlie  statements  already  made  in  reference  to  the  anatomy 
and  physiology  of  the  canal.  Guyon  (Mastin,  loc  supra  cit.)  believes  that 
it  would  be  of  advantage  so  to  divide  the  urethra  that  the  location  of  a 
contraction  at  any  one  point  of  the  canal  can  be  designated  at  once  in  an 
easily  expressed  and  clearly  comprehensible  manner,  or,  in  a  word,  that 
the  urethra  be  examined  in  its  entire  length  by  regions  and  not  by  cen- 
timetres. He  has  thei-efore  divided  it  into  the  six  regions  already  de- 
scribed. These  regional  divisions,  he  declares,  are  amply  justified  by 
clinical  experience  and  certain  distinguishing  features,  since  in  connec- 
tion with  the  navicular  portion  is  to  be  remembered  the  care  to  be  exer- 
cised in  the  employment  of  fine  instruments,  presenting  them  to  the  in- 
ferior and  not  to  the  superior  wall,  as  is  the  rule  in  the  other  regions,  the 
arresting  of  extraneous  bodies,  and  the  frequency  of  cicatricial  strictures. 
The  penile  is  the  portion  which  is  the  most  movable,  the  most  super- 
ficial, and  the  least  fixed  ;  contractions  whicli  are  observed  in  it  present 
the  clearest  pathological  characters;  fistulge  occurring  here  require  abso- 
lutely special  operative  measures  for  their  closure.  In  the  scrotal  por- 
tion, which  is  deeper  and  more  fixed,  stricture  is  comparatively  rare; 
foreign  bodies  are  seldom  arrested  ;  and  when  it  becomes  necessary  to 
open  it,  for  instance  during  tlie  swelling  and  thickening  attending  ab- 
scesses or  urinary  infiltration,  when  it  is  difticult  to  trace  by  the  finger  an 
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instrument  introduced  into  the  canal,  the  median  line  is  the  most  con- 
venient guide.  The  perineo-bulbar  portion  is  really  fixed  and  deep ;  it  is 
the  seat  of  election  for  blenorrhagic  contractions,  and  here,  too,  traumatic 
strictures  from  deep  contusions  and  lacerations  of  the  urethra  are  more 
frequently  encountered  ;  again,  it  is  toward  this  region  that  the  bistoury 
must  be  directed  in  deep  urinary  infiltration  and  in  practicing  external 
urethrotomy  without  a  guide  (perineal  section)  when  it  should  be  opened 
in  the  median  line  exclusively. 

Guyon  further  continues  his  admirable  description  by  examining  the 
so-called  urethral  curves.  The  superior  wall  has  alone  anything  like  a 
lixed  curve  or  approaches  the  arc  of  a  circle.  The  inferior  wall,  on  the 
contrary,  is  only  a  broken  line.  This  inferior  surface  is  composed  of 
three  portions,  of  which  the  incurvations  are  unlike,  and  which  are  sepa- 
rated by  two  bends  or  angles,  the  form  and  situation  of  which  are  equally 
far  from  being  fixed.  The  first  portion  of  this  broken  curve  is  formed 
by  that  part  of  the  prostate  just  above  the  openings  of  the  ejaculatory 
ducts ;  the  second  is  represented  by  the  sus-montanale  portion  of  the 
prostate,  more  or  less  developed,  and  by  the  entire  membranous  division, 
and  varies  greatly  as .  to  length  and  form ;  and  the  remainder  is  formed 
by  the  bulbar  portion,  which  presents  more  uniformity  in  its  disposition ; 
hence,  at  the  union  of  these  three  curved  lines  are  found  two  species  of 
bends  or  dilatations,  which  are  the  cause  of  the  change  of  direction  of  the 
contiguous  parts.  Guyon  directs  attention  to  the  fact  that  the  inferior 
wall  is  extensible,  soft,  and  depressible,  and  is  subject  to  variations  of 
both  form  and  length ;  hence,  the  important  point  to  be  borne  in  mind 
by  the  surgeon  is,  that  in  catheterism  he  should  either  follow  exactly  in 
the  curve  of  the  superior  wall,  or  modify  the  direction  of  the  urethra ; 
and  to  determine  the  adaptability  of  the  canal  to  instruments,  anatomy 
must  be  depended  upon  to  indicate  to  us  the  normal  direction  of  the 
urethra  and  the  limit  of  modification  which  it  will  bear  without  sustain- 
ing a  lesion;  and  here  it  is  to  be  especially  remembered  that  the  first  part 
of  the  urethral  curve — that  extending  from  the  suspensory  ligament  to 
the  entrance  into  the  membranous  division,  is,  above  all  the  rest,  sus- 
ceptible of  modification  and  change  of  direction.  The  urethra  has  no 
lateral  flexions,  presenting  neither  bends  nor  flexuosities,  but  is  exactly 
parallel  with  the  median  line.  Nothing,  however,  is  easier  than  to  pro- 
duce them  in  the  entire  spongy  region,  particularly  in  the  bulbar  portion. 

It  should  never  be  forgotten,  in  making  examinations  for  stricture,  or 
indeed  in  any  urethral  instrumentation,  that  the  elasticity  or  extensibihty 
of  the  urethra  resides  for  the  most  part  in  the  spongy  portion,  as  is 
clearly  demonstrated  by  erection ;  and  this  elasticity  belongs  in  the 
greatest  degree  to  the  inferior  wall,  which  permits  of  easy  distention  or 
elongation,  and  changes  its  dimensions  and  form  with  notable  facility ; 
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while  the  superior  wall  yields  with  much  more  reluctance,  and  offers  a 
certain  resistance  to  all  agents  tending  to  depress  or  elongate  it.  This 
difference  increases  with  age,  and  obtains  especially  in  senile  urethrse. 

The  surgical  interest  in  all  this,  in  its  relation  to  the  treatment  of 
stricture,  is  evident,  since  the  extensibility  of  the  inferior  wall  is  brought 
into  play  even  by  a  moderate  force,  and  the  surgeon  can  not  count  on 
its  resistance.  It  glides  before  an  instrimient,  and  can  not  serve  to 
guide  it ;  it  can  not  be  incised  with  any  accuracy  or  precision ;  it 
lacerates  or  ruptures  when  surprised  by  distention,  and  it  yields  rapidly 
and  easily  to  a  mechanical  pressure  testing  its  extensibility.  It  should 
be  noted,  too,  that  this  elongation  of  the  canal  is  chiefly  at  the  expense 
of  the  anterior  urethra.  Again,  the  spongy  portion  does  not  yield 
equally  in  all  its  parts,  since  it  has  been  shown  that  of  the  different 
regions  the  perineo-bulbar  is  the  most  distensible.  The  inferior  wall  of 
the  urethra  can  then  be  considered  as  normally  longer  than  the  superior 
surface.  The  term  "  surgical  wall "  proposed  for  the  upper  wall  by 
Guyon  would  seem  to  be  merited  because  it  offers  the  shortest  route  to 
the  bladder ;  it  is  the  most  regular  and  constant  as  to  form  and  direc- 
tion ;  presents  the  smoothest  and  firmest  surface ;  is  the  less  capable  of 
gliding  before  an  instrument  or  being  modified  by  mechanical  pressure ; 
offers  the  greatest  assistance  to  rupture  and  penetration ;  is  less  inti- 
mately connected  with  important  structures,  and  is  the  least  vascular  of 
the  two  walls.  As  to  the  caliber  and  distensil)ility  of  the  urethra  enough 
has  already  been  said  ;  but  it  should  not  be  forgotten  that  there  are  two 
relatively  constricted  points,  the  internal  and  external  meatus,  and  three 
dilatations,  the  fossa  navicularis,  the  bulbar  cul-de-mc^  and  the  prostatic 
depression,  the  last  two  dilatations  presenting  nmnerous  individual  varie- 
ties ;  and  in  this  connection  it  is  important  to  remark  that  all  three  of 
these  dilatations  are  excavated  at  the  expense  of  the  inferior  wall  of  the 
canal.  The  urethral  curve  only  remaining  regular  in  the  superior  wall, 
it  results  that  the  more  pronounced  the  curve  tlie  more  accentuated  are 
the  bulbar  and  prostatic  depressions ;  and  as  a  certain  degree  of  lengthen- 
ing of  the  urethra  always  corresponds  to  the  greatest  curve — since  these 
are  both  produced  by  bulbar  and  prostatic  augmentation  of  volume — 
one  can  reasonably  conclude  that  urethrse  of  the  greatest  curves  present 
at  the  same  time  the  greatest  length.  With  a  knowledge  of  these  facts 
the  instrumental  exploration  of  the  urethra  becomes  a  matter  of  much 
accuracy  and  precision. 

The  most  valuable  urethral  instruments  foj*  the  purpose  of  diagnosis 
are  the  so-called  hongies  a  houle  (Fig.  4).  They  may  be  made  of  metal, 
with  slender  stems,  having  small  expanded  ends  or  handles,  upon  which 
the  number  of  the  instruments  may  be  marked  ;  this  should  represent  in 
millimetres  the  circumference  of  the  shoulder  of  the  bulb.     More  satis- 
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factory  instruments  are,  in  my  opinion,  the  flexible  gum  bougies  a  houle. 
The  shoulder  of  the  acorn-shaped  bulb  should  join  the  shaft  at  almost  a 
right  angle,  and  not  with  the  obtuse  angle  often  found  in  improperly 

Fig.  4. 

shaped  instruments.  The  size  selected  for  exploration  should  be  deter- 
mined approximately  in  the  manner  already  mentioned,  by  noting  the 
circumference  of  the  flaccid  penis.     Otis's  scale  is  as  follows : 

Circumference  of  penis  3    inches  ;  caliber  of  urethra  30  inches. 

.i  u  a  32 

'  "34: 

"  u  gg 

a  u  33 

'  "  "        40 

The  scale  which  I  have  adopted  for  use,  and  which  differs  from  that 
published  by  Dr.  Otis  in  giving  a  lower  grade  of  numbers,  is  as  follows : 
A  penis  three  inches  in  circumference  at  the  middle  of  the  spongy 
portion  indicates  a  urethra  which  should  normally  admit  an  instrument 
of  about  twenty-six  to  twenty-eight  millimetres  in  size ;  when  it  is  three 
and  a  quarter  inches,  the  urethi-a  should  have  a  caliber  of  from  twenty- 
eight  to  thirty  millimetres  ;  three  and  a  half  inches,  thirty-two  to  thirty 
four  millimetres  ;  four  inches,  thirty-four  to  thirty-six  millimetres,  beyond 
which  size  it  is  seldom  necessary  to  go. 

If  the  meatus  be  too  small  to  admit  of  the  introduction  of  a  bulbous 
bougie  of  the  required  size,  it  should  be  enlarged.  The  penis  should 
then  be  grasped  just  behind  the  corona  and  held  gently  between  the 
thumb  and  finger  of  the  left  hand,  the  foreskin,  if  redundant,  having 
been  retracted.  The  dorsum  of  the  penis  should  face  the  abdominal 
wall.  The  bougie,  well  oiled,  should  then  be  passed  gently  into  the  blad- 
der. If  arrested,  the  point  on  the  shaft  corresponding  to  the  meatus 
should  be  marked,  the  distance  from  that  to  the  bulb  representing  the 
position  of  the  anterior  face  of  the  stricture  ;  or  the  region  in  which  it 
occurs  should  be  carefully  noted.  If  that  instrument,  or  a  smaller  size, 
passes  through,  it  should  then,  after  a  moment's  delay,  be  withdrawn,  and 
if  during  its  outward  passage  any  contraction  is  found  other  than  that  at 
the  triangular  ligament,  it  is  probably  due  to  stricture  ;  though  spasm, 
which  often  relaxes  after  a  few  seconds,  or  shifts  its  position  in  the  canal 
slightly,  as  measured  from  the  meatus,  may  give  rise  to  errors  in  diag- 
nosis. It  can  not  always  with  certainty  be  recognized.  It  is  almost 
never  found  except  at  the  membranous  urethra.  It  occurs  in  many  uri- 
nary diseases,  and  especially  in  cystitis  and  tuberculosis  of  these  organs, 
although  the  membranous  portion  is  very  rarely  affected  in  tubercular 
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cases  by  the  disease  itself.  It  is  occasionally  seen  in  cases  of  atresia  of 
the  meatus,  or  of  phimosis,  and  in  spinal  cases,  or  in  neuropathic  and  im- 
pressionable patients. 

It  should  be  remembered  that  gonorrhoeal  cases  almost  invariably 
give  some  point  of  induration  or  roughening  at  least  of  the  urethra  just 
anterior  to  the  bulb.  When  this  region  is  passed,  if  stricture  exists 
there,  the  hougie  a  houle  is  released  suddenly ;  spasm  will  often  still  hold 
the  instrument  firmly ;  on  returning  there  is  no  resistance  at  this  point 
in  spasm,  while  in  stricture  there  is  the  same  obstruction  and  the  same 
sudden  release  at  the  anterior  end  of  the  obstruction. 

Pain  as  a  diagnostic  symptom  is  unreliable,  but  is  usually  greater  in 
spasm.  Metallic  instruments  used  with  care  almost  always  pass  a  spasm. 
Uncomplicated  stricture  may  be  difficult  to  distinguish  from  stricture 
with  spasm — i.  e.,  stricture  of  the  anterior  portion  with  symptomatic 
spasm  of  the  membranous  portion. 

By  the  smaller  scale  I  have  adopted  the  probability  of  mistaking 
physiological  narrowing  for  stricture  is  greatly  diminished  ;  and  I  believe 
that  cases  which  present  definite  symptoms,  such  as  gleety  discharge,  fre- 
quent urination,  dribbling  at  the  end  of  micturition,  etc.,  and  in  which 
such  an  examination  discloses  a  distinct  contraction,  may  with  propriety 
be  considered  as  cases  of  organic  stricture.  This  is  not  unduly  conserva- 
tive, but  represents  fairly,  I  think,  the  views  of  the  large  majority  of 
modern  surgeons,  and  especially  of  those  who  have  any  claim  from  spe- 
cial study  or  experience  to  speak  with  authority  on  the  subject  of  genito- 
urinary diseases.  They  will  scarcely  pass  unchallenged  by  the  practition- 
ers who  find,  and  cut,  such  a  remarkable  number  of  strictures  in  the 
penile  urethra.  It  is,  however,  impossible,  in  my  opinion,  to  read  their 
statements  as  to  the  number  of  cases  of  this  kind  which  they  have  cut 
and  the  number  of  strictures  which  they  find  in  individual  cases,  and  to 
recall  at  the  same  time  the  almost  entire  absence  of  post-mortem  evidence 
in  support  of  their  views,  without  being  led  to  question  either  their  sur- 
gical judgment  or  their  statistics,  or  both. 

As  to  the  diagnosis  of  stricture  of  large  caliber,  even  the  hougie  d 
houle  may  be  misleading,  if  used  in  the  deep  urethra,  on  account  of  the 
normal  points  of  obstruction  to  both  its  introduction  and  withdrawal 
which  are  there  met  with,  while  the  urethrometer  is  similarly  misleading 
in  the  pendulous  urethra,  especially  if  its  revelations  are  interpreted 
according  to  the  unnecessarily  large  standard  of  Otis.  In  the  latter  re- 
gion the  normal  variations  account  satisfactorily  to  my  mind  for  that  pro- 
portion of  the  statements  of  a  few  writers  and  would-be  teachers  on  this 
subject,  which  may  charitably  be  ))ut  down  to  self-deception.  In  the  deep 
urethra  it  has  been  necessary  for  them  to  account  for  their  frequent  dis- 
covery of  strictures,  even  in  cases  without  an  active  etiological  factor,  by 
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attributing  them  to  masturbation,  sexual  excess,  etc,  I  have  already  ex- 
pressed my  opinion  as  to  this  point,  and  I  may  add  that  some  years  ago  I 
endeavored,  I  believe  successfully,  to  demonstrate  that  the  "  deep-seated 
stricture  usually  of  large  caliber  found  at  the  subpubic  curvature  and  its 
vicinity,"  and  described  as  "  an  essential  lesion  of  masturbation  "  (Gross, 
op.  cit.),  was  in  reality  the  point  of  normal  resistance  to  the  withdrawal  of 
bulbous  bougies  offered  by  the  posterior  layer  of  the  triangular  ligament. 

The  prostatic  urethra  being  at  once  more  movable  and  more  dilatable 
than  the  membranous  portion,  the  bulb  slips  smoothly  along  it  until  the 
point  is  reached  at  which  this  layer  of  fascia  closely  embraces  the  pos- 
terior part  of  the  membranous  urethra  and  the  outer  surface  of  the  pros- 
tate. Here,  for  obvious  reasons,  it  is  arrested,  and  it  is  at  this  moment 
that  the  deceptive  sensation  which  may  be  considered  indicative  of  the 
existence  of  organic  stricture  is  communicated  to  the  hand.  A  series  of 
observations  and  dissections  upon  the  cadaver  confirmed  me  in  this  view, 
which  was  originally  purely  theoretical,  and,  moreover,  eliminated  the 
possibility  of  the  resistance  being  due  to  a  spasm  of  the  compressor  urethrse 
muscle  which  surrounds  the  canal  at  this  point,  arrest  of  the  instrument 
occurring  just  as  invariably  after  death  as  before. 

Having  in  a  number  of  cases  carefully  brought  the  bulb  closely  up  to 
the  point  of  resistance,  an  assistant  held  it  in  position  while  I  exposed  it 
by  a  dissection  of  the  deep  urethra.  I  always  found  the  shoulder  of  the 
bulb  in  the  exact  locality  of  the  deep  layer  of  the  fascia,  the  edge  of  which 
would  often  be  felt  tense  and  cordlike  over  the  upper  wall  of  the  urethra. 
A  division  on  either  side  of  its  attachment  to  the  ramus  of  the  ischium, 
or  to  the  pubes  beneath  the  crura  penis,  would  then  cause  an  immediate 
disappearance  of  the  resistance,  and  the  bulb  could  be  drawn  outward 
smoothly  and  uninterruptedly.  If  the  handle  of  the  instrument  were  de- 
pressed during  its  withdrawal,  the  edge  of  the  prostate  became  a  cause 
of  obstruction  ;  and  it  may  act  thus  to  a  greater  or  less  degree  in  all  cases. 

The  recognition  of  stricture  of  small  caliber  is  a  matter  of  no  diffi- 
culty. In  their  presence  it  is  well  to  use  a  medium-sized  instrument,  Nos. 
16  to  18  (French)  for  purposes  of  exploration.  When  it  is  passed  to  the 
anterior  surface  of  the  stricture  the  region  occupied  by  the  latter  may  be 
easily  noted,  and  its  exact  caliber  determined  by  using  successively  smaller 
instruments.  Multiple  strictures  may  be  i-ecognized  and  measured  in  the 
same  manner  if  they  can  be  passed  at  all.  The  advantages  of  using  a 
rather  large  instrument  at  first  is  that  it  eliminates  the  element  of  spasm 
of  the  membranous  urethra,  which  will  often,  after  a  little  gentle  pressure, 
allow  the  blunt,  rounded  point  of  a  medium-sized  bougie  to  pass,  although 
it  would  contract  firmly  and  persistently  before  the  point  of  a  fine  instru- 
ment. By  using  progressively  smaller  instruments  also,  the  stricture 
can  be  more  accurately  measured  as  to  both  caliber  and  situation.     Some- 
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times,  when  no  houyie  a  houle  will  pass,  a  steel  sound  several  sizes  larger 
will  do  so  with  ease.  The  information  it  conveys  is  not  so  accurate,  but 
is  sufficiently  so  when  the  stricture  is  one  of  small  caliber.  The  chief 
source  of  difficulty  in  diagnosis  lies  in  the  possibility  of  mistaking  deep 
stricture  for  hypertrophy  of  the  prostate,  or  vice  versa.  The  distinction 
must  be  made  by  the  history  of  the  case,  the  age  of  the  patient,  the  char- 
acter of  the  symptoms,  and  the  sensations  communicated  to  the  instrument 
in  the  urethra  and  to  the  finger  in  the  rectum.  It  must  be  remembered 
that  the  urethra  of  prostatic  disease  is  almost  invariably  elongated  ;  that 
the  shaft  of  the  instrument  will  therefore  enter  it  to  an  unusual  depth, 
and  that  the  handle  must  be  more  than  ordinarily  depressed  before  the 
beak  reaches  the  bladder  ;  that  the  patient  is  apt  to  be  over  fifty  years  of 
age,  with  the  characteristic  history  of  partial  retention  and  nocturnal  in- 
continence of  urine ;  and  that  the  obstruction  will  be  found  at  a  distance 
of  more  than  six  and  a  half  inches  from  the  meatus. 

The  points  of  normal  narrowing  of  the  urethra  at  the  meatus,  the  mid- 
dle of  the  spongy  portion,  and  the  membranous  region  will,  of  course,  be 
borne  in  mind,  and  will  not  be  mistaken  for  coarctations. 

The  presence,  location,  and  caliber  of  a  stricture  having  been  deter- 
mined, its  dilatability  is  to  be  learned  by  the  use  of  the  conical  steel  sound, 
but  it  is  usually  well  to  make  this  investigation  at  a  second  visit. 

Results  of  Stricture. — Unrelieved  obstruction  of  the  urethral  canal  con- 
tinued for  any  length  of  time  inevitably  produces,  in  addition  to  the  local 
conditions  already  described,  a  series  of  changes  in  the  urinary  tract  pos- 
terior to  the  lesion. 

Under  long-continued  and  increasing  pressure  the  urethra  gradually 
enlarges,  the  mucous  membrane  becomes  thinned  and  pouched,  projecting 
in  places  between  the  bands  of  muscular  fibers,  forming  diverticula  anal- 
ogous to  those  seen  in  the  bladder.  Sometimes,  instead  of  the  gradual 
escape  of  urine  through  minute  openings  with  the  formation  of  smaller 
abscesses  and  fistulse,  the  urethra  gives  way  more  largely  at  a  point  be- 
hind the  stricture,  and  extravasation  of  urine  follows.  The  local  symp- 
toms of  this  condition  are  those  produced  by  the  retention  of  an  irritant, 
and  often  a  poisonous  fluid  within  the  tissues.  The  parts  swell  and  be- 
come oedematous,  the  color  of  the  skin  changes  to  a  dusky  red  or  purple, 
emphysema  from  the  gases  of  decomposition  occurs,  spots  of  gangrene 
develop,  and  extensive  sloughing  takes  place.  The  general  symptoms  are 
those  of  profound  saprsemia.  There  are  great  prostration,  a  dry,  glazed 
tongue,  a  running  pulse,  frequent  shallow  respiration,  wandering  delirium, 
and  finally,  if  the  condition  is  unrelieved,  death  in  coma.  All  these  occur 
with  greater  intensity  and  rapidity  if  the  bladder  was  already  infected 
with  the  pyogenic  and  putrefactive  microbes,  and  the  urine  was  therefore 
fetid  and  purulent  before  extravasation  occurred.     This  has  been  shown 
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experimentally  by  Menzel  and  others  (quoted  by  Keyes,  op.  cit.,  page  140), 
and  is  a  common  clinical  observation. 

The  localizing  symptoms — those  which  indicate  the  point  at  which  the 
urethra  has  given  way — depend  upon  the  course  taken  by  the  urine.  In 
all  that  part  from  the  meatus  to  the  scrotal  curve,  extravasation  is  accom- 
panied by  a  swelling  of  the  penis,  greatest  in  the  immediate  neighborhood 
of  the  point  of  escape.  In  the  region  included  between  the  attachment 
of  the  scrotum  and  the  anterior  part  of  the  bulb,  the  course  of  extrava- 
sated  urine  is  governed  by  the  attachments  of  the  deep  layer  of  the  super- 
ficial fascia,  or  the  fascia  of  Colles.  Extravasation  of  urine  occurring 
through  a  solution  of  continuity  in  the  bulbous  region  of  the  urethra  will 
first  follow  the  space  inclosed  by  this  fascia  in  front  and  below,  and  by 
the  anterior  layer  of  the  triangular  ligament  posteriorly,  and  as  it  can 
not  reach  the  ischio-rectal  space  on  account  of  the  attachment  of  the  fascia 
to  the  base  of  the  ligament,  and  can  not  reach  the  thighs  on  account  of 
the  insertion  of  the  fascia  into  the  ischio-pubic  line,  it  is  directed  into  the 
scrotal  tissues,  and  thence  up  between  the  pubic  spine  and  symphysis  until 
it  reaches  the  abdomen. 

When  it  escapes  from  the  membranous  urethra,  extravasated  urine  is 
confined  to  the  region  included  between  the  layers  of  the  triangular  liga- 
ment, and  only  gains  access  to  the  other  parts  after  suppuration  and 
sloughing  have  given  it  an  outlet,  the  consecutive  symptoms  then  depend- 
ing upon  the  portion  of  the  aponeurotic  wall  which  first  gave  way.  If 
the  opening  is  situated  behind  the  posterior  layer  of  the  triangular  liga- 
ment— i.  e.,  in  the  prostatic  urethra — the  urine  may  either  follow  the  course 
of  the  rectum,  making  its  appearance  in  the  anal  perinaeum,  or,  as  it  is 
separated  from  the  pelvis  only  by  the  thin  pelvic  fascia,  it  may  make  its 
way  through  the  latter  near  the  pubo-prostatic  ligament,  where  it  is  es- 
pecially weak,  and  may  spread  rapidly  through  the  subperitoneal  con- 
nective tissue. 

The  hladder  becomes  affected  as  the  evils  wrought  by  stricture  pro- 
gress backward.  Occasionally,  when  the  obstruction  occurs  suddenly,  the 
walls  at  once  become  thinned  and  atrophied  by  over-distention.  As  a 
rule,  however,  a  compensatory  hypertrophy  takes  place  first ;  the  muscles 
become  thick  and  rigid ;  the  capacity  of  the  viscus  diminishes ;  the  mus- 
cular fibers  stand  out  in  bars  or  ridges,  having  between  them  lozenge- 
shaped  spaces,  over  which  the  walls  are  greatly  thinned.  During  the 
frequent  and  violent  contractions  of  the  organ  the  mucous  membrane  is 
driven  outward  between  these  muscular  partitions,  and  the  bladder  finally 
becomes  pouched  at  a  number  of  places,  the  projecting  sacculi  (diverticu- 
la, tunicary  hernise)  communicating  with  the  interior  by  narrow  mouths, 
and  often  containing  gravel  or  calculi.  Usually  there  is  also  a  severe 
cystitis  developed  by  infection  through  the  urethra  and  adding  greatly  to 
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the  severity  of  the  symptoms.  The  sacculi  occasionally,  but  rarely,  rup- 
ture, in  which  case  fatal  collapse  is  apt  to  follow. 

The  ureters  become  dilated  at  about  the  same  time,  partly  from  the 
actual  backward  pressure  of  the  column  of  urine  in  cases  where  there  is 
a  distended  bladder,  partly  from  the  frequent  compression  of  their  vesical 
ends  during  the-oft  repeated  acts  of  micturition.  Their  oblique  course 
through  the  walls  of  the  bladder  render  this  compression  very  effective, 
and  it  has  been  shown  (Morris)  to  be  a  competent  cause  for  the  produc- 
tion not  only  of  ureteral  dilatation,  but  also  of  hydronephrosis.  Sooner 
or  later,  however,  in  addition  to  the  distention  of  the  ureters  and  kidneys 
and  the  mechanical  interference  thus  occasioned  with  the  secretion  of 
urine,  microbic  infection  occurs,  and  we  have  the  renal  alterations  due  to 
suppurative  inflammation,  a  pyelonephritis  first  developing  and  then  foci 
of  suppuration  at  different  points  through  the  cortex  and  beneath  the  cap- 
sule, until  finally  the  kidney  may  be  converted  into  a  large  abscess  cavity 
or  into  a  series  of  pus-containing  sacs,  held  together  by  the  capsule  and 
by  inflammatory  lymph,  no  trace  of  the  secreting  structure  remaining. 
This  condition  has  often  been  called  "  surgical  kidney,"  but  "  unsurgi- 
cal "  kidney  would  be  a  more  accurate  term,  as  it  never  occurs  in  cases 
of  stricture  when  competent  advice  is  early  sought  and  faithfully  fol- 
lowed. 

Among  the  possible  results  of  stricture  should  be  mentioned  recto- 
vesical fistulge,  vesical  calculus,  impotence,  sterility,  etc.  Hunter  McGuire 
has  recorded  (Medical  Record,  October,  1890)  a  number  of  cases  in  which 
paralysis,  apoplexy,  or  some  form  of  cerebral  disease  and  spinal  sclerosis 
followed  long-standing  stricture.  He  thinks  that  old  strictures,  by  per- 
sistent irritation  of  one  or  more  nerve-centers,  may  set  up  pathological 
change. 

Prognosis. — The  prognosis  as  to  life  depends,  of  course,  on  the  stage 
which  has  been  reached  and  upon  the  estimate  which  may  be  formed  of 
the  secondary  organic  changes  that  have  taken  place.  Relief  of  the  ob- 
struction, drainage  and  antisepsis  of  the  bladder,  milk  diet,  renal  anti- 
sepsis, etc.,  work  astonishing  improvement  often  in  apparently  desperate 
cases.  Fenwick  has  forcibly  called  attention  (Journ.  of  Cut.  and  Gen.- 
Urin.  Dis.,  November,  1888)  to  the  fact  that  text- books  of  surgery  and 
monographs  on  stricture  are  usually  silent  upon  the  question  of  progno- 
sis in  those  cases  of  moderate  severity  in  which  most  doubt  would  neces- 
sarily exist.  As  he  remarks,  the  pathological  effects  of  backward  pressure 
upon  the  kidneys,  and  the  results  of  the  extension  of  inflammation  from 
the  bladder  to  that  organ,  are  faithfully  described  as  the  usual  outcome  of 
unrelieved  or  neglected  obstruction  of  the  urethra.  But  no  definite  rules 
for  ascertaining  the  progress  of  these  insidious  and  hidden  pressure 
changes  are  laid  down,  and  the  practitioner  is  left  to  surmise  or  to  assume 
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the  stage  of  their  development  bj  the  general  condition  of  the  patient, 
by  an  examination  of  the  urine,  or  by  the  duration  of  the  symptoms  and 
narrowness  of  the  caliber  of  the  canal.  The  consequence  is,  that  in  the 
practical  treatment  of  stricture  we  concern  ourselves  merely  with  the  me- 
chanical removal  of  the  obstruction,  and  do  not  pause  to  ascertain  if,  or 
how  far,  the  secreting  structure  of  the  kidney  has  been  weakened,  or  ren- 
dered susceptible  to  the  invasion  of  inflammation  from  contiguous  sur- 
faces. 

He  believes  that  just  as  the  necessity  for  ascertaining  the  presence  of 
residual  urine  in  the  vesical  atony  due  to  enlarged  prostate  or  nerve 
lesions  is  duly  impressed  upon  the  student  and  practitioner,  so  likewise 
ought  it  to  be  inculcated  that  residual  urine  exists  in  most  cases  of  stric- 
ture of  the  urethra,  and  ought  to  be  measured ;  that  its  removal  is  of 
value  in  enabling  the  vesico-ureteric  muscles  to  regain  power,  and  in 
preventing  the  establishment  of  chronic  cystitis  and  calculous  forma- 
tion. 

He  emphasizes  the  fact  that,  in  the  obstruction  offered  to  the  overflow 
of  urine  by  the  unrelieved  stricture,  three  muscular  systems — the  vesical, 
ureteric,  and  cardiac — become  successively  affected  with  hypertrophy. 
This  increase  of  expulsive  power  is  rarely  of  long  duration,  for  that  stage 
in  which  the  compensatory  hypertrophy  is  insufficient  to  cope  with  the 
resistance  is  reached,  and  relaxation  and  atony  supervene.  The  cardiac 
condition  is  contingent  upon  the  renal  changes,  which  in  their  turn  de- 
pend upon  the  failure  of  the  barriers  to  backward  pressure  which  healthy 
or  hypertrophied  vesico-ureteric  muscles  present.  Hence  the  importance 
of  estimating  the  condition  of  these  dikelike  muscles. 

Their  enei'gy  or  incapacity  may  be  appreciated  by  ascertaining  the 
absence  or  presence  of  residual  urine,  and  a  systematic  measurement  of 
the  same  at  each  step  of  the  dilatation,  besides  affording  an  index  to  the 
recovery  or  atonicity  of  these  muscle  planes,  will  reckon  roughly  the 
amount  of  backward  pressure  which  has  already  fallen  upon  the  kidney. 

With  these  ideas  in  mind,  Fenwick  made  careful  examinations  of  the 
amount  and  character  of  residual  urine  in  seventy-five  cases  of  oi-ganic 
stricture  of  the  urethra,  with  the  following  interesting  results :  Residual 
urine  was  found  in  all  the  cases  examined  except  five.  From  this  we  may 
argue  that  residual  urine  exists  in  varying  proportions  in  ninety-three  per 
cent  of  stricture.  But  if  the  patient  is  young  (under  thirty),  if  his  stric- 
ture is  of  short  duration,  and  the  caliber  only  about  half  diminished  (arbi- 
trarily taking  the  normal  size  as  24  French),  then  all  the  urine  can  be 
expelled. 

Twenty-eight  per  cent  of  the  patients  were  found  to  retain  only  a 
very  small  amount,  about  one  to  two  drachms. 

It  is  to  be  remarked,  however,  that  these  patients  were  mostly  young, 
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and  that  the  caliber  of  the  canal  was  of  fair  size,  for  in  four  only  was  the 
stricture  so  small  as  to  require  a  guide. 

In  a  certain  number  (i.  e.,  sixty  per  cent)  the  amount  of  residual  urine 
was  large.  These  patients  had  strictures  of  small  caliber  admitting  only 
a  fine  bougie  at  the  first  sitting.  It  is  to  be  noted  that  all  (except  one) 
were  over  the  age  of  thirty.  Thirty-two  ounces  was  the  largest  amount 
withdrawn.     The  average  amount  was  6'4:  ounces. 

Although  the  duration  of  the  symptoms  and  the  narrowness  of  the 
stricture  were  powerful  factors  in  the  production  of  the  atony  on  which 
the  residual  urine  depended,  yet  the  age  of  the  patient  seemed  the  most 
important  predisposing  cause.  The  ultimate  recovery  of  tone  by  the 
bladder  wall  seem.s  likewise  to  be  more  influenced  by  the  age  of  the 
patient  than  by  any  other  factor.  It  might  have  been  supposed  that  in 
cases  which  did  not  recover  themselves  after  release  from  backward 
pressure  there  would  be  found  a  history  of  repeated  retention,  or  at  least 
of  a  single  great  over-distention  which  had  materially  weakened  the 
bladder  wall,  but  this  was  not  the  case.  Many  of  the  patients  whose 
atony  was  the  worst  had  never  had  retention  at  all.  The  bladders  of  the 
older  patients  suffered  most  without  regard  to  the  past  histories.  This 
fact  is  expressed  as  follows :  Given  three  patients  at  the  ages  of  thirty- 
five,  forty-five,  fifty-five  respectively  ;  let  each  become  the  subject  of 
stricture  and  be  examined  at  the  end  of  six  months.  It  will  be  found 
that  there  will  be  a  diminution  of  expulsive  power  for  each  decennary, 
and  a  correspondingly  increased  accumulation  of  residual  urine.  There 
are,  of  course,  other  factors  which  have  to  be  remembered,  and  for  which 
allowance  must  be  made — e.  g.,  the  lowered  vitality  of  the  lumbar  center 
from  masturbation,  excessive  venery,  abuse  of  alcohol,  and  the  loss  of 
control  consequent  upon  cerebral  or  spinal  lesions. 

The  precautions  necessary  in  studying  these  cases  are  as  follows :  A 
blood-clot  or  plug  of  mucus,  or  a  previously  blocked  catheter,  will  cause 
the  practitioner  to  register  no  residual  urine,  while  a  clear  instrument 
may  withdraw  many  ounces. 

It  is  of  the  utmost  importance,  in  order  to  secure  accuracy,  that  the 
patient  should  hold  his  water  for  some  time  previous  to  the  examination. 

If  a  slightly  atonic  bladder  be  partially  empty  when  the  patient  starts 
to  urinate,  a  great  deal  of  the  mechanical  force  obtained  from  the  counter- 
pressure  of  moderate  distention  is  lost.  The  ejected  urine  will  therefore 
be  small  in  (juantity  and  the  residual  large. 

The  conclusions  at  which  Fen  wick  arrived  in  his  excellent  paper, 
which  on  account  of  its  practical  value  I  have  used  freely,  are  as  follows : 

In  estimating  the  health  of  the  kidneys  from  the  indications  afforded 
us  by  the  examination  of  the  residual  urine,  two  items  have  to  be  clearly 
borne  in  mind.     There  is,  first,  the  amount  of  pressure  which  the  kidneys 
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have  been  working  against.  This  is  to  be  measured  by  the  quantity  of 
residual  urine.  Without  a  careful  comparison  of  the  weight,  size,  and 
microscopy  of  the  post-mortem  kidney  with  the  amount  of  residual  urine 
noticed  before  death,  and  the  duration  of  the  stricture,  no  formula  can  be 
constructed  to  indicate  the  amount  of  damage  which  a  definite  quantity 
of  residual  urine  will  effect  upon  the  secreting  structure  of  the  kidney. 
It  may  be  safely  assumed,  however,  that  fiv^e  ounces  of  residual  urine, 
which  is  probably  near  the  average  of  unreleased  narrow  strictures, 
would  indicate  suflicient  damage  to  cause  anxiety  as  to  the  effects  of  any 
intercurrent  inflammation  or  disease ;  while  an  amount  over  ten  ounces 
would  make  us  cautious  in  operating  for  stricture  by  internal  urethrotomy, 
and  in  giving  anything  but  a  grave  prognosis  of  the  ultimate  effects  of 
the  constriction.  Secondly,  the  behavior  of  the  muscles  in  their  progress 
toward  recovery  will  teach  us  much  as  regards  the  future  course  of  the 
case.  A  disposition  to  relapse,  or  sluggishness  in  recuperation,  would 
cause  us  to  look  forward  with  apprehension  to  that  period  of  life  when 
fatty  and  senile  changes  step  in  to  aggravate  greatly  the  weakness  of  an 
organ  upon  the  health  of  which  old  age  is  mainly  dependent.  Lastly, 
we  are  amply  justified  when  the  initial  amount  of  residual  urine  is  under 
five  ounces,  when  the  initial  recovery  is  smart,  and  the  duration  of  the 
ultimate  recovery  short,  in  giving  a  good  prognosis,  provided  the  full 
caliber  of  the  urethra  be  maintained. 

Treatment  of  Stricture. — The  various  plans  which  may  be  em- 
ployed in  the  treatment  of  stricture  may  be  divided  into — 1.  Gradual  di- 
latation. 2.  Internal  urethrotomy.  3.  External  urethrotomy.  4.  Com- 
bined internal  and  external  urethrotomy.  5.  Perineal  section.  6.  Mis- 
cellaneous methods,  including  divulsion,  rapid  dilatation,  electrolysis, 
excision,  urethrectomy,  etc. 

Gradual  D-ilatation. — The  instruments  required  for  the  gradual  dilata- 
tion of  stricture  are  few  and  simple.  They  consist  of  a  set  of  whalebone 
filiform  bougies  with  straight,  angular,  and  spiral  ends  (Fig.  5),  a  set  of 


--\J 


f 
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tunneled  catheters  (Fig.  6) ;  ranging  from  Ko.  8  or  10  to  IS^o.  18,  French  ; 
a  set  of  Thompson's  conical  steel  sounds,  running  from  about  ISTo.  12 
to  Ko.  36  or  38  French  *  (Fig.  7) ;  and  a  number  of  flexible  bougies  of 
different  sizes,  the  best  being  the  black  ones  of  French  manufacture,  and 

*  For  economy  only  alternate  numbers  need  be  procured  at  first  by  young  practitioners, 
although  it  is  always  convenieiic  and  occasionally  necessary  to  have  the  entire  set. 
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with  slightly  bulbous  tips  (Fig.  8).  The  principles  of  urethral  antisej)sis 
should  be  rigorously  applied  in  the  nse  of  these  instruments.  They  should 
always  be  vigorously  scrubbed  with  soap  and  water  both  before  and  after 

use.  The  steel  instru- 
ments should  be  boiled 
from  fifteen  to  twenty 
minutes  in  water  con- 
taining one  per  cent 
of  washing  soda,  to 
prevent  rusting.  The 
rubber  and  whalebone  instruments  should  be  soaked  before  using  in 
a  l-to-1,000  sublimate  solution.  The  lubricant  employed  should  be 
either  aseptic  or  antiseptic.  An  ointment  containing  one  drachm  of 
boric  acid  to  an  ounce  of  carbolated  vaseline  or  cosmoline  is  extremely 
useful  for  this  purpose.  Freshly  prepared  carbolized  olive-oil  (one  part 
of  the  acid  to  thirty  or  forty  of  oil)  is  also  useful,  but  loses  its  antiseptic 
properties  in  a  short  time.  Whenever  the  bladder  has  been  already 
infected,  if  the  urethra  is  permeable  it  is  an  advantage  to  precede  the 


systematic  treatment  of  the  stricture  by  irrigation  with  a  dilute  sublimate 
solution  (from  1  in  50,000  to  1  in  20,000) ;  potassium  permanganate  (jV 
to  3^per-cent  solution),  boric  acid  (10  to  20  grains  to  the  ounce  of 
boiled  water),  hydrogen  peroxide  (from  1  in  10  to  1  in  2),  or  silver 
nitrate  (from  1  in  15,000  to  1  in  500).  These  are  among  the  best  anti- 
septics to  be  used  for  this  purpose. 

At  the  same  time  the  internal  administration  of  antiseptics  is  of  great 
value. 

I  have  learned  within  a  few  years  to  place  much  dependence  upon  salol 
and  boric  acid,  in  ten-grain  doses  four  to  six  times  daily. 

Salili  (La  Semaine  med.,  April  7,  1886)  showed  some  years  ago  that 
the  resultants  of  the  intestinal  decomposition  of  salol  are  salicylin  and 


Fig.  8. 


carbolic  acid,  which  are  eliminated  by  the  kidneys.  He  had  exposed  to 
the  air  for  some  weeks  the  urine  of  a  patient  under  the  influence  of  salol 
without  the  least  decomposition  occurring.  Nencki  had  made  the  same 
observations.      Bouchard   (Therapeut.    des   mal.    infectieuses,  antisepsie, 
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1889,  page  24Y)  called  attention  to  the  value  of  the  simultaneous  em- 
ployment of  several  antiseptics  in  internal  administration.  Dreyfous 
(Gazette  hebd.  de  med.  et  de  chir.,  January  4  and  11,  1890)  further 
emphasized  the  value  of  antisepsis  of  the  urinary  organs  by  the  internal 
administration  of  remedies ;  and  Ernest  Lane  (The  Lancet,  March  22, 
1890)  followed  him  with  corroborative  statements. 

Palmer  had  already  shown  (Amer.  Med.  Pract.,  August,  188 Y)  the 
value  of  boric  acid  in  sterilizing  the  urine,  having  had  but  one  case  of 
urethral  fever  in  forty  urethrotomies,  and  that  occurring  in  a  patient  in 
whom  by  accident  the  boric  acid  had  not  been  administered.  The  well- 
known  effect  of  quinine  in  preventing  urethral  fever  is  probably  due 
largely  to  its  antiseptic  action  and  to  its  elimination  through  the  urinary 
apparatus  (Reginald  Harrison,  Lettsomian  Lectures,  1888). 

These  facts  led  me  long  ago  to  the  systematic  employment  of  these 
drugs  in  all  my  urethral  and  vesical  cases,  and  I  am  entirely  convinced 
that  I  have  noticed  in  all  of  them  a  more  or  less  marked  influence  for 
good.  On  the  other  hand,  Albarran  (Ann.  des  mal.  des  org.  genito-uri- 
naires,  January,  1890)  claims  to  have  demonstrated  that  urine  passed  by 
patients  who  have  absorbed  large  quantities  of  salol  has  no  bactericidal 
power  and  contains  pathogenic  microbes.  Petit  and  Wasserman  (ibid., 
July,  1891),  at  Guyon's  instigation,  conducted  a  series  of  experiments  in 
urethral  antisepsis  by  the  direct  method,  and  inoculated  bouillon  tubes 
with  mucus  taken  from  the  urethra  after  thorough  irrigation  with  steril- 
ized water — four-per-cent  boric  acid  solution  and  1  to  1,000  nitrate-of- 
silver  solution.  In  every  instance  the  tubes  showed  numerous  micro- 
organisms at  the  end  of  a  week.  Keyes,  who  quotes  these  statements 
(Med.  News,  Philadelphia,  1891,  ii,  page  505),  hopes,  however,  that  sur- 
geons will  not  be  deterred  by  these  facts  from  employing  all  antiseptic 
precautions.  He  has  been  using,  in  addition,  diuretin,  and  has  employed 
it  in  thirteen  cases.  His  plan  is  to  give  sixty  grains  of  salol  j)er  day 
for  forty-eight  hours  before  operating,  and  commence  diuretin  on  the 
day  of  the  operation,  giving  it  in  ten-grain  doses  every  four  hours  for 
two  days.  Its  value  requires  to  be  tested  by  fuller  experience,  but  he 
thought  the  evidence  pointed  to  a  certain  degree  of  usefulness  to  be  ex- 
pected from  its  employment.* 

This  preliminary  preparation  having  been  attended  to  wherever  possi- 
ble, and  the  stricture,  if  its  caliber  will  permit,  having  been  located  and 
measured  by  the  bulbous  bougie  in  the  manner  above  described,  a  steril- 
ized conical  steel  sound,  a  few  sizes  larger  than  the  bulb  which  has  passed 
the  stricture,  should  be  warmed  to  the  temperature  of  the  body  and  oiled 

*  He  still  more  recently  (July,  1892)  notes  a  failure  to  prevent  urethral  fever  by  means 
of  diuretin. 
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with  an  antiseptic  ointment  or  witli  1  to  40  carbolized  oil,  and  should  be 
carefully  introduced  through  the  stricture. 

The  fixed  curve  of  the  urethra — i.  e.,  the  curve  assumed  by  the  ma- 
jority of  adult  male  urethrse — in  a  condition  of  rest  is  measured  from  just 
in  front  of  the  triangular  ligament  to  the  neck  of  the  bladder.  It  is  that 
of  a  circle  three  and  a  quarter  inches  in  diameter,  and  is  represented  by 
an  arc  of  such  a  circle  subtended  by  a  chord  two  and  three-quarter  inches 
in  length.  Tliis  curve  may  be  lessened  somewhat  by  depressing  the  ure- 
thra by  means  of  a  finger  at  either  side  of  the  root  of  the  penis ;  it  is 
always  lengthened  in  cases  of  hypertrophy  of  the  prostate,  or  when  the 
bladder  is  greatly  distended.  It  may  be  temporarily  obliterated,  as  when 
a  perfectly  straight  instrument  is  introduced  into  the  bladder. 

Catheterism. — The  passage  of  a  properly  made  steel  sound  or  silver 
catheter,  the  curve  of  which  corresponds,  as  it  should,  with  that  given 
above,  is  one  of  the  minor  operations  of  surgery  most  frequently  re- 
quired, and  therefore  one  of  the  most  important.  For  its  performance 
the  patient  should,  whenever  possible,  be  placed  in  a  recumbent  position, 
the  head  and  shoulders  slightly  elevated,  the  knees  a  little  separated,  the 
muscles  relaxed. 

The  surgeon,  if  I'ight-handed,  stands  at  the  left  side  of  the  patient. 
The  sound  or  catheter,  thoroughly  sterilized,  well  warmed,  and  lubricated 
with  some  aseptic  oil  or  ointment,  is  taken  in  the  right  hand,  the  penis 
between  the  thumb  and  fingers  of  the  left  hand.  The  organ  is  gently 
put  on  the  stretch,  care  being  taken  to  keep  the  dorsum  facing  the 
abdominal  wall  and  to  avoid  any  twists  in  the  urethra  which  would 
constitute  obstacles  to  the  instrument,  the  point  of  which  is  then  en- 
gaged within  the  meatus.  At  this  time  the  shaft  of  the  sound  or  cath- 
eter should  be  parallel  to  the  line  of  the  groin.  This  direction  is  im- 
portant chiefly  in  cases  of  catheterism  of  persons  with  large,  protuberant 
bellies,  in  whom,  if  it  is  not  followed,  the  point  of  the  instrument  will  be 
made  to  catch  in  the  upper  wall  of  the  triangular  ligament,  owing  to  the 
elevation  of  the  handle  necessitated  by  the  protrusion  of  the  abdomen. 
The  handle  should  in  any  event  be  kept  low  until  the  tip  of  the  instru- 
ment is  about  to  enter  the  membranous  urethra.  The  penis  is  drawn  up 
with  the  left  hand  while  the  instrument  is  gradually  pushed  onward,  the 
handle  being  finally  swept  around  to  the  median  line,  the  shaft  being 
kept  parallel  to  the  anterior  j^lane  of  the  bod}^  and  nearly  touching  the 
integument.  The  instrument  is  now  pressed  downward  toward  the  feet^ 
while  tlie  left  hand  still  steadies  the  penis  and  makes  slight  upward  trac- 
tion. After  four  or  five  inches  of  the  shaft  have  disappeared  within  the 
urethra,  it  will  be  found  that  the  downward  motion  of  the  instrument 
is  arrested.  The  fingers  of  the  left  hand  can  then  be  shifted  to  the  peri- 
nseum,  where  the  curve  of  tlie  instrument  can  be  felt  behind  the  scrotum. 
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The  handle  may  tlien,  and  not  until  then,  he  lifted  from  its  close  relation 
with  the  anterior  abdominal  wall  and  swept  gently  over  in  the  Aiedian 
line,  describing  the  arc  of  a  circle,  while  the  left  hand  acts  as  a  fulcrum 
over  which  the  curve  of  the  instrument  glides.  After  the  shaft  has 
reached  and  passed  the  perpendicular,  the  handle  should  be  taken  in  the 
left  hand,  and  the  index  and  middle  lingers  of  the  right  hand  should  be 
placed  one  on  either  side  of  the  root  of  the  penis,  making  downward 
pressure,  while  the  left  hand,  depressing  the  handle,  carries  the  point  of 
the  instrument  through  the  membranous  and  prostatic  urethra  into  the 
bladder.  Its  entrance  into  that  organ  will  be  recognized  by  the  free 
motion  that  can  be  given  the  tip  of  the  instrument  when  the  handle  is 
rotated,  and  by  the  latter  remaining  exactly  in  the  median  line  and  point- 
ing away  from  the  pubes  when  the  hold  upon  it  is  relaxed. 

The  whole  manoeuvre  should  be  done  with  gentleness ;  no  force  what- 
ever is  necessary. 

If  there  is  spasm  of  the  circular  fibers  of  the  urethra  at  any  point, 
or,  as  is  often  the  case,  of  the  compressor  urethras  at  the  bulbo-mem- 
branous  junction,  a  little  delay  will  be  followed  by  relaxation.  At  this 
same  region,  where  the  large  and  movable  bulbous  urethra  contracts  as  it 
passes  through  the  ligament,  the  onward  pressure  of  a  bougie  or  catheter 
is  more  often  arrested  on  account  of  unskillfulness  on  the  part  of  the 
operator  than  at  any  one  other  point.  If  the  handle  be  lifted  too  soon 
from  its  proximity  to  the  abdominal  wall,  the  tip  of  the  instrument 
catches  in  the  subpubic  ligament  above  the  urethral  orifice  ;  if  the  handle 
is  not  raised  at  the  proper  time,  or  if  the  fingers  in  the  perinseum  do  not 
give  the  curve  of  the  instrument  the  gentle  upward  pressure  that  it  needs, 
the  tip  buries  itself  in  the  loose  and  movable  floor  of  the  urethra  below 
the  orifice.  In  either  case  the  curve  protrudes  unnaturally  in  the  peri- 
nseum.  The  gentle  withdrawal  of  the  instrument  for  an  inch  or  two  and 
its  reintroduction,  raising  or  lowering  its  tip  as  may  be  required,  will 
usually  suffice  to  overcome  this  obstacle. 

In  cases  of  enlarged  prostate  a  catheter  with  a  much  longer  shaft  and 
larger  curve  will  be  required,  or  a  Mercier  catheter  (Fig.  9)  will  be  found 
useful.  In  stricture  a  large 
variety  of  sizes  and  shapes 
may  be  employed.  If  the 
contraction  is  small  and  tor- 
tuous, the  most  useful  instruments  are  the  whalebone  filiform  bougies, 
which  may  be  used  straight ;  or,  better,  with  a  slight  angle  given  them 
near  the  tip  (Fig.  5),  as  the  orifice  of  a  stricture  is  usually  eccentric — i,  e., 
not  in  the  middle  or  center  of  the  obstruction.  It  is  very  rare  that  one 
of  these  will  not  pass.  The  tunneled  catheter  (Fig.  6)  and  the  ordinary 
steel  sound  are  indispensable  instruments  in  the  treatment  of  these  cases. 
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If  tlie  instrument  is  used  with  ordinary  care  and  gentleness  and  has 
been  properly  sterilized,  and  if  in  passing  it  through  the  deep  urethra  the 
lingers  of  the  left  hand  of  tlie  surgeon  are  used  as  a  fulcrum  in  the  peri- 
na?.um  and  the  long  end  of  the  lever  is  depressed  with  slowness,  while  the 
conical  point  representing  the  short  end  is  made  to  follow  accurately  the 
subpubic  curve  of  the  urethra,  the  production  of  prostatitis,  epididymitis, 
or  urethral  fever,  the  three  most  common  complications  of  rough  or 
clumsy  instrumentation,  will  follow  with  the  extremest  rarity.  In  the 
majority  of  cases  these  complications  are  due  to  the  use  of  force  in  the 
introduction  of  the  bougie  (when  it  practically  becomes  a  divulsor  and  is 
very  objectionable),  or  to  a  slovenly  disregard  of  antiseptic  details  in  the 
use  of  urethral  instruments,  which  is  not  uncommon. 

Sometimes  a  few  drops  of  blood  will  follow  the  withdrawal  of  the 
instrument.  Usually  the  next  act  of  urination  will  be  slightly  painful, 
and  often  the  gleety  discharge,  which  has  caused  the  patient  to  seek  treat- 
ment, will  increase  for  a  day  or  two.  The  use  of  an  instrument  in  this 
manner  is  always  followed  by  a  slight  and  transitory  hypereemia  of  the 
region  about  the  stricture,  during  which  period  in  many  cases,  particu- 
larly recent  ones,  appreciable  softening  and  absorption  of  stricture  tissue 
occur.  This  period  lasts  for  from  three  to  four  days,  and  only  when  it 
begins  to  subside  should  the  instrument  be  reintroduced.  Ordinarily,  an 
advance  of  one  or  two  numbers  of  the  French  scale  may  be  made  each 
time,  but  occasionally  the  same  instrument  must  be  introduced  at  several 
sittings  before  it  can  be  exchanged  for  a  larger  one.  This  should  be  de- 
termined by  the  degree  of  resistance  experienced  during  its  introduction, 
the  pain  which  it  excites  at  the  time  and  subsequently,  and  the  presence 
or  absence  of  bleeding.  Personal  experience  soon  becomes  the  best  and 
safest  guide  as  to  the  degree  to  which  dilatation  may  be  carried  at  any 
particular  sitting.  The,  feelings  of  the  patient  should  always  be  con- 
sulted. I  am  distinctly  of  the  opinion  that  the  statement  often  made 
(Keyes,  op.  cit.)  that  there  is  no  advantage  in  the  retention  of  the  instru- 
ment after  its  passage  through  the  stricture  is  a  mistaken  one.  It  is  not 
reasonable  to  suppose  that  the  full  effect  of  dilatation  is  obtained  by  the 
presence  of  a  sound  for  a  few  seconds.  It  is  well  known  that  in  con- 
tinuous dilatation  the  continued  presence  of  even  a  filiform  bougie  greatly 
softens  and  enlarges  the  stricture,  and  to  a  certain  extent  the  same  effect 
may  be  obtained  by  leaving  a  steel  sound  in  situ  for  five  or  ten  minutes. 
The  point  may  be  withdrawn  a  little  during  the  time,  so  as  to  avoid  irrita- 
tion of  the  prostato-vesical  region.  When  the  full  size  has  been  reached 
(following  the  table  given  on  page  283  as  an  approximate  guide)  the  symp- 
toms will  usually  disappear,  and  after  this  it  is  only  necessary  to  carry  on 
the  dilatation  at  longer  and  longer  intervals  to  maintain  the  cure.  Most 
surgeons  whose  patients  are  of  average  intelligence  have  no  difiiculty  in 
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teaching  them  to  use  such  an  instrument  for  themselves,  and  the  majority 
of  my  patients  do  so  without  the  least  discomfort  or  inconvenience.  A 
certain  proportion  of  cases  under  this  plan  of  treatment  will  get  entirely 
well,  so  that  years  afterward  no  trace  of  stricture  can  be  discovered.  Oth- 
ers, if  the  intervals  between  the  introduction  of  the  sound  are  too  long, 
will  have  slight  recontraction,  evidenced  possibly  by  a  recurrent  gleet,  but 
the  rule  is  that  with  ordinary  care  a  practical  cure  is  attained  by  this 
method  in  the  great  majority  of  cases.  The  process  which  is  set  up  by 
this  treatment  is  that  long  ago  described  by  Yoillemier  as  "  inflammatory 
atrophic  dilatation."  Desnos  and  Kirmisson  {pp.  cit.)  do  not  think  that 
in  the  present  state  of  our  knowledge  it  can  be  definitely  stated  whether 
or  not  the  inflammatory  reaction  softens  the  fibrillar  cells  and  brings 
about  their  absorption,  thus  robbing  the  stricture  tissue  of  its  contractile 
power,  but  consider  it  certain  that  some  physio-pathological  process  occurs, 
which  gives  a  certain  degree  of  permanency  to  the  results  of  slow  dilata- 
tion, either  continuous  or  gradual,  which  is  not  seen  to  follow  the  various 
methods  of  rapid  dilatation.* 

The  practical  advantages  of  the  method  are  obvious,  and  have  for 
many  years  held  for  it  the  first  place  in  the  estimation  of  those  surgeons 
whose  aim  is  to  effect  a  cure  or  at  least  cause  the  disappearance  of  all 
symptoms,  while  at  the  same  time  they  minimize  the  danger  and  incon- 
venience to  the  patient,  who  even  in  those  cases  in  which  an  entire  cure 
is  not  brought  about  remains  master  of  the  situation. 

The  introduction  of  a  bougie  into  any  stricture  which  it  fills  without 
causing  laceration  is  accompanied  by  certain  phenomena.  There  is  felt 
at  the  end  of  a  few  minutes  a  difficulty  in  withdrawing  the  instrument. 
Soon  the  spasm  disappears,  and  movement  of  the  bougie  becomes  easy 
again.  Afterward  a  muco-purulent  discharge  is  established  in  the  canal, 
and  usually  the  stricture  permits  the  passage  of  a  larger  bougie.  The  en- 
largement obtained  is  evidently  not  the  effect  of  the  pressure  exercised 
by  the  bougie,  since  this  may  have  been  in  no  wise  tightly  grasped ;  it  is 
the  result  of  the  infiammation  excited  in  the  stricture  by  the  presence  of 
a  foreign  body.     By  the  action  of  bougies  of  gradually  increasing  size 

*  Taylor  thinks  that  the  great  majority  of  soft  strictures  can  be  cured  by  a  slow  inter- 
mittent course  of  gradual  dilatation.  This  treatment,  however,  takes  much  time,  and 
many  patients  will  not  faithfully  follow  it.  When,  however,  it  can  be  carried  out,  a  per- 
manent cure  will  result  in  many  cases.  Even  in  cases  of  penile  stricture  there  are  many 
that  can  be  cured  with  a  straight  so^^nd  aided  by  pressure  and  manipulation  of  the  stric- 
ture over  it.  Keyes  agreed  as  to  the  value  of  dilatation,  and  considers  the  operation  of 
cutting  as  one  of  necessity  to  be  used  only  in  cases  of  exigency.  He  is  sure  that  moderate 
strictures  are  cured  by  dilatation.  Bryson  heartily  indorses  the.  method  of  dilatation  in 
treating  strictures,  characterizing  it  as  the  ideal  way,  and  the  one  procedure  that  could 
not  be  eliminated  from  any  method  we  may  adopt  for  the  treatment  of  these  lesions,  which 
it  sometimes  cures  (Jour.  Cut.  and  Gen.-urin.  Dis.,  July  and  August,  1889). 
19 
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the  work  of  resorption  continues,  the  contractile  elements  atrophy,  and 
the  urethra  sometimes  resumes  its  normal  caliber  (Duplaj,  International 
Encyclopaedia  of  Surgery,  vol.  ^-i,  pages  465,  466). 

These  remarks  apply  to  any  strictm-e  in  which  the  conditions  of 
marked  resiliency,  or  of  peculiar  susceptibility  to  instrumentation  giving 
rise  to  rigors  and  urethral  fever,  do  not  exist,  and  in  which  the  stricture 
is  not  complicated  by  the  existence  of  abscess,  fistula,  urinary  extravasa- 
tion, etc.  As  to  the  treatment  of  such  a  stricture,  if  it  be  of  large  caliber 
and  if  it  occupv  the  region  at  or  behind  the  bulbo-membranous  junction, 
there  is  scarcely  any  difference  of  opinion,  the  above  views  being  those 
of  the  vast  majority  of  surgeons.  If.  however,  it  is  in  the  pendulous 
urethra,  gradual  dilatation  is  rejected  by  a  nmiiber  of  very  competent 
men  of  large  experience  in  favor  of  internal  urethrotomy.  The  details 
of  that  operation  will  be  described  later  (see  page  304),  but  it  will  be 
necessary  briefly  to  discuss  here  its  alleged  merits,  which  in  my  opinion 
are  somewhat  extravagantly  vaunted  by  its  advocates,  while  its  undoubted 
dangers  are  sometimes  ignored.  I  do  not  refer  so  much  to  the  danger  to 
life,  though,  as  has  been  conclusively  shown,  that  does  exist  in  a  definite 
percentage  of  cases,  but  rather  to  the  curvation  of  the  penis,  the  defective 
expulsive  power  causing  dribbling  after  ui'ination,  etc.,  which  not  infre- 
quently follow  extensive  urethrotomy. 

It  must  be  remembered  that  no  special  advantage  is  claimed  for  this 
operation  unless  it  is  extensive,  the  figures  of  Otis  being  usually  adopted 
by  the  few  practitioners  who  habitually  employ  urethrotomy  in  stricture 
of  large  caliber  in  which  no  contra-indication  exists  to  the  method  of  di- 
latation above  described.  As  to  the  mortality,  Watson's  figures  (collected 
by  an  advocate  of  the  operation)  (Boston  Med.  and  Sm'g.  Jour.,  December 
29,  1887),  show  fifty-one  deaths  in  twenty-five  hundred  and  forty  cases, 
or  two  per  cent ;  but  they  include  the  statistics  of  all  the  extremists, 
whose  operations  were  often  on  physiological  narrowings,  and  therefore 
in  patients  ^vitll  sound  urinary  tracts.  There  is  not  a  more  able  or  skill- 
ful genito-urinary  surgeon  in  Europe  than  Guyon,  and  his  experience  is 
enormous ;  but  we  find  that  he  had  twenty  deaths  in  four  hundred  and 
fifty-nine  operations,  or  about  4-1  per  cent.  Stein  places  the  mortality  in 
internal  urethrotomy  of  the  penile  urethra  at  from  two  to  five  per  cent 
(Trans,  of  the  Am.  Assoc,  of  Genito-urinary  Surgeons,  1889).  Thompson 
had  six  deaths  in  four  hundred  and  thirty  operations. 

A  review  of  a  large  numl:)er  of  reported  cases,  and  familiarity  with  a 
considerable  number  even  less  favorable  and  not  reported,  lead  me  to 
believe  that  these  figures  rather  underestimate  the  mortality,  and  that  the 
practitioner  who  decides  to  cut  a  stricture  anterior  to  the  bulbo-mem- 
branous junction  must  do  so  with  the  full  knowledge  that  there  are  at 
the  very  least  two  chances  in  the  hundred  of  losing  his  patient.     There 


CATHETERISM.  299 

should  certainly  be  definite  and  well-grounded  reasons  for  accepting  this 
risk,  and  the  operation  which  involves  it  should  show  results  unmistakably 
superior  to  those  of  gradual  dilatation — a  procedure  with  practically  no 
mortality  at  all. 

It  may  be  admitted  that  as  regards  stricture  of  the  penile  urethra 
scrupulous  attention  to  antiseptic  precautions  may  possibly  lessen  some- 
what the  rate  of  mortality  given  above  ;  and  the  evidence,  though  not  con- 
clusive, is  also  in  favor  of  the  assertion  that  the  probability  of  effecting  a 
permanent  cure  by  internal  urethrotomy  is  much  greater  here  than  else- 
where ;  but  such  a  cure  can  only  be  expected  in  a  limited  proportion  of 
cases.  It  is  not  in  accord  with  other  pathological  observations  to  suppose 
that  the  mere  division  of  a  dense  and  old  contractile  band  of  fibrous  tissue 
will  result  in  its  absorption,  and  my  belief  is  that  the  majority  of  the  true 
strictures  of  the  spongy  urethra  which  are  cured  by  internal  urethrotomy 
are  those  in  which  the  division  of  the  stricture  is  supplemented  by  the 
use  for  some  time  of  full-sized  bougies.  The  relief  of  tension  afforded  by 
the  section  of  the  stricture  gives  full  play  to  the  so-called  "  inflammatory 
atrophic  dilatation,"  and  in  a  certain  proportion  of  cases  either  retrograde 
metamorphosis  and  absorption  take  place,  or  at  least  a  thinning  and 
weakening  of  the  fibrous  band,  which  results  in  its  practical  disappear- 
ance as  a  cause  of  obstruction.  I  am  compelled  to  believe,  however,  on 
both  clinical  and  pathological  grounds,  that  the  great  majority  of  so- 
called  strictures  of  the  pendulous  urethra  which  are  cut  by  the  extrem- 
ists in  urethrotomy  are  points  of  physiological  narrowing,  and  that  the 
so-called  "  cures  "  are  merely  illustrations  of  the  fact  that  by  a  linear  in- 
cision into  its  long  axis  we  can  put  in  the  normal  urethra  a  longitudinal 
splice  of  fairly  healthy  tissue  which  has  but  little  tendency  to  contract 
afterward,  and  can  thus  more  or  less  permanently  enlarge  the  urethral 
caliber.  This  fact  also  explains  the  freedom  from  fatal  results  claimed 
by  some  surgeons  who  find  strictures  and  do  urethrotomies  in  the  great 
majority  of  their  cases  of  chronic  urethral  discharge.  As  there  has  been 
no  real  interference  with  the  genito-urinary  functions,  there  has  been  no 
development  of  renal  or  vesical  disease,  and  the  urethra  can  be  operated 
upon  and  the  "  splice  "  introduced  with  comparative  impunity.* 

*  "  Slight  encroachments  upon  the  urethral  caliber  when  submitted  to  internal  ure- 
throtomy are  not,  as  a  rule,  attended  with  the  same  inconveniences  that  follow  the  opera- 
tion upon  narrow  strictures,  but  strictures  of  large  caliber  rarely  require  cutting  unless 
indeed  a  superficial  contracting  band  occasion  sufficient  reflex  disturbances  to  require 
prompt  relief.  As  to  the  ultimate  results,  thorough  dilatation  compares  most  favorably 
with  urethrotomy  "  (Stein,  op.  cit.). 

Agnew  says  (Principles  of  Surgery,  p.  492) :  "  However  valuable  may  be  incision,  it 
must  not  be  deemed  a  radical  cure  for  stricture,  notwithstanding  what  is  said  to  the  con- 
trary by  sanguine  urethrotomists.  The  '  splice,'  of  which  so  much  is  said,  and  which 
occupies  the  gap  between  the  sides  of  the  divided  parts,  is  granulation  tissue ;  and  the  re- 
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It  is  difficult  to  see,  however,  why  such  a  spHce  should  prevent  the 
steady  contraction  of  a  mass  of  old  cicatricial  tissue,  such  as  occupies  the 
wall  of  the  canal  and  the  periurethral  space  in  strictures  of  some 
standing. 

Mr.  Harrison  has  called  attention  {pjp.  cit.)  to  the  damage  that  the 
urine  is  capable  of  exerting  while  the  process  of  repair  in  a  wound  is 
going  on.     He  adds  : 

"And  what  applies  to  the  healing  of  wounds  inflicted  accidentally 
upon  the  urethra  internally,  applies  equally  to  others  similarly  inflicted 
on  the  canal  for  surgical  purposes.  I  have  elsewhere  stated  that  for  many 
years  past  I  have  taken  pains  in  collecting  and  noting  cases  of  urethral 
stricture  with  the  view  of  estimating  the  permanency  or  otherwise  of  the 
treatment  to  which  the  patient  may  have  been  previously  submitted  by 
various  surgeons.  The  testimony  that  I  have  thus  gathered  from  the  ex- 
amination of  many  hundred  cases  is  certainly  not  favorable  either  to  the 
permanency  or  the  character  of  the  relief  that  internal  urethrotomy 
usually  affords.  Among  the  worst  cases  of  stricture  that  I  have  thus 
met  with  have  been  those  which  have  been  treated  by  an  internal  sec- 
tion." 

The  proportion  of  cases  in  which  true  strictures  of  large  caliber  in  the 
pendulous  urethra  require  internal  urethrotomy  varies  with  the  character 
of  the  patients  among  whom  the  surgeon  practices.  In  hospital  and  dis- 
pensary service  and  among  the  poorer  classes  generally,  strictures  will 
quite  frequently  be  found  to  have  been  neglected,  and  will  almost  always 
be  of  long  standing  before  the  patient  presents  himself  for  treatment, 
even  if  they  are  not  of  small  caliber.  They  will  therefore  require  ure- 
throtomy in  a  much  larger  percentage  of  cases  than  will  be  found  among 
private  patients  of  good  social  position.  Among  the  latter  perhaps  not 
more  than  one  in  eight  or  ten  in  my  own  practice  need  such  operative 
measures,  gradual  dilatation,  as  above  described,  amply  sufficing  in  the 
remainder  to  cause  the  disappearance  of  all  symptoms,  and  often  of  the 
stricture  itself  when  it  is  of  recent  formation.*  Indeed,  even  in  older 
cases,  as  Keyes  and  others  have  observed,  a  notable  amount  of  absorption 
of  the  indurated  band  constituting  the  stricture  can  often  be  seen,  and  its 
diminution  from  day  to  day  can  be  verified  by  the  touch  when  the  ure- 
thra is  stretched  over  a  full-sized  sound. 

We  may  now  consider  the  application  of  gradual  dilatation  to  the 


suiting  cicatrix  will  always  retain  that  invincible  power  of  contraction.  The  tendency  to 
coarctation  in  the  canal,  it  is  true,  is  lessened,  but  it  is  not  destroyed ;  and  hence  the 
patient  must  be  instructed  to  pass  a  metal  sound  once  or  twice  every  month  if  he  expects 
to  keep  out  of  the  hands  of  the  surgeon  at  some  future  time." 

*  Watson  {op.  cit.)  finds  that  the  proportion  in  his  practice  would  be  one  case  of  ure- 
throtomy to  ten  treated  by  gradual  dilatation. 
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stricture  of  small  caliber  (less  than  15  French),  situated  at  or  deeper  than 
the  bulbo-membranous  junction. 

The  diagnosis  of  these  strictures,  which  are  surgically  most  important, 
can  be  made  either  by  means  of  a  bulbous  bougie,  if  it  is  possible  to  pass 
one  through  the  contraction,  or  by  introducing  a  sterilized  sound,  well 
warmed  and  oiled,  down  to  its  anterior  face.  They  will  usually  be  ac- 
companied by  gleet  and  marked  vesical  symptoms,  increasing  in  severity 
with  the  tightness  of  the  stricture.  The  choice  of  treatment  lies  between 
dilatation  and  some  form  of  urethrotomy.  Divulsion  is  so  clumsy,  so  un- 
certain, and  so  dangerous  as  to  have  to-day  almost  no  advocates,  and  to 
enter  into  an  argument  against  it  is  therefore,  in  my  opinion,  a  waste  of 
time.  I  have  never  believed  in  it  even  when,  many  years  ago,  it  was  the 
favorite  method  among  my  seniors  at  the  Philadelphia  Hospital,  and  I 
have  still  less  confidence  in  it  now. 

In  beginning  the  treatment  of  such  a  stricture  as  we  are  considering, 
I  prefer  to  attempt  first,  with  great  gentleness,  to  pass  through  it  a  steel 
sound,  provided  its  in- 
troduction requires  no 
force  whatever.  Below 
lio.  8  or  10  of  the 
French  scale  I  rarely 
go  in  the  use  of  metal 
instruments,  believing 
that  in  the  most  skillful 
and  experienced  hands 
there  is  a  distinct  and 
unavoidable  danger  of 
laceration  of  the  in- 
flamed and  degener- 
ated mucous  membrane 
around  the  strictured 
region.  It  is  under 
these  circumstances — 
i.  e.,  in  the  presence  of 
deep  stricture  of  small 
caliber — that  "false  pas- 
sages" are  usually  made, 
and  almost  always  with 

small  metallic  instruments,  either  sounds  or  catheters.  The  mucous  mem- 
brane in  front  of  a  tight  stricture  is  often  inflamed  and  softened,  and  if 
fistulse  have  formed  behind  the  stricture  diverting  the  course  of  the  urine, 
the  a,nterior  portion  of  the  strictured  region  itself,  no  longer  subjected 
to  constant  irritation,  undergoes  atrophy,  and  a  thin-walled  dilatation  is 


(Dittel.) 
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frequently  found  there,  which  offers  but  little  resistance  to  the  point  of 
an  instrument.  If,  then,  the  handle  of  the  instrument  is  depressed  too 
soon,  the  tip  may  perforate  the  upper  wall ;  if  too  late,  the  lower  wall — 
the  former  accident  occurring  more  frequently  just  anterior  to  the  sub- 
pubic ligament,  the  latter  in  the  region  of  the  bulb  (Fig.  10), 

The  sensation  conveyed  to  the  hand  of  the  surgeon  who  has  been  un- 
fortunate enough  to  make  a  false  passage  differs  markedly  from  that 
attending:  a  successful  catheterism. 

The  point  of  the  instrument  is  not  in  the  median  line  and  is  held 
with  unusual  firmness  ;  there  is  usually  free  bleeding  almost  immediately ; 
the  finger  in  the  rectum  will  usually  detect  easily  the  deflection  of  the  in- 
strument, and  often  the  absence  of  the  normal  thickness  of  urethral  and 
prostatic  tissues  beneath  its  curve. 

The  immediate  treatment,  if  there  is  no  retention  of  urine,  should 
consist  in  rest,  urethral  and  urinary  antisepsis,  and  avoidance  of  instru- 
mentation for  some  weeks. 

If  I  succeed  in  passing  a  sound  of  whatever  size  through  the  stricture, 
I  allow  it  to  remain  for  from  five  to  ten  minutes,  and  then  withdraw  it. 
If  it  is  the  first  experience  with  the  patient,  it  is  best  to  avoid  further 
instrumentation  for  from  twenty-four  to  seventy-two  hours,  in  the  mean- 
time administering  five-grain  doses  of  salol  or  boric  acid  four  times  daily, 
with  a  full  dose  of  quinine  night  and  morning.  At  the  next  sitting  it  is 
often  well  to  recommence  with  the  same  instrument,  after  which  one,  two, 
or  three  larger  sizes  may  be  used  in  succession,  if  their  introduction  is 
easy  and  is  not  accompanied  by  pain  or  followed  by  bleeding.  Pain  and 
haemorrhage  are  unmistakable  indications  for  lengthening  the  intervals 
and  for  proceeding  with  greater  slowness  in  the  use  of  larger  instruments. 
Savory  calls  attention  to  the  fact  that  many  cases  of  stricture  of  the 
urethra  are  overtreated,  and  that  some  cases  of  supposed  stricture  require 
no  treatment  at  all.*  I  have  seen  many  such  cases  of  overinstrumenta- 
tion,  always  attended  by  aggravation  of  the  symptoms. 

Once  fairly  established,  however,  the  treatment  by  dilatation  is  carried 
on  as  described  above,  the  full  normal  caliber  being  usually  reached  in 
two  or  three  weeks.  If  the  stricture  is  not  resilient  or  irritable,  or  trau- 
matic in  its  origin,  it  Avill  be  found  that  all  symptoms  have  disappeared, 
unless  perhaps  the  gleet  persists  for  a  time  ;  but  this,  too,  will  finally  sub- 
side. If  the  stricture  were  a  recent  one,  it  also  may  undergo  absorjjtion, 
but  in  any  event  the  occasional  introduction  by  the  patient  of  a  steel  sound 
will  always  keep  the  case  under  control. 

*  He  illustrates  his  view  by  the  apt  story  of  the  physician  who,  having  in  consultation 
discerned  a  pericarditis,  consoled  his  colleague  who  had  overlooked  it  with  the  remark, 
"  My  dear  fellow,  if  you  had  found  it  out  you  would  have  treated  it "  (The  Lancet,  March 
3,  1883,  p.  357).  , 
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In  the  case  of  resilient,  irritable,  or  traumatic  stricture  in  this  region, 
or  of  stricture  which  for  any  reason,  as  the  occurrence  of  rigors,  is  non- 
dilatable,  external  perineal  urethotomy  is  the  operation  of  choice. 

In  certain  cases  no  steel  sound  and  no  ordinary  soft  instrument  can  be 
made  to  pass  the  stricture,  but  a  persevering  trial  with  iiliform  bougies 
made  of  whalebone  will  result  in  the  passage  of  one  into  the  bladder. 
This  trial  should  be  made  persistently  and  patiently,  and  in  the  absence 
of  retention  of  urine  may  be  repeated  on  successive  occasions.  At  the 
first  sitting,  a  filiform  having  been  passed  down  to  the  stricture  but  re- 
fusing to  enter  it,  it  should  be  withdrawn  and  an  angle  of  45°  put  into  it 
by  bending  it  across  the  thumb-nail  from  one  quarter  to  one  third  of  an  inch 
from  the  end  (see  Fig.  5).  As  the  orifice  of  a  tight  stricture  is  frequently 
not  in  the  middle  of  the  obstructed  urethra,  but  is  to  be  found  at  some 
point  around  its  circumference,  this  little  manoeuvre  will  often  enable 
the  surgeon  to  enter  it  when  with  a  perfectly  straight  filiform  he  can  not 
do  so.  If  this  does  not  succeed,  several  filiforms  should  be  passed  by  the 
side  of  the  first  one  so  as  to  impinge  upon  the  irregular  anterior  face  of 
the  stricture  at  a  number  of  points.  By  attempting  to  pass  first  one  and 
then  another  of  these,  the  instrument  bearing  the  right  relation  to  the 
orifice  will  usually  be  found  and  passed  into  the  bladder.  If  this  fails,  or 
if  one  filiform  can  merely  be  engaged  in  the  stricture,  but  can  not  be 
made  to  pass  through  it,  it  is  often  best,  in  the  absence  of  retention,  to 
tie  it  in  place  and  allow  it  to  remain  M^  situ  for  twenty-four  hours.  In 
the  great  majority  of  cases  at  the  end  of  that  time  it  can  be  passed  with 
comparative  ease  into  the  bladder.  There  is  no  objection  to  still  longer 
delay,  or,  as  I  have  said,  to  repeated  trials  if  no  urgent  symptoms  be  pres- 
ent. This  is  certainly  better  than  the  repeated  attempts  at  catheterism 
with  small  metallic  instruments  which  so  often,  even  in  not  unskillful 
hands,  result  in  false  passages. 

After  the  first  instrument  is  introduced  in  such  a  case  four  courses 
are  open  to  the  surgeon :  1.  He  may  allow  it  to  remain  in  place,  with  the 
certainty  that  in  one  or  two  days  others  may  be  slipped  alongside  of  it 
and  may  be  used  as  guides  for^the  introduction,  first,  of  a  tunneled 
catheter,  and  later  of  the  ordinary  soft  or  steel  bougies.  2.  He  may  at- 
tempt to  conduct  a  tunneled  catheter  over  it  into  the  bladder  at  once,  to 
be  followed  by  gradual  dilatation.  3.  He  may  conduct  over  it  a  tun- 
neled and  grooved  staff,  and  then  proceed  to  the  performance  of  external 
perineal  urethrotomy.  4.  He  may  use  it  as  a  guide  for  a  Maisonneuve 
urethrotome,  and  may  immediately  perform  internal  urethrotomy. 

I  have  mentioned  these  procedures  in  the  order  of  preference  and  of 
safety.  If  the  stricture  which  is  being  dealt  with  is  not  of  traumatic 
origin,  and  is  not  known  to  be  specially  resilient  or  irritable,  the  first 
method  will  lead  up  to  the  adoption  of  gradual  dilatation  with  the  great- 
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est  degree  of  comfort  and  absence  of  anxiety  to  both  patient  and  surgeon. 
Even  if  there  had  been  moderate  retention  it  is  absolutely  certain  that  the 
urine  will  pass  with  increasing  freedom  by  the  side  of  the  filiform,  and 
that  the  danger  of  the  case  so  far  as  retention  is  concerned  is  at  an  end. 

Gueterbock  (Deutsch.  Zeitschr.  f.  Chirurgie,  1891,  page  237)  recom- 
mends this  method  of  continuous  dilatation  not  only  in  the  cases  we  are 
now  considering,  but  also  in  those  of  deep  stricture  with  great  irritability 
and  sensitiveness  to  the  introduction  of  an  instrument,  which  is  accom- 
panied or  followed  by  hsemorrhage.  He  thinks  it  likewise  indicated 
whenever  it  is  advisable  rapidly  to  restore  the  caliber  of  the  urethra,  but 
contra-indications  to  urethrotomy  exist. 

If  retention  has  been  complete  for  a  long  time  and  is  threatening,  and 
the  need  for  immediate  relief  is  marked,  it  is  well  to  adopt  the  second 
method  and  endeavor  to  catheterize  at  once.  Failing  in  this,  the  third 
procedure  should  be  employed  in  cases  of  urgency,  and  in  all  cases  with 
a  history  of  frequent  rigors  after  instrumentation. 

Internal  urethrotomy  should,  in  my  judgment,  be  employed  only  in 
those  cases  in  which  the  patient  refuses  to  have  the  external  operation 
performed.  It  is  attended  in  the  best  hands  with  a  distinctly  larger  mor- 
tality than  any  of  the  other  methods  mentioned,  and  there  is  to  my  mind 
no  reliable  evidence  that  it  is  followed  by  any  larger  percentage  of  real 
and  permanent  cures. 

This  completes  the  consideration  of  those  strictures  to  which  some 
form  of  gradual  dilatation  is  applicable.  It  leg-ves,  however,  a  consider- 
able number  which  may  best  be  treated  by  other  methods. 

2.  Internal  Urethrotomy. — The  chief  variations  in  the  methods 
employed  in  the  internal  division  of  stricture  have  reference  to  the  direc- 
tion and  the  location  of  the  incision.  This  may  be  made  (a)  from  before 
backward,  or  (J)  from  behind  forward  ;  and  it  may  be  made  (c)  upon  the 
roof  or  {d)  upon  the  floor  of  the  urethra. 

For  oj)erations  upon  the  meatus  and  within  the  "  navicular  "  portion 
of  the  urethra  an  ordinary  blunt  tenotome  with  convex  cutting  edge 

(Fig.  11)  is  aP  that  is  required.  For  operations 
at  a  greater  depth  a  number  of  instruments 
have  been  devised,  for  each  of  which  some  spe- 

FlG.  11.  .... 

cial  merit  is  claimed. 
Internal  TJrethrotomy  from  before  Backward. — Of  those  intended  to  cut 
from  before  backward,  Maisonneuve's  urethrotome  (Fig.  12),  or  the  modi- 
fication of  it  introduced  by  Teevan  (Fig.  13),  are  the  best.  They  are 
used  with  flexible  screw-tipped  filifoi-m  bougies,  which  are  first  passed 
through  the  stricture  into  the  bladder  and  then  attached  to  the  end  of 
the  urethrotome,  after  which  they  are  pushed  in  advance  of  it  until  the 
stricture  is  reached  and  entered  by  the  tip  of  the  instrument.     The  knife 
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is  then  protruded  and  made  to  divide  the  stricture,  cutting  on  the  roof  of 
the  urethra. 

Teevan's  urethrotome  and  its  method  of  use  are  described  as  follows 
(British  Med.  Jouru.,  September  20,  1884) : 

The  instrument  consists  of  a  grooved  staff,  which  is  introduced  into 
the  bladder.  A  triangular  blade,  with  a  stylet  attached,  is  made  to  slide 
along  the  groove,  and  the  blade  is  contained  in  a  double  sheath,  from 
which  it  is  protruded  when  the  stricture  is  reached.  In  Maisonneuve's 
original  instrument  the  blade  was  furnished  with  a  knob,  and  the  groove 
extended  to  the  end  of  the  staff.  The  groove  in  this  instrument  termi- 
nates two  inches  from  the  end  ;  it  is  likewise  iitted  with  a  wire  stylet,  on 


the  withdrawal  of  which  urine  will  flow  if  the  instrument  be  really  in 
the  bladder.  The  knob  on  the  blade  is  replaced  by  the  double  sheath, 
which  incases  the  knife.  The  instrument  terminates  in  a  small  screw,  by 
means  of  which  it  can  be  attached  to  a  conducting  bougie  which  guides 
it  into  the  bladder.  Before  making  the  incision  it  is  of  great  importance 
to  be  quite  certain  that  the  instrument  is  really  in  the  bladder  ;  for,  in  the 
absence  of  such  a  proof,  a  false  passage  might  be  divided  instead  of  the 
stricture.  After  this  instrument  has  been  passed,  the  stylet  is  withdrawn, 
and  urine  will  then  escape  if  the  bladder  have  been  reached. 

The  operation  is  performed  in  the  following  manner  :  A  fine  flexible 
guiding  bougie,  equal  in  size  to  Iso.  4  or  5  French,  is  passed  into  the 
bladder.  The  staff  or  sheath  of  the  urethrotome  is  then  screwed  on  to 
the  guide,  passed  through  the  stricture  into  the  bladder,  and  held  in 
position  by  an  assistant.  The  operator  with  his  left  hand  seizes  the 
penis  just  behind  the  glans  and  draws  it  forward ;  with  his  right  hand 
he  pushes  the  stem  of  the  sheathed  knife  do^vn  the  urethra  until  the 
obstruction  is  reached ;  the  knife  is  then    protruded,  and    all  resisting 


306  STRICTURE   OF   THE   URETHRA. 

tissue  in  front  of  it  is  divided.  The  incision  is  thus  made  in  the  roof  of 
the  urethra.  The  knife  is  then  withdrawn  into  its  sheath,  which  is 
pushed  along  the  urethra  in  order  to  ascertain  that  the  division  has 
been  complete.  If  it  be  so,  the  instrument  is  immediately  withdrawn. 
A  full-sized  silver  catheter  is  then  passed,  the  bladder  is  emptied,  and 
the  catheter  is  also  withdrawn. 

It  occasionally  happens  that  some  difficulty  is  experienced  in  the 
introduction  of  the  catheter  after  the  operation.  In  some  cases  this  is 
due  to  the  staff  having  been  held  too  far  out  by  the  assistant,  so  that 
the  stricture  is  not  completely  divided ;  but  this  difficulty  will  not  be 
experienced  if  the  sheath  be  found  to  pass  freely  through  the  stricture 
after  division.  If  it  meet  with  an  obstruction,  the  incision  may  have 
to  be  repeated,  but  this  is  undesirable. 

"With  regard  to  the  after-treatment,  the  ordinary  routine  is  as  follows : 
Immediately  after  the  operation  the  patient  of  course  remains  in  bed ; 
hot  bottles  are  applied  to  the  feet,  and  three  grains  of  quinine  are  given 
with  half  an  ounce  of  brandy.  A  little  beef  tea  is  also  given  from  time 
to  time.  If  no  rigors  occur,  the  patient  has  a  hot  bath  at  night,  and 
forty-eight  hours  afterward  a  French  bougie  corresponding  in  size  to 
the  catheter  used  after  the  operation  is  passed  along  the  urethra.  The 
patient  is  then  allowed  to  get  up.  The  bougie  is  passed  every  three  or 
four  days,  and  at  the  end  of  ten  or  fourteen  days  the  patient  is  taught 
how  to  use  the  instrument  himself.  He  is  kept  under  careful  observa- 
tion for  as  long  a  period  as  possible. 

This  represents  the  best  of  the  methods  by  which  the  urethra  is 
divided  from  before  backward. 

Ij.  Internal  Urethrotomy  from  behind  Forward. — Sir  Henry  Thompson 
(The  Lancet,  June  14,  1884,  page  1061)  describes  as  follows  his  method 
of  performing  internal  urethrotomy,  using  his  own  modification  of  Civi- 
ale's  urethrotome ;  the  bulbous  end  has  a  mean  diameter  of  ISTo.  5,  the 
stem  is  about  two  and  a  half  or  three  inches ;  the  patient  being  under 
the  influence  of  an  anaesthetic,  a  small  catheter  which  has  been  tied  in 
is  withdrawn,  and  the  urethrotome  is  first  introduced  as  far  as  to  the 
deep-seated  stricture,  through  which  the  terminal  bulb  is  then  insinuated. 
It  must  now  be  passed  fully  half  or  three  quarters  of  an  inch  in — that  is, 
beyond  the  stricture — and  the  blade,  being  exposed  in  the  direction  toward 
the  floor,  is  pressed  firmly  thereon,  and  drawn  forward  until  all  resist- 
ance, sometimes  considerable,  is  completely  overcome.  A  touch  on  the 
button  near  the  handle  completely  sheathes  the  blade,  and  the  outward 
movement  proceeds  until  the  site  of  the  second  stricture  is  reached,  when 
another  incision  is  made  in  the  same  manner  as  before.  The  urethro- 
tome is  then  withdrawn,  and  the  meatus  freely  divided  by  a  scalpel  or  a 
short  urethrotome.     A  blunt  metal  bougie  or  dilator.  No.  15  or  No.  16 
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English  size,  is  next  used  and  if  possible  passed  into'  the  bladder.  It 
generally  passes  at  once  without  obstruction ;  if,  however,  its  progress  is 
arrested  at  any  point,  the  situation  of  this  is  carefully  noted,  when  the 
dilator  is  withdrawn,  the  original  urethrotome  reintroduced,  and  the 
opposing  tissue  divided.  But  this  is  seldom  necessary.  The  stricture 
should  permit  the  free  and  easy  passage  after  the  operation  of  a  metallic 
sound,  about  iSTo.  27  French  in  size ;  and  in  some  cases  ISTo.  28  or  even 
No.  30  may  remain  for  forty-eight  hours,  with  an  extra  twenty-four 
hours  or  forty-eight  hours  if  the  incisions  have  been  deeper  than  usual, 
or  if  haemorrhage  is  free  or  continuous,  the  latter  being  a  very  excep- 
tional occurrence. 

A  further  modification  of  Civiale's  urethrotome  is  one  known  by 
the  name  of  the  late  Prof.  Gross,  of  Philadelphia,  which  I  have  used 
occasionally  and  with  satisfaction  for  many  years  (Fig.  14).  The  acorn- 
shaped  head  permits  of  the  accurate  location  of  the   stricture,  and  its 


Fig.  14. 

thorough  division  may  be  ascertained  at  the  same  time  without  with- 
drawal of  the  instrument.  It  is,  of  course,  like  all  the  other  urethrotomes 
that  cut  from  before  backward,  only  applicable  to  strictures  that  permit 
of  a  certain  amount  of  dilatation,  the  large  majority  of  which,  if  my 
views  are  correct,  should  be  treated  by  further  dilatation  and  without 
urethrotomy. 

The  only  other  urethrotome  which  requires  mention  is  also  intended 
to  cut  from  behind  forward  and  at  the  same  time  so  to  dilate  the  stric- 
tured  portion  of  the  urethra  as  to  insure  the  complete  separation  of  every 
portion  of  the  constricting  bands.  The  method  of  its  employment  is 
described  by  its  inventor,  Dr.  Otis,  as  follows  :  The  dilating  urethrotome 
is  an  instrument  (Fig,  15)  (constructed  on  the  principle  of  the  ordinary 
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Fig.  15. 


parallel  rule)  which,  when  closed,  measures  18  (French) ;  the  bars  are 
separated  by  means  of  a  screw  apparatus  at  the  handle,  the  amount  of 
separation  being  registered  on  a  dial  at  the  handle  of  the  instrument.  A 
knife  two  millimetres  in  breadth  runs  in  a  groove  down  the  upper  bar 
of  the  instrument,  guarded  after  the  manner  of  the  urethrotome  of 
Maisonneuve.      The    size   of   the   urethra   having  been  ascertained   by 
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means  of  the  urethrometer  (or  bj  assuming  it  from  the  proportions  of 
the  flaccid  penis),  the  urethrotome  is  introduced  beyond  the  stricture ; 
the  screw  at  the  handle  is  turned,  dilating  the  instrument  up  to  and  a 
millimetre  or  two  beyond  the  normal  caliber,  in  order  to  make  the  stric- 
tures completely  salient ;  then  the  blade  is  drawn  through  them,  cut- 
ting through  the  entire  mass  of  cicatricial  tissue,  severing  the  stric- 
tures completely.  The  diagnosis  of  stricture  is  made  in  every  case  by 
the  bulbous  sound  ;  and  freedom  from  stricture  after  operation  is  dem- 
onstrated by  the  free  passage  of  a  bulbous  sound  of  a  size  correspond- 
ing with  the  previously  ascertained  caliber  of  the  urethra  under  opera- 
tion. 

G  and  d.  As  to  the  choice  between  the  roof  and  the  floor  of  the  ure- 
thra as  the  preferable  site  of  urethrotomy,  it  may  be  said  with  considerable 
dogmatism,  and  in  spite  of  the  opposing  views  of  such  eminent  authorities 
as  Sir  Henry  Thompson,  Mr.  Buxton  Browne,  and  others,  that  for  the 
anatomical  reasons  already  given  (see  page  282)  the  roof  is  to  be  pre- 
ferred in  the  portion  of  the  urethra  anterior  to  the  bulb.  It  is  claimed 
in  addition  that,  as  the  floor  of  the  urethra  is  the  region  chiefly  affected 
by  the  "  stricture  disease  "  (Bryson),  the  incision  on  the  roof  is  preferable, 
as  permitting  of  the  better  and  more  thorough  division  of  the  urethral 
wall  and  thus  favoring  the  insertion  of  the  "  splice,"  of  which  so  much 
has  been  written. 

The  discussion  as  to  the  best  site  for  the  incision  in  stricture  posterior 
to  the  bulb  is  not  of  so  much  importance,  as  the  operation  is  performed 
in  that  region  with  much  greater  rarity. 

Fenwick  says  (Annals  of  Surgery,  August,  1889)  that,  owing  to  the 
close  proximity  of  the  dorsal  vein  and  the  plexus  of  Santorini,  haemor- 
rhage is  apt  to  be  extremely  profuse  and  difiicult  to  control  when  a  ure- 
throtomy has  involved  the  upper  wall  of  the  deep  or  membranous  ure- 
thra. He  gives  a  fatal  case  of  this  character.  The  bull)  and  its  arteries 
are  liable  to  be  wounded  by  incision  in  the  reverse  direction. 

The  antiseptic  details  of  the  operation  have  been  formulated  by  Bruce 
Clark  (The  Lancet,  October  13,  1888)  as  follows:  1.  The  urethra  is  ren- 
dered as  pure  as  possible  by  previous  irrigation,  and  for  several  days  be- 
foreliand,  both  with  hot  water  and  a  1  to  2,000  solution  of  corrosive  sub- 
limate. 2.  The  instrument  which  is  to  be  employed  should  be  taken  to 
pieces  and  carefully  scrubbed  in  soda  and  water,  and  soaked  in  carbolic 
acid  (1  to  20)  for  at  least  ten  minutes  before  the  operation,  and  only 
put  together  at  the  last  moment,  just  before  it  is  to  be  used.  3.  When 
the  urethra  has  been  more  freely  divided  a  full-sized  catheter  should  be 
passed  into  the  bladder  and  retained  there  for  twenty-four  hours.  Tlie 
catheter  should  be  a  new  one,  and  should  be  allowed  to  soak  in  carbolic 
acid  (1  to  100)  for  at  least  twelve  hours  previous  to  the  operation.     In 
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his  series  of  fifteen  cases  there  was  but  one  rigor,  and  that  was  not  at- 
tended by  any  severe  constitutional  disturbance. 

Southam  (The  Lancet,  June  14, 1890)  has  adopted  the  following  plan  of 
preliminary  treatment :  Internal  urethrotomy  having  been  decided  upon, 
the  patient  is  confined  to  bed  and  kept  upon  a  milk  diet  for  a  few  days 
previous  to  the  operation,  the  urethra  being  meanwhile  left  at  rest,  and 
free  from  the  irritation  caused  by  the  passage  of  instruments.  To  relieve 
any  tendency  to  congestion  of  the  urethral  mucous  membrane  and  parts 
about  the  neck  of  the  bladder,  the  bowels  are  kept  freely  open  by  small 
doses  of  magnesium  sulphate.  A  mixture  containing  boric  acid  in  ten- 
grain  doses  is  also  given  three  times  daily ;  for  in  the  majority  of  cases  of 
stricture  where  operative  interference  is  required  chronic  cystitis  is  also 
present  to  a  greater  or  less  extent,  the  urine  containing  more  or  less  pus. 
and,  if  not  alkaline,  being  either  neutral  or  only  faintly  acid  in  reaction. 
Under  a  course  of  boric  acid  given  internally  it  will  generally  be  found 
that  the  urine,  at  any  rate  in  the  less  severe  cases,  soon  regains  its  normal 
acidity ;  at  the  same  time  a  portion  of  the  boric  acid  being  eliminated 
by  the  kidneys,  and  passing  away  in  the  urine,  the  antiseptic  action  of  the 
drug  is  exerted  directly  on  the  mucous  lining  of  the  bladder.  Thus  the 
cystitis  is  relieved,  the  pus  is  diminished  in  amount  or  entirely  disappears, 
and  the  decomposition  of  the  urine  in  the  interior  of  the  bladder  is  also 
prevented.  The  result  is  that  the  urine,  if  toxic,  is  sterilized  or  rendered 
aseptic,  and  its  contact  with  the  surface  of  the  urethral  wound  after  opera- 
tion is  consequently  innocuous. 

This  confidence  in  boric  acid  is  confirmed  by  the  experience  of 
Palmer  (already  quoted),  and  by  that  of  many  other  genito-urinary  sur- 
geons, including  myself. 

"We  may  now  consider  the  indications  for  the  performance  of  one  or 
the  other  of  these  forms  of  internal  urethrotomy.  I  have  already  sufii- 
ciently  stated  the  reasons  which  seem  to  me  to  justify  the  rejection  of 
internal  urethrotomy  as  a  routine  procedure  in  cases  of  stricture  of  large 
caliber  of  the  pendulous  urethra,  and  a  fortiori  in  cases  of  similar  or  of 
narrower  stricture  in  the  deep  urethra.  Of  those  which  remain,  we  may 
first  consider  the  strictures  of  the  meatus  and  of  the  neighborhood  of  the 
fossa  navicularis.  In  this  region  dilatation  is  peculiarly  unsatisfactory. 
Owing  to  the  intimate  relation  between  the  spongy  tissue  of  the  glans  and 
the  urethra,  to  the  exceptionally  rich  nerve-supply  to  the  part,  and  to  the 
extreme  sensibility  characteristic  of  muco-cutaneous  outlets,  the  stretching 
of  the  stricture  by  means  of  sounds  gives  rise  to  pain,  irritation,  and  in- 
flammation. For  these  reasons,  and  on  account  of  the  absolute  safety  of 
the  procedure,  it  is  better  to  divide  all  such  strictures  rather  than  to  at- 
tempt to  dilate  them,  I  have  done  so  for  many  years,  and  have  never 
had  an  alarming  symptom.     I   desire,  however,  to  record  my  protest 
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against  the  most  unnecessary  and  ill-judged  zeal  which,  as  Keyes  says, 
makes  it  of  late  years  the  rule,  rather  than  the  exception,  for  cases  of  ob- 
scure genito-urinary  disease  to  present  themselves  with  traumatic  hypo- 
spadias, and  with  the  history  that  their  whole  anterior  urethra  has  been 
cut  to  a  size  among  the  thirties,  under  the  assurance  that  this  would  cure 
the  malady.  He  adds,  "  This  is  the  natural  result  of  the  modern  fashion 
of  meatotomy  and  urethrotomy,  which  has  run  riot  in  the  profession  and 
led  to  much  unnecessary  surgery  and  to  some  positive  injury."  I  agree 
with  him  and  with  other  competent  observers  who  believe  the  cutting  of 
true  strictures  in  the  anterior  urethra  to  be  good  surgery,  but  who  think 
that  the  division  of  every  point  at  the  meatus  and  in  the  first  few  inches, 
simply  because  those  points  are  (as  they  should  be  normally)  narrower 
than  other  points  in  the  canal,  is  routine  surgery  of  a  very  unprofitable 
sort. 

The  operation  of  meatotomy  is  best  done  with  a  probe-pointed  teno- 
tome with  the  usual  convex-cutting  edge.  The  incision  should  be  made 
upon  the  floor  of  the  urethra,  and  should  be  sufiicient  to  entirely  remove  all 
sense  of  resistance  upon  the  withdrawal  of  a  full-sized  bulbous  bougie.  It 
should  be  a  little  larger  than  the  caliber  which  it  is  desired  to  establish  per- 
manently, so  as  to  allow  for  subsequent  contraction.  Like  all  other  opera- 
tions upon  the  urethra,  it  should  be  done  with  scrupulous  attention  to 
antiseptic  details.  A  short,  straight,  conical  bougie,  the  so-called  meatus 
sound,  should  be  gently  inserted  once  in  twenty-four  hours  during  the 
healing  process.  Deeper  troubles,  unless  urgent  in  their  character,  should 
be  ignored  until  healing  is  complete.  Sometimes,  but  much  more  rarely 
than  is  generally  supposed,  such  troubles,  although  previously  thought  to 
be  organic,  will  be  found  to  have  disappeared.  In  those  cases  they  have 
probably  been  due  to  reflex  irritation,  but  this  condition  never  occurs  ex- 
cept in  conjunction  with  a  pin-hole  meatus  or  with  a  distinctly  strictured 
condition  of  the  urethra  in  its  vicinity.  I  doubt  greatly  the  frequent 
production  of  deep  urethral  spasm  as  a  result  of  the  so-called  anterior 
stricture  of  large  caliber,  either  at  the  meatus  or  elsewhere.  I  am  the 
more  desirous  of  emphasizing  this  point  as  I  at  one  time  strongly  advo- 
cated the  opposite  view ;  but,  in  the  light  of  wider  experience  and  longer 
observation  of  cases,  I  believe  I  did  so  upon  insufficient  grounds. 

If  strictures  of  large  caliber  in  the  pendulous  urethra  are  of  long 
standing,  distinctly  fibrous  in  character  or  non-dilatable,  internal  ure- 
throtomy is  indicated.  Resiliency  or  resistance  to  dilatation  is  indeed 
the  chief  indication  for  a  cutting  operation  on  strictures  at  any  portion  of 
the  urethral  tract,  and  is  far  more  important  in  determining  the  choice  of 
treatment  tlian  their  caliber ;  but  internal  urethrotomy  in  the  pendulous 
urethra  is  particularly  satisfactory  on  account  of  the  coniparative  freedom 
from  danger  which  has  already  been  alluded  to.     As  to  the  probability 
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of  effecting  thereby  a  permanent  cure,  while,  as  I  have  ah'eady  said,  it  is 
greater  here  than  elsewhere,  such  a  cure  can  only  be  expected  in  a  limited 
proportion  of  cases. 

Strictures  of  small  caliber  (less  than  15  French),  situated  in  ad- 
vance of  the  bulbo-membranous  junction,  unless  seen  very  early  and 
found  to  be  unusually  soft  and  dilatable,  furnish  the  typical  condition  for 
internal  urethrotomy,  that  in  which  it  is  attended  with  the  minimum  of 
danger  and  with  the  greatest  prospect  of  effecting  a  permanent  cure. 
The  exce]-)tions  to  this  rule  will  be  noted  when  the  operation  of  combined 
internal  and  external  urethrotomy  is  described.  The  operation  may  be 
performed  with  the  instrument  which  the  surgeon  happens  to  prefer,  the 
essentials  to  success  being  a  linear  division  in  the  roof  of  the  urethra  of 
every  portion  of  strictured  tissue,  the  incision  extending  from  the  normal 
parts  behind  to  the  normal  parts  in  front  of  the  stricture.  If  the  con- 
traction is  of  very  small  caliber,  a  Maisonneuve  urethrotome  may  be 
passed  over  a  filiform  guide  and  a  preliminary  urethrotomy  done,  so 
that  one  of  the  various  forms  of  dilating  urethrotomes  may  be  passed 
through  it  and  the  stricture  freely  divided  from  behind  forward.  A 
hougie  a  houle  should  then  be  used  to  demonstrate  the  complete  division 
of  the  stricture,  a  large-size  gum  catheter  passed  and  tied  in  the  bladder, 
and  bleeding  controlled,  if  necessary,  by  the  application  of  a  firm  band- 
age. The  moderate  risk  attending  this  operation  is  reduced  to  its  small- 
est proportion  by  the  employment  of  sterilized  instruments,  the  use  of 
urethral  irrigation  before,  and  if  necessary  after,  the  operation,  the  ad- 
ministration of  internal  remedies  which  tend  to  sterilize  the  urine,  and  by 
attention  to  the  various  details  of  antisepsis,  as  applied  to  genito-urinary 
surgery. 

A  few  days  after  the  operation  a  full-sized  bougie  should  be  gently 
passed  and  should  be  used  afterward,  as  in  cases  of  dilatation,  for  some 
weeks ;  often  it  will  be  necessary  to  use  it  at  intervals  for  a  much 
longer  period,  and  in  a  fair  proportion  of  cases  an  apparent  cure  will 
follow. 

These  indications  for  internal  urethrotomy  will  surely  be  regarded  by 
some  surgeons  as  entirely  too  restricted,  and  it  seems  right  to  give  some 
illustration  of  the  range  which  the  operation  takes  in  the  hands  of  those 
who  favor  its  performance.  Buxton  Browne,  who  represents  Sir  Henry 
Thompson's  teaching  and  practice  as  well  as  his  own,  gives  (Brit.  Med. 
Jour.,  April  16,  1887,  page  823)  the  following  indications  for  its  em- 
ployment : 

1.  When  time  is  an  object.  The  patient  is  perhaps  ordered  on  foreign 
service,  or  perhaps,  on  the  eve  of  marriage,  finds  that  he  is  subject  to 
stricture. 

2.  When  the  stricture  is  at  the  urethral  orifice,  or  in  the  penile  urethra, 
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and  Tvill  not  yield  permanently  to  either  continuous  or  interrupted  dilata- 
tion, but  must  be  divided. 

3.  In  cases  of  stricture  where  the  gentlest  instrumental  interference  is 
followed  by  rigors  and  great  prostration.  If  the  fibers  of  the  stricture 
are  freely  divided,  the  use  of  a  bougie  will  cease  to  be  followed  by  rigor. 
If,  after  internal  urethrotomy,  the  use  of  a  bougie  is  still  followed  by 
rigor,  it  will  be  because  the  operation  has  been  incomplete,  and  it  must  be 
repeated  more  thoroughly. 

4.  Internal  urethrotomy  is  required  when  a  stricture  rapidly  recon- 
tracts  after  dilatation.  If  such  stricture  is  obviously  large  and  dense, 
dilatation  is  useless,  and  the  stricture  must  be  cut,  and  sometimes  requires 
more  than  one  cutting  operation  before  a  satisfactory  result  is  obtained. 

5.  When  renal  or  other  calculus  is  impacted  behind  a  stricture,  the 
stricture  had  better  be  divided  internally,  and,  if  possible,  the  calculus 
extracted  j!?^^  vias  naturales  ;  should  this  prove  impossible,  the  calculus 
may  be  cut  down  upon,  and  the  division  of  the  stricture  and  subsequent 
treatment  will  prevent  the  opening  thus  made  from  becoming  fistulous. 

6.  No  urethral  fistula  will  ever  heal  as  long  as  the  urethra  is  con- 
tracted in  front  of  the  fistulous  orifice.  Divide  the  stricture  and  keep  it 
open  by  periodical  instrumentation,  and  usually  the  fistula  will  close. 

7.  For  stricture  complicated  by  prostatic  enlargement. 

8.  Occasionally,  as  a  prelude  to  lithotomy,  to  permit  the  introduction 
of  the  grooved  staff. 

9.  In  a  patient  with  a  tight  stricture  who  is  developing  a  perineal 
abscess.  The  urethrotomy  is  followed  by  the  introduction  of  a  large- 
sized  catheter,  and  the  perinseum  is  then  opened  until  pus  issues,  the 
wound  is  enlarged  and  dilated  a  little  with  the  fingers. 

Bangs,  in  this  country,  has  recently  (Medical  News,  December  12, 1891) 
formulated  the  views  of  the  followers  of  Otis  by  reserving  gradual  dilata- 
tion for  soft,  non-fibrous  strictures  of  the  posterior  urethra  and  for  those  of 
similar  pathological  character  in  the  bulbous  urethra.  He  states  that  it  is 
also  suflicient  in  some  of  the  soft,  not  well-organized  strictures  in  the 
penile  urethra  that  are  practically  adhesions  of  mucous  surfaces.  In  all 
strictures  of  large  caliber,  requiring  interference,'^  he  advocates  internal 
urethrotomy,  making  for  simple,  uncomplicated  strictures  of  small  caliber 
a  reservation  in  favor  of  the  combined  operation  in  certain  cases  to  be 
described  later  (see  page  319). 

Internal  Urethrotomy  in  Children. — De  Pezzer  (L'Uuion  med.,  1887, 
page  193)  says  that  in  literature  he  has  been  able  to  find  only  two  allusions 
to  internal  urethrotomy  in  children — those  of  Holmes,  who  advocates  it, 
but  reports  no  case  of  it,  and  Eugene  Boeckel,  who  reports  a  case  of  this 

*  The  italics  are  his. 
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operation  in  a  boy  of  twelve,  which  was  successful  (Gaz.  med.  de  Stras- 
bourg, 1876,  page  122). 

De  Pezzer  has  had  two  cases^one  in  a  boy  fifteen  years  old,  for 
stricture  appearing  soon  after  contracting  gonorrh(jea,  the  other  in  a  boy 
of  ten,  with  traumatic  stricture  in  the  perineo-bulbar  region.  Dilatation 
and  electrolysis  failed,  but  internal  urethrotomy  was  followed  by  a  good 
result. 

He  concludes  that  internal  urethrotomy  is  not  contra-indicated,  and 
has  the  same  applications  in  the  child  as  in  the  adult,  but  that  the  curve  of 
the  urethrotome  must  be  modified  in  degree  and  length  to  suit  the  age  of 
the  individual  patient. 

3.  External  Urethrotomy. — There  has  always  been  more  or  less 
confusion  in  the  nomenclature  of  the  perineal  operations  for  the  relief  of 
stricture.  The  old  boutonniere  operation  (of  which  the  so-called  "  Cock's 
operation  "  is  a  modification)  had  for  its  object  the  oj)ening  of  the  urethra 
behind  the  obstruction,  was  purely  paUiative,  and  if  it  ever  effected  a 
cure  did  so  by  accident,  as  the  procedure  itself  did  not  include  of  necessity 
any  division  or  enlargement  of  the  strictured  portion  of  the  canal.  It 
was  an  "external  urethrotomy,"  to  be  sure,  but  it  is  not  related  either 
in  its  purpose  or  its  method  to  the  other  operations  known  by  that 
name. 

Since  Syme  revived  and  popularized  the  formal  operation  of  external 
urethrotomy — the  division  of  a  stricture  upon  a  grooved  staff  j)assed 
through  it  into  the  bladder — more  system  has  been  introduced  into  the 
terms  employed,  but  there  is  still  much  objectionable  looseness.  Hunter, 
Grainger,  C.  Bell,  and  others  had,  before  Syme's  time,  formulated  the 
operation  known  as  "  perineal  section,"  which  was  also  an  external  ure- 
throtomy, but  which  was  then  restricted  to  those  cases  in  which  no  in- 
strument whatever  could  be  made  to  pass  the  stricture.  The  term  should 
still  be  reserved  for  such  cases,  and  on  account  of  its  brevity  is  perhaps 
preferable  to  its  synonym,  "  external  perineal  urethrotomy  without  a 
guide." 

The  opening  of  the  urethra  in  its  penile  portion  is,  as  a  formal  opera- 
tive procedure,  practically  unknown.  I  shall  therefore  employ  the  term 
external  urethrotomy  to  indicate  those  operations  in  which  the  urethra  is 
opened  through  the  perineeum  upon  some  sort  of  guide.  It  will  only  be 
necessary  to  describe  the  two  chief  varieties  of  this  procedure, 

a.  Syme's  Operation. — The  instrument  needed  will  be  a  grooved  staff 

(Fig.  16)  with   a   narrow  terminal  part  which    is   passed  through    the 

stricture.    When  this  narrow  portion  joins  the  shaft  there  is  a  "  shoulder  " 

which,  when  the  instrument  is  in  position,  rests  against  the  anterior  face 

of  the  stricture.     The  groove  of  the  staff  runs  to  its  extreme  tip.     A 

scalpel,  a  probe,  a   broad-grooved   director,   or,  better,  a  Teale's  probe 
20 
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gorget  (Fig.  17),  and  a  catheter,  are  all  that  will  be  required.     The  opera- 
tion is  described  as  follows  (Treves,  Operative  Surgery,  vol.  ii,  page  626) : 
The  patient  is  placed  in  lithotomy  position,  and  the  staff  is  introduced 
with  the  care  already  advised  in  performing  that  operation.     An  incision 


Fig.  16. 


is  made  precisely  in  the  median  line  of  the  perinseum,  and  the  knife  is  so 
directed  that  its  point  shall  hit  the  shoulder  of  the  instrument. 

The  surgeon  must  convince  himself  that  this  portion  of  the  staff  is 
laid  bare.  He  then  engages  the  point  of  the  knife  in  the  groove  of  the 
staff,  and,  keeping  most  carefully  to  the  groove,  thrusts  the  knife  toward 
the  neck  of  the  bladder  until  he  has  divided  the  whole  of  the  stricture. 
A  director  or  probe,  or  Teale's  probe  gorget,  is  now  introduced  along  the 
convexity  of  the  staff  into  the  bladder,  and  the  staff"  is  removed.  A  gum- 
elastic  catheter  may  then  be  passed  into  the  bladder  through  the  penis, 
and  be  guided  by  the  director  or  probe  gorget  aided  by  the  linger  inserted 
into  the  wound. 

Should  the  irritability  of  the  bladder  prevent  the  retention  of  a  cathe- 
ter, a  tube  should  be  passed  into  the  bladder  from  the  perinseum,  and 
should  be  retained  in  position  by  tapes, 

Syme's  curved  catheter  may  be  employed  for  this  purpose,  or  a  por- 
tion of  a  gum-elastic 
catheter  may  be  made 
use  of.  Whitehead's 
perineal  tube,  with  slid- 
ing adjustable  shield, 
is  a  useful  instrument. 
As  soon  as  possible, 
however,  a  catheter  should  be  passed  by  the  meatus,  and  the  perineal 
wound  allowed  to  close. 

h.  Not  infrequently  cases  are  met  with  in  which  it  is  possible  to  pass 
a  filiform  bougie  into  the  bladder,  but  no  larger  instrument  can  be  made 
to  follow  it.  In  that  case  a  grooved  staff  similar  to  Syme's,  but  with  a 
quarter  of  an  inch  of  its  extremity  bridged  over  so  as  to  convert  the 
groove  into  a  canal — or,  better,  a  "  tunneled  catheter  "  staff  (Fig.  6) — may 
be  used  in  the  same  way. 

The  operation  is  performed  as  follows  : 

The  exact  seat  of  the  stricture  having  been  ascertained,  the  urethra  is 
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■filled  with  olive  oil,  and  a  capillary  probe-pointed  whalebone  bougie  is 
introduced  into  the  canal,  an  attempt  being  made  to  pass  it  through  the 
stricture.  If  it  enters  a  false  passage,  it  is  retained  m  situ  by  the  left 
hand  while  another  is  passed  by  its  side.  If  this  second  guide  finds  its 
way  into  a  false  passage,  it  is  treated  precisely  as  was  the  first,  and  the 
operation  is  repeated  until  one  bougie  has  been  passed  through  the  ob- 
struction into  the  bladder.  The  other  guides— often  five  or  six  in  num- 
ber— are  then  withdrawn. 

The  tunneled  catheter  staff  is  then  threaded  over  the  free  end  of  the 
filiform  bougie  and  is  gently  pushed  onward  toward  the  bladder,  the 
guide  being  held  in  the  meantime  between  the  thumb  and  finger  of  the 
left  hand.  I  have  found  it  a  useful  manoeuvre  to  release  the  guide  when 
the  strain  and  friction  upon  it  became  greatest,  and  to  permit  it  to  be 
pushed  onward  with  the  staff  or  catheter.  Its  end  will  of  course  disap- 
pear within  the  urethra,  but  can  almost  always  be  found  within  an  inch 
of  the  meatus  by  pressing  the  penis  backward  after  the  metallic  instru- 
ment is  in  the  bladder.  If  it  should  not  be  in  sight  then,  it  will  certainly 
reappear  when  the  staff  is  withdrawn. 

If  the  latter  can  be  made  to  pass  through  the  stricture,  the  opera- 
tion is  completed  precisely  as  in  the  Syme  operation  just  described.  If 
not,  the  tip  of  the  staff  is  held  in  contact  with  the  anterior  face  of  the 
stricture  by  an  assistant,  who  supports  the  scrotum,  and  the  patient  is 
brought  into  the  lithotomy  position.  The  surgeon  makes  a  free  incision 
in  the  median  line  of  the  perinaeum,  and  brings  into  view  the  urethra, 
which  is  opened  upon  the  bridged  portion  of  the  staff,  the  knife  following 
the  groove  in  the  instrument.  A  loop  of  silk  is  then  passed  through 
each  edge  of  the  incised  urethra,  close  to  the  face  of  the  stricture,  and 
serves  to  enable  the  canal  to  be  held  open  by  an  assistant.  The  catheter 
staff  is  now  withdrawn  a  little,  so  as  to  bring  into  view  the  black  guide ; 
then  the  stricture,  with  about  half  an  inch  of  the  uncontracted  canal  be- 
hind it,  is  divided  by  means  of  the  beaked  bistoury.  The  last  step  con- 
sists in  passing  the  staff,  guided  by  the  whalebone  bougie,  into  the  blad- 
der. The  subsequent  treatment  of  the  case  is  conducted  upon  ordinary 
principles. 

The  general  indication  for  external  urethrotomy  is  the  existence  in 
the  deep  urethra  of  a  stricture  of  small  caliber,  not  amenable  to  dilata- 
tion.    The  following  varieties  should  be  specially  mentioned  : 

1.  Tough,  fibrous  stricture,  which  wdll  not  permit  of  dilatation  to  a 
proper  extent.  2.  Resilient  stricture,  which  recontracts  rapidly  after 
dilatation.  3.  Hard,  narrow  stricture,  associated  with  deep  perineal  in- 
durations and  intractable  to  dilatation  both  continuous  and  intermittent. 
4.  Stricture  complicated  with  fistulae,  in  which  dilatation  has  failed  to 
bring  about  closure  of  the  latter.    5.  Typical  traumatic  stricture,  which  is 
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almost  always  deuse  and  resilient.  6.  Stricture  behind  which  extravasa- 
tion of  urine  has  occurred.  7.  Stricture  complicated  with  perineal  ab- 
scess, the  latter  being  laid  open  and  the  stricture  divided  by  the  same 
incision.  8.  Stricture  complicated  by  intense  cystitis,  so  that  the  advan- 
tages of  continuous  drainage  of  the  bladder  may  be  secured  at  the  same 
time.  9.  Stricture  associated  ^vith  enlargement  of  the  prostate,  and  refus- 
ing to  yield  to  either  continuous  or  intermittent  dilatation.  10.  Stricture 
complicated  with  retention  of  urine  or  w'ith  the  "  incontinence  of  reten- 
tion." The  high  degree  of  atony  of  the  bladder  which  ordinarily  exists 
in  these  cases  renders  perineal  drainage  exceptionally  desirable.  11. 
Stricture  in  which  urethral  fever  follows  instrumentation,  or  in  which 
renal  congestion  or  nephritis  is  known  to  exist. 

It  is  to  be  understood,  I  repeat,  that  in  all  these  cases  the  stricture  is 
situated  posterior  to  the  bulbo-membranous  junction. 

As  to  the  results  obtained  by  this  method  the  evidence  is  conflicting, 
but  is  sufficient  to  show  that  in  by  far  the  larger  number  of  cases  the 
canal  must  be  kept  open  by  the  more  or  less  frequent  passage  of  bougies, 
or  recontraction  will  follow.  That  cure  occasionally  though  rarely  fol- 
lows seems  to  be  fairly  well  established. 

Antal  (Yierteljahrsschrift  fiir  Derm,  und  Sj'ph.,  iv,  1887,  page  863) 
states,  however,  that  as  his  experience  increases  he  is  more  and  more  im- 
pressed with  the  view  that  the  permanent  cure  of  stricture  is  well-nigh 
impossible.  Dittel  is  of  opinion  that,  if  a  stricture  be  cut,  it  heals  lineally 
and  so  does  not  add  to  the  lumen  of  the  urethra.  Guyon  believes  that  the 
elastic  libers  run  circularly,  and  when  cut,  retract,  forming  a  rhomboidal- 
shaped  lumen,  and,  a  wide  interposed  scar  results,  and  teaches  that  the 
stricture  does  not  recontract.  He  does  not  follow  by  dilatation.  Antal 
says,  however,  that  this  theory  holds  good  only  in  the  early  stages,  as  later 
the  elastic  fibers  have  lost  their  elasticity.  His  endoscopic  studies  have 
shown  that,  after  cutting,  a  stricture  always  heals  as  a  linear  scar,  and  that 
therefore,  although  the  treatment  may  have  been  shortened,  the  lumen  is 
not  permanently  increased. 

Keyes  (Med.  Record,  May  25,  1889)  says  that  he  has  had  some  cases 
in  which  permanent  cure  seemed  to  have  followed  the  thorough  division 
of  stricture  by  perineal  section,  while  at  the  same  time  he  acknowledges 
the  failure  of  accomplishment  of  radical  cure  in  a  vast  majorit}'  of  the 
cases  operated  on.  In  seeking  for  an  explanation  of  tlie  difference,  he 
found  that  there  are  different  forms  of  oi'ganic  stricture — the  soft,  the 
inodular,  and  the  purel}'  cicatricial  fibrous  stricture  with  no  inodular 
masses.  His  conclusion  is  that  the  soft  stricture,  in  which  there  is  no 
fibrous  organic  change  below  the  surface  of  the  mucous  membrane,  but 
probably  considerable  spasmodic  element,  may  be  radically  cured  by  di- 
latation or  section ;  pure  fibrous  stricture  only  by  thorough  section,  and 
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subsequent  use  of  large  instruments  for  a  considerable  time,  after  whicli 
he  believes  instruments  may  be  given  up ;  inodular  stricture,  not  at  all 
radically,  except  perhaps  after  treatment  by  excision. 

Similar  expressions  of  opinion  could  be  quoted  from  many  writers, 
but  the  general  belief  is  as  above  stated — viz.,  in  the  possibility  but  ex- 
treme rarity  of  radical  cure. 

Combined  Internal  and  External  Urethrotomy. — This  operation,  espe- 
cially advocated  by  Mr.  Reginald  Harrison  (Brit.  Med.  Journal,  July  18, 
1886,  page  91 ;  The  Med.  Press  and  Circular,  February,  1889,  page  131), 
is  performed  as  follows  :  The  stricture  is  divided  by  means  of  one  of  the 
ordinary  forms  of  urethrotome.  The  patient  is  then  placed  in  the  lithot- 
omy position,  a  grooved  staff  introduced,  and  the  membranous  urethra 
punctured  with  a  long  straight  knife  one  inch  in  front  of  the  anus,  the 
back  of  the  knife  being  toward  the  rectum.  The  incision  is  slightly  en- 
larged forward  so  as  to  permit  the  introduction  of  the  index-finger  ;  if  the 
stafE  be  found  exposed  at  the  bottom  of  the  wound,  as  it  generally  is,  all 
well  and  good ;  if  not,  reintroduce  along  the  finger  to  the  bottom  of  the 
wound  a  somewhat  blunt  though  pointed  knife  (made  for  the  purpose), 
with  which  clear  away  the  few  fibers  that  remain  between  the  tip  of  the 
finger  and  the  groove ;  if  a  sharp  knife  be  thus  used,  either  the  wound  is 
made  unnecessarily  large  or  the  finger  may  very  easily  be  cut.  The  plan  of 
the  incision  is  first  to  make  it  fit  the  finger  and  subsequently  the  drainage- 
tube  ;  if  this  be  done  accurately,  there  is  practically  no  bleeding.  When 
the  groove  of  the  staff  is  felt,  Wheelhouse's  small  probe-pointed  gorget  is 
slid  along  it,  the  staff  is  withdrawn,  and  the  drainage-tube  passed  along  the 
concavity  of  the  gorget  into  its  position.  The  proceeding  thus  described 
is  merely  for  the  purpose  of  drainage  and  for  placing  the  urethra  at  rest. 

The  tube  is  retained  seven  to  ten  days ;  after  the  second  day  it  should 
be  taken  out  and  cleansed  daily ;  the  bladder  is  irrigated  twice  daily  with 
a  1-10,000  to  1-5,000  sublimate  solution. 

This  operation,  which  Harrison  very  properly  says  should  be  described 
as  a  perineal  puncture  rather  than  a  perineal  section,  has  the  great  advan- 
tage of  meeting  the  indication  for  the  removal  of  the  stricture  tissue 
from  the  contact  with  the  urine,  which,  as  we  have  seen,  is  the  essential 
factor  in  the  production  of  organic  stricture.  It  should  therefore  be  care- 
fully considered  in  all  those  cases  of  anterior  stricture  requiring  division 
in  which  there  is  marked  resiliency  or  a  distinct  inodular  mass,  in  those 
which  were  traumatic  in  their  origin,  and  in  those  which  are  compli- 
cated by  fistulse.  The  following  line  of  argument  (The  Lancet,  London, 
1892,  vol.  i,  page  132)  in  favor  of  the  employment  of  the  combined 
method  in  such  strictures  seems  to  me  incontrovertible  :  The  inflamma- 
tory deposit  on  the  surface  or  in  the  substance  of  the  mucous  membrane, 
or  oftener  beneath  it,  which  constitutes  the  beginning  of  a  stricture,  stead- 
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ilj  increases  little  by  little  as  fresh  Ivmpli  is  poured  out,  around,  and  be- 
neath it,  involving  first  the  urethral  and  then  the  periurethral  tissues,  until 
at  length  it  forms  a  definite  obstruction.  The  problem  in  the  treatment 
is,  how  to  insure  the  absorption  of  this  deposit  without  causing  the  addi- 
tion of  more.  Temporary  relief  may  be  obtained  by  division  or  dilata- 
tion, if  the  lymjDh  is  still  soft  and  cellular  so  that  its  absorption  can  be 
effected  without  loss  of  time;  this  sometimes  leads  to  permanent  cure. 
Nearly  always,  however,  a  hardened  patch  or  an  open  ring  is  left  in  the 
substance  of  the  wall,  less  elastic  than  the  tissues  near,  and  unable  to  yield 
smoothly  and  evenly  when  the  folds  of  mucous  membrane  are  straight- 
ened out  by  the  passage  of  urine.  This  obstruction,  combined  with  the 
leakage  of  urine  into  the  periurethral  space,  is  suflicient  to  keep  up  irri- 
tation and  cause  the  stricture  to  relapse.  Each  act  of  micturition  strains 
and  pulls  upon  the  tender  tissues  around,  and  furnishes  a  fresh  source  of 
irritation.  More  lymph  is  thrown  out,  and  organization  begins  and  con- 
traction is  well  established  before  the  original  induration  has  had  time  to 
disapi^ear.  Strictures  relapse  and  recontract  not  only  because  they  are 
formed  of  scar  tissue  (with  a  few  exceptions),  but  also  because  the  re- 
mains of  the  old  hardened  inflammatory  deposit  act  like  the  little  thick- 
ened patches  or  the  papillary  granulations  that  are  left  after  gonorrhoea, 
and  begin  again  the  old  vicious  circle.  What  is  wanted  is  something 
that  will  hasten  the  fatty  degeneration  of  the  old  exudation  and  help  the 
tissues  to  remove  it  before  the  irritation  of  its  presence  or  the  continued 
contact  of  urine  with  tissues,  the  epithelium  of  which  has  been  crippled 
or  destroyed,  can  lead  to  the  formation  of  any  more  exudation  or  cause 
any  fresh  trouble.  Inflammatory  exudation  in  this  region  can  not  be 
treated  as  in  other  parts  of  the  body.  Experience  has  proved  that  it  is 
necessary  to  free  the  tissues  from  every  source  of  irritation,  and  to  se- 
cure for  them  a  long  period  of  complete  physiological  rest.  If  this  can 
be  done,  the  hardened  lymph'  will  slowly  disappear,  and  the  walls  of  the 
urethra  become  soft  and  yielding  again. 

Moullin  claims  to  have  shown  (The  Lancet,  London,  September  19, 
1891)  that  cure  is  by  no  means  uncommon  after  external  urethrotomy,  and 
even  goes  further,  and  asserts  that  not  only  is  this  possible,  but  that  under 
certain  circumstances  some  strictures  of  the  penile  urethra  are  caj^able  of 
undergoing  a  process  of  spontaneous  absorption.  The  occasional  success 
of  extreme  dilatation  and  free  internal  urethrotomy  after  Otis's  plan  is 
])robably  to  be  explained  in  this  way :  thorough  stretching  or  division  of 
the  stricture  places  the  part  at  rest  for  a  suflicient  length  of  time,  and  the 
inflammatory  products  in  the  wall  undergo  fatty  degeneration  and  absorp- 
tion before  they  can  give  rise  to  sufficient  obstruction  or  irritation  to  lead 
to  the  production  of  any  more ;  but  the  result  is  very  uncertain,  even  in 
comparatively  recent  instances. 
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Now,  in  old  cases,  especially  if  there  is  more  than  one  stricture,  the 
only  plan  that  will  give  sufficient  rest  is  by  opening  the  urethra  in  the 
perinseum  and  allowing  the  whole  of  the  urine  to  escape  without  coming 
in  contact  with  the  affected  part.  Hence  the  value  of  the  combined 
method. 

In  deep  strictures  it  seems  to  me  less  likely  to  be  useful,  as  external 
urethrotomy,  as  ordinarily  performed,  meets  the  same  indications,  the  in- 
cision being  carried  behind  the  strictured  region  into  healthy  tissue  and 
the  retained  catheter  thus  diverting  the  urine.  If  for  any  reason,  how- 
ever, it  is  desired  to  shorten  the  healing  of  the  external  wound,  or  if  an 
extensive  external  cutting  seems  inadvisable,  the  combined  operation  will 
admirably  meet  the  requirements  of  the  case  and  will  certainly  greatly 
diminish  the  risks  of  internal  urethrotomy  in  the  deep  urethra.  Harri- 
son especially  recommends  it  in  "  cicatricial,  contractile,  and  relapsing 
strictures  situated  in  the  deeper  portions  of  the  urethra,"  and  claims  for 
it  these  advantages :  (1)  It  is  applicable  to  the  worst  forms  of  urethral 
stricture  when  the  narrowing  is  so  complete  as  to  reduce  micturition  to 
the  finest  possible  dimension,  so  far  as  the  escape  of  urine  is  concerned, 
and  where  necessarily  only  the  smallest  and  most  delicate  instruments 
can  be  used ;  (2)  it  provides  against  rigors  and  fever  and  the  complica- 
tions that  arise  from  these  ;  and  (3)  it  tends  to  improve  permanently  the 
conditions  of  the  stricture. 

Bangs  believes  (Medical  News,  December  12,  1891)  that  if  a  stricture 
of  small  caliber  be  complicated  by  fistulse,  either  in  the  penile  urethra  or 
in  the  perinaeum,  or  if  there  be  indurated  cicatricial  deposits  posterior  to 
four  and  a  half  inches,  we  should  employ  the  combined  operation.  The 
external  urethrotomy,  in  his  opinion,  serves  more  than  one  purpose.  It 
enables  us  to  divide  all  stricture  tissue  thoroughly  and  fearlessly,  with  a 
definite  object  in  view,  and  permits  us  at  the  same  time  to  abrogate  the 
functions  of  the  diseased  urethra  by  draining  away  the  urine,  drop  by 
drop,  without  any  effort  on  the  part  of  the  urethra  or  perineal  muscles. 
Thus  physiological  rest  to  the  whole  region  is  obtained  as  certainly  as  we 
obtain  physiological  rest  for  a  broken  limb  when  we  put  it  on  a  splint. 
The  process  of  healing  is  rendered  a  continuous  and  uninterrupted 
physiological  one,  without  at  any  time  becoming  an  inflammatory  or  dis- 
ease process.  Even  in  cases  that  have  enormous,  hypertrophic,  indurated 
masses  in  the  perinseum  and  neighboring  tissues — masses  that  are  the  re- 
sult of  tight  or  filiform  strictures  in  the  bulbous  or  membranous  urethra 
— the  effect  of  this  drainage  will  be  seen  in  the  softening  and  gradual 
disappearance  of  these  hypertrophies,  sometimes  before  the  perineal 
wound  has  begun  to  heal. 

Perineal  Section. — This  term  has  been  reserved  for  the  operations 
performed  upon  stricture  which  will  not  admit  of  even  the  smallest  in- 
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strument.  Such  strictures,  whether  gonorrhceal  or  traumatic  in  their 
origin,  are  usually  deeply  seated  and  to  be  approached  through  the  peri- 
nseum. 

Two  methods  of  operating  may  be  described  (British  Medical  Journal, 
June  24,  18Y6) : 

a.  Wheelhouse's  Operation. — A  special  hooked  staff  (Fig.  18)  is  re- 
quired, with  the  probe  gorget  (Fig.  17),  needles,  forceps,  scalpel,  etc.  The 
patient  is  placed  in  the  lithotomy  position.  The  staff  is  to  be  introduced 
with  the  groove  looking  toward  the  surface,  and  brought  gently  into  con- 
tact with  the  stricture.     It  should  not  be  pressed  much  against  the  stric- 
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ture,  for  fear  of  tearing  the  tissues  of  the  urethra  and  causing  it  to  leave 
the  canal ;  this  would  mar  the  whole  after-proceedings,  which  depend 
upon  the  urethra  being  opened  a  quarter  of  an  inch  in  front  of  the  stric- 
ture. While  an  assistant  holds  the  staff  in  this  position,  an  incision  is 
made  into  the  perinseum,  extending  from  opposite  the  point  of  reflection 
of  the  superficial  perineal  fascia  to  the  outer  edge  of  the  sphincter  ani. 
The  tissues  of  the  perinseum  are  to  be  steadily  divided  until  the  urethra 
is  reached.  This  is  now  to  be  ojDened  in  the  groove  of  the  staff — not 
upon  its  point — so  as  certainly  to  secure  a  quarter  of  an  inch  of  healthy 
tube  immediately  in  front  of  the  stricture.  As  soon  as  the  urethra  is 
opened  and  the  groove  in  the  staff  fully  exposed,  the  edges  of  the  healthy 
urethra  are  to  be  seized  on  each  side  with  straight-bladed  nibbed  forceps 
and  held  apart.  The  staff"  is  then  to  be  gently  withdrawn  until  the  but- 
ton-point appears  in  the  wound.  It  is  then  to  be  turned  round,  so  that 
the  groove  may  look  to  the  pubes,  and  the  button  may  be  hooked  on  to 
the  upj)er  angle  of  the  opened  urethra,  which  is  then  held  stretched  open 
at  three  points,  and  the  operator  looks  into  it  immediately  in  front  of  the 
stricture.  While  thus  held  open  a  probe-pointed  director  is  inserted  into 
the  urethra,  and  the  operator,  if  he  can  not  see  the  opening  of  the  stric- 
ture— which  is  often  possible — generally  succeeds  in  very  quickly  finding 
it,  and  passes  the  point  onward  through  the  stricture  toward  the  bladder. 
The  stricture  is  sometimes  hidden  among  a  crop  of  granulations  or  warty 
growths,  in  the  midst  of  which  the  probe-point  easily  finds  the  true 
passage.  The  director  having  been  passed  into  the  bladder  (its  entrance 
into  which  is  clearly  demonstrated  by  the  freedom  of  its  movements),  its 
groove  is  turned  downward,  the  whole  length  of  the  stricture  is  carefully 
and  deliberately  divided  on  its  under  surface,  and  the  passage  is  thus 
cleared.  The  director  is  still  held  in  the  same  position,  and  a  straight 
probe-pointed  bistoury  is  run  along  the  groove  to  insure  complete  division 
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of  all  bands  or  otlier  obstructions.  These  being  tlioroughlj  cleared,  the 
old  difficulty  of  directing  the  point  of  the  catheter  through  the  divided 
stricture  and  onward  into  the  bladder  is  to  be  overcome.  To  effect  this, 
the  point  of  a  Teale's  probe  gorget  is  introduced  into  the  groove  in  the 
director,  and,  guided  by  it,  passed  onward  into  the  bladder,  dilating  the 
divided  stricture  and  forming  a  metallic  floor,  along  which  the  point  of 
the  catheter  can  not  fail  to  pass  securely  into  the  bladder.  The  entry  of 
the  gorget  into  the  latter  viscus  is  signalized  by  an  immediate  gush  of 
urine  along  it.  A  silver  catheter  Qso.  18  or  20  French)  is  now  passed 
from  the  meatus  down  into  the  wound,  and  is  made  to  pass  once  or  twice 
through  the  divided  urethra,  where  it  can  be  seen  in  the  wound,  to  render 
certain  the  fact  that  no  obstructing  bands  have  been  left  undivided,  and 
is  then,  guided  by  the  probe-dilator,  passed  easily  and  certainly  along  the 
posterior  part  of  the  urethra  into  the  bladder.  The  gorget  is  now  with- 
drawn, and  the  catheter  fastened  in  the  urethra  and  allowed  to  remain  for 
three  or  four  days,  an  elastic  tube  conveying  the  urine  away.  After  the 
catheter  is  removed,  it  is  passed  daily,  or  every  second  or  third  day,  ac- 
cording to  circumstances,  until  the  wound  in  the  perinseum  is  healed ; 
and  after  the  parts  have  become  consolidated,  it  requires,  of  course,  to  be 
passed  still  from  time  to  time  to  prevent  recontraction, 

Treves  {op.  cit.,  vol.  ii,  page  630)  remarks  that  the  operation  requires 
a  good  light  and  infinite  patience.  There  is  often  some  difficulty  in  de- 
tecting the  orifice  of  the  stricture,  and  matters  may  be  complicated  by  a 
false  passage.  The  hooking  of  the  button  of  the  staff  on  to  the  upper 
angle  of  the  opened  urethra  is  not  always  of  service.  The  instrument 
has  to  be  held  by  an  assistant,  and  is  apt  to  be  in  the  way.  The  mar- 
gins of  the  urethral  wound  may  be  conveniently  held  aside  by  long 
threads  which  have  been  passed  by  means  of  curved  needles  in  holders. 

This  operation  properly  belongs  under  the  head  of  "  perineal  section," 
as  it  is  not  only  always  begun  without  a  guide  having  been  passed  through 
the  stricture,  but  is  often  of  necessity  continued  by  dissection  until  the 
urethra  is  fairly  opened,  even  the  probe-pointed  director  not  passing 
through  the  coarctation. 

h.  Code's  Operation. — This  consists  in  opening  the  urethra  at  the 
apex  of  the  prostate,  behind  the  obstruction,  no  guide  having  been  passed. 
The  patient  is  to  be  placed  in  the  usual  position  for  lithotomy  ;  and  it  is 
of  the  utmost  importance  that  the  body  and  pelvis  should  be  straight,  so 
that  the  median  line  may  be  accurately  preserved.  The  left  forefinger  of 
the  operator  is  then  introduced  into  the  rectum.  The  bearings  of  the 
prostate  are  examined  and  ascertained,  and  the  tip  of  the  finger  is  lodged 
at  the  apex  of  the  gland.  A  sharp-pointed  double-edged  knife  is  then 
plunged  steadily  and  boldly  into  the  median  line  of  the  perinfeum  and 
carried  on  in  a  direction  toward  the  tip  of  the  left  forefinger,  which  lies 
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in  the  rectum.  At  the  same  time  by  an  upward  and  downward  move- 
ment the  vertical  incision  may  be  carried  in  the  median  hne  to  any  ex- 
tent that  is  considered  desirable.  The  lower  extremity  of  the  wound 
should  come  to  within  half  an  inch  of  the  anus.  The  knife  should  never 
be  withdrawn  in  its  progress  toward  the  ajDex  of  the  prostate,  but  its  on- 
ward course  must  be  steadily  maintained  until  its  point  can  be  felt  in 
close  proximity  to  the  tip  of  the  left  forefinger.  When  the  operator  has 
fully  assured  himself  as  to  the  relative  position  of  his  finger,  the  apex  of 
the  prostate,  and  the  point  of  his  knife,  the  latter  is  to  be  advanced  with 
a  motion  somewhat  obliquely,  either  to  the  right  or  to  the  left,  and  it  can 
hardly  fail  to  pierce  the  urethra.  If,  in  this  step  of  the  operation,  the 
anterior  extremity  of  the  prostate  should  be  somewhat  incised,  it  is  a  mat- 
ter of  no  consequence. 

It  is  of  the  utmost  importance  that  the  knife  be  not  removed  from 
the  wound  and  that  no  deviation  be  made  from  its  original  direction 
until  the  object  is  accomplished.  If  the  knife  be  prematurely  removed, 
it  will  probably  when  reinserted  make  a  fresh  incision  and  complicate  the 
desired  result.  It  will  be  seen  that  the  wound  when  completed  repre- 
sents a  triangle,  the  base  being  the  external  vertical  incision  through  the 
perinseum,  while  the  apex,  and  consequently  the  point  of  the  knife,  im- 
pinge on  the  prostate.  The  knife  is  now  withdrawn,  but  the  left  fore- 
finger is  still  retained  in  the  rectum.  The  probe-pointed  director  is  car- 
ried through  the  wound  and  passed  into  the  bladder. 

It  only  remains  to  secure  this  drainage-tube  in  place  by  means  of  two 
tapes,  which  are  attached  to  the  sides  of  the  tube  on  the  one  hand,  and  to 
the  perineal  strips  of  a  T-bandage  on  the  other. 

Through  the  tube  the  bladder  may  be  washed  out. 

Indications. — The  operation  of  perineal  section  in  some  form  is  indi- 
cated in  all  cases  of  impassable  stricture.  If  there  are  no  other  complica- 
tions, the  method  of  Mr.  Wheelhouse  seems  to  me  to  meet  every  indica- 
tion. The  passage  of  the  staff  to  the  stricture  shows  the  exact  site  of  the 
latter.  The  insertion  of  the  threads  into  the  divided  urethra  serves  not 
only  to  hold  it  ojjen  and  give  an  opportunity  for  the  discovery  of  the 
proximal  portion,  but  also  fixes  the  anterior  end  and  renders  it  easil}^  rec- 
ognizable during  the  operation.  The  least  useful  direction  which  Mr. 
"Wheelhouse  gives  is  that  of  turning  the  staff  with  the  concavity  of  the 
curve  upward,  so  as  to  hook  it  into  the  upper  portion  of  the  urethral 
wound.  The  instrument  is  sometimes  in  the  way,  has  to  be  held  by  an 
assistant,  and  it  seems  to  me  does  not  afford  much  help  during  the 
operation. 

In  cases  in  which  a  portion  of  the  urethra  lias  been  practically  de- 
stroyed, in  which  urinary  extravasation  has  occurred  and  in  -which  the 
perinseum  is  riddled  with  sinuses,  and  in  those  of  great  urgency  from  ab- 
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solute  retention  and  in  which  no  aspirating  apparatus  is  procurable,  Cock's 
operation  may  be  tried.  The  operation  has,  however,  never  been  a  favor- 
ite wdth  me,  is  sometimes  disappointing  in  the  best  hands,  and,  as  Treves 
advises,  had  always  better  be  abandoned  if  the  urethra  is  not  opened  at 
the  first  or  second  trial. 

Retrograde  Catheterization. — If,  during  a  perineal  section,  persevering 
search  fails  to  reveal  the  proximal  end  of  the  urethra  in  cases  of  trau- 
matic stricture  with  practical  obliteration  of  the  canal,  are  suprapubic 
cystotomy  and  retrograde  catheterization  justifiable  ?  I  am  inclined  to 
answer  this  afiirmatively,  though  such  failures  should  be  most  exceptional. 
Retrograde  catheterization  was  practiced  for  the  first  time  in  1^57  by 
Verguin,  a  surgeon  of  Toulouse,  who  passed  a  catheter  into  the  urethra 
through  a  pre-existent  fistula  of  the  bladder,  consecutive  to  suprapubic 
puncture,  since  which  time  a  number  of  surgeons  have  had  recourse  to 
this  procedure ;  and  Sedillot  formally  expressed  his  opinion  that,  "  in  the 
absence  of  a  pre-existent  fistula,  if  in  the  course  of  an  external  urethrot- 
omy (perineal  section)  undertaken  for  an  impassable  stricture  it  were 
found  impossible  to  discover  the  posterior  end,  the  surgeon  would  be 
justified  in  doing  a  suprapubic  cystotomy  at  once  in  order  to  practice 
retrograde  catheterization." 

If  the  bladder  contains  urine,  and  particularly  if  it  is  distended,  press-  • 
ure  on  the  hypogastrium  or  bimanual  pressure  with  the  fingers  of  one 
hand  on  the  abdomen  and  of  the  other  in  the  rectum  will  often  cause 
a  jet  of  urine  to  issue  from  the  proximal  end  of  the  urethra  and  will  at 
once  disclose  its  situation.  Hsemostasis  in  the  whole  wound,  by  the  use 
of  very  hot  water,  will  sometimes  reveal  the  urethra  by  emphasizing  the 
diffei'ence  between  its  color  and  the  surrounding  parts,  the  urethra  gen- 
erally showing  much  paler.  The  relation  to  the  pubes  and  to  the  lower 
edge  of  the  triangular  ligament  should  be  most  carefully  borne  in  mind, 
the  search  for  the  torn  end  in  ruptures  or  for  the  portion  behind  the 
stricture  being  frequently  carried  too  near  the  pubes.  The  membranous 
urethra  in  the  adult  usually  runs  through  the  ligament  about  one  inch 
below  the  symphysis  and  about  three  quarters  of  an  inch  above  the  peri- 
neal center.  All  guides,  however,  fail  occasionally  in  certain  of  these 
cases,  and  it  is  then  that  suprapubic  cystotomy  is  warranted,  as  an  opera- 
tion with  so  small  a  mortality  that  the  slight  additional  risk  is  far  out- 
w^eighed  by  the  advantages  to  the  patient  of  having  even  an  imperfect 
restoration  of  the  urethral  canal. 

Drainage  after  External  Urethrotomy  and  Perineal  Section. — Much  dif- 
ference of  opinion  exists  as  to  the  value  of  a  retained  catheter  after  peri- 
neal operations  opening  into  the  urinary  tract.  Many  authorities  advise 
that  in  cases  of  section  for  stricture  no  instrument  should  be  employed, 
or  that,  at  the  most,  a  short  perineal  drainage-tube  be  used.      Others 
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direct  that  it  be  kept  in  for  forty-eight  hours  and  then  withdrawn.  I 
believe,  basing  my  opinion  on  a  fairly  extensive  trial  of  both  methods, 
that  the  retained  catheter  is  of  great  value  in  all  operations  connecting 
the  bladder  with  the  surface  of  the  body,  not  excepting  certain  cases  of 
lithotomy  with  purulent  cystitis.  If  Spence's  caution  is  observed,  and  it 
is  not  allowed  to  project  far  into  the  bladder,  and  if  it  is  kept  clean  and 
sweet  by  regular  antiseptic  injections,  it  is  of  the  utmost  advantage  in 
aiding  in  the  prevention  of  urethral  fever,  as  has  been  shown  by  Keyes, 
Harrison,  Diday,  Shield,  Davis,  Hill,  Gueterbock,  and  many  others.  The 
last-named  writer  suggests  (Zeitschrift  fiir  Chirurgie,  Bd.  xxv.  Heft  415, 
1888)  the  employment  of  prolonged  and  frequent  antiseptic  irrigation  or 
the  use  of  an  antiseptic  sitz-bath.  Of  equal  importance,  in  my  opinion, 
is  regular  catheterization  at  short  intervals,  begun  after  the  removal  of 
the  catheter  first  introduced.  I  have  repeatedly  seen  a  decided  febrile 
movement  after  urethral  operations  disappear  or  reappear  in  accord  with 
the  employment  or  the  neglect  of  the  catheter.  The  traumatic  urethritis, 
which  the  retained  catheter  or  the  frequent  use  of  the  instrument  is  said 
to  give  rise  to,  has  almost  disappeared  from  my  practice  since  I  have 
begun  the  use  of  antiseptic  irrigation  in  such  cases,  and  particularly  since 
I  have  paid  especial  attention  to  the  sterilization  of  the  urine  by  the 
internal  administration  of  antiseptics.  The  sterilization  of  urine  by  boric 
acid,  or  by  salol,  is  of  great  importance  in  the  after-treatment  of  all  these 
cases,  and  should  never  be  omitted.  These  remedies  are  most  effective, 
in  my  judgment,  if  combined  with  full  doses  of  quinine,  but  either  of 
them  is  far  more  useful  than  quinine  alone.  They  should  be  given  with 
more  freedom  and  more  regularity  in  urethral  and  vesical  operations. 

6.  Miscellaneous  Methods. — a.  Excision. — A  number  of  interest- 
ing cases  of  excision,  usually  for  traumatic  stricture,  have  been  reported. 
They  have  met  with  a  varying  degree  of  success.  Heusner  has  reported 
two  cases — one  with  slight  recontraction,  one  with  apparent  cure  three 
years  after  operation.  Konig,  Poncet  (who  reports  nine  cases),  and  others, 
have  recorded  similar  experiences.  The  latter  writer  believes  that  the 
indications  for  urethrectomy  are  to  be  found  in  the  existence  of  marked 
fibrous  periurethral  induration  encircling  the  urethra  in  the  perinreum, 
and  in  a  history  of  previous  operations. 

h.  Excision  with  Transplantation  of  Mucous  Membrane. — AYolfler  has 
reported  three  cases  in  which  he  employed  Thiersch's  method  of  trans- 
planting epidermis  for  the  radical  cure  of  stricture.  The  cases  Avere  of 
impermeable  stricture,  which  did  not  seem  to  him  suitable  for  internal 
urethrotomy  or  for  perineal  section.  The  cicatricial  area  of  the  strict- 
ured  urethra  was  first  carefully  excised,  and  afterward  the  granulating 
surface  was  entirely  covered  with  raucous  membi'ane  derived  from  a  pro- 
lapsed uterus  (of  which  there  were  two  cases  on  hand).     The  membrane 
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was  kept  in  place  bj  a  packing  of  iodoform  gauze,  lubricated  on  its  inner 
side  with  vaseline.  (The  method  of  bladder  drainage  is  not  mentioned.) 
Three  or  four  days  later  the  bandage  was  removed,  showing  a  gray,  sticky 
mass  where  the  mucous  membrane  had  been  placed.  Three  or  four  days 
later  the  granulating  area  seemed  covered  as  with  a  veil,  and  again  after 
four  or  iive  days  the  surface  was  smooth  and  shining,  like  true  mucous 
membrane.  One  of  the  patients  was  seen  after  a  year,  having  had  no  in- 
termediate treatment.  He  urinated  in  a  thick  stream.  The  second  did 
as  well,  but  the  observation  had  not  lasted  as  long.  The  third  died  six 
months  after  his  operation,  from  double  nepliritis.  Autopsy  demon- 
strated a  continuous  mucous  membrane.  The  boundary  between  the  old 
and  the  new  mucous  membrane  could  not  be  clearly  determined.  Men- 
sel,  of  Gotha,  Guyon,  and  others,  have  reported  favorable  results. 

Mayo  Robson  (Brit.  Med.  Jour.,  May  T,  1885)  describes  as  follows  his 
procedure  in  a  case  which  six  months  afterward  took  a  No.  13  (English) 
sound  without  a  hitch.  The  man  was  etherized  and  placed  in  the  lithot- 
omy position,  when  Mr.  Wlieelhouse's  staff  was  passed  down  to  the  stric- 
ture, the  scrotum  held  up,  and  the  urethra  laid  open  for  half  an  inch  in 
front  of  the  stricture,  which  was  carefully  divided  and  the  urethra  laid 
open  for  half  an  inch  behind  this.  The  stricture,  being  thus  fully  ex- 
posed, was  found  to  consist  of  a  fibrous  cicatricial  band  about  one  fourth 
of  an  inch  wide,  involving  mucous  membrane,  submucous  tissue,  and 
bulb  tissue.  The  whole  of  the  cicatrix  was  excised,  and  the  cut  ends  of 
the  mucous  membrane  were  drawn  together  o^'er  the  gap  thus  formed 
and  secured  by  a  continuous  catgut  suture.  A  catheter  being  then  passed 
into  the  bladder,  the  vertical  incision  into  the  urethra  was  united  by  cat- 
gut, thus  closing  the  canal  and  leaving  a  continuous  and  closed  urethra. 
The  last  sutures  were  an  afterthought,  and  perhaps  unnecessary,  for  they 
gave  way  on  the  second  day,  and  tlie  urine  partly  escaped  for  some  little 
time  by  the  perineal  wound,  which  healed  by  granulation,  as  in  the  ordi- 
nary boutonniere  operation.  For  the  first  two  days  after  operation  the 
temperature  reached  101°,  but  was  afterward  normal. 

Keyes  (Jour,  of  Cut.  and  Gen.-Urin.  Dis.,  July  and  August,  1888) 
has  recorded  a  case  in  which  he  excised  a  traumatic  stricture  and  im- 
planted a  portion  of  the  inner  layer  of  the  prepuce.  A  part  of  the  graft 
took,  and  the  patient  made  a  good  recovery.  Fourteen  months  later 
there  were  evidences  of  stricture,  but  they  were  slight,  and  Keyes  thought 
that  the  result  was  in  favor  of  the  method  of  treating  long,  tight,  fibrous, 
and  inodular  stricture  by  excision  and  grafting. 

c.  Electrolysis. — I  have  carefully  reviewed  the  entire  literature  of  this 
subject,  including  the  records  of  the  work  of  Mallez  and  Trippier,  New- 
man, and  Le  Fort,  and  have  no  hesitation  in  saying  that  the  evidence 
adduced  in  favor  of  the  method  is  altoo-ether  insufficient  to  warrant  its 
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general  adoption,  and  does  not  justify  even  a  belief  in  its  usefulness  in 
the  average  case.  As  to  the  claim  that  urethral  stricture  is  radically 
cured  by  this  method,  it  seems  to  me,  in  the  light  of  the  investigation  of 
Keyes  (X.  Y.  Med.  Jour.,  October  6,  1888,  page  372),  Tilden  Bro^n 
(Jour,  of  Cut.  and  Gen.-Urin.  Dis.,  July  and  August,  1888),  and  others, 
simply  preposterous.  F.  Swinford  Edwards  (Medical  Press  and  Circular, 
1888)  and  Bruce  Clark  (Brit.  Med.  Jour.,  December  7,  1889)  have  been 
the  most  prominent  British  advocates  of  the  method,  but  have  failed  to 
convince  their  colleagues  on  either  side  of  the  water  of  its  efficacy. 

d.  Divulsion  (Holt  and  Yoillemier,  Diet,  des  sci.  med.,  art.  Urethra). 
— This  method,  once  so  popular  in  the  treatment  of  stricture,  is  now 
almost  entirely  abandoned.  It  is  so  clumsy,  so  uncertain,  and  so  danger- 
ous, that  it  has  to-day  almost  no  advocates,  and  to  enter  into  an  extended 
augument  against  it  would  therefore,  in  my  opinion,  be  a  waste  of  time 
and  space.  Under  this  heading  may  be  mentioned,  only  to  condemn,  the 
procedures  known  as  forced  catheterization  (Desault,  Chopart,  ibid.),  im- 
mediate progressive  dilatation  (Maisonneuve,  Le  Fort,  ibid.),  tunneliza- 
tion (Hirschberg,  of  Frankfort,  ibid.),  "  rapid  dilatation  by  methodical, 
rational,  progressive,  and  maintained  compression  "  ! !  (Thiry,  of  Brussels), 
progressive  divulsion  (Lavaux,  Congres  Frangais  de  Chir.,  Paris,  1889, 
page  521),  etc.  They  all  involve  rupture  of  mucous  or  submucous  tissues 
to  an  indeterminate  extent  and  at  an  uncertain  point,  and  have  all  the 
disadvantages  of  internal  urethrotomy,  with  tlie  superadded  risks  of  a 
lacerated  and  contused  wound  as  compared  with  an  incised  wound. 

e.  Over-distention  of  the  urethra,  as  advocated  by  Dr.  Tuttle  (Xew 
York  Medical  Journal,  October  3,  1891),  is  performed  by  a  special  instru- 
ment. While  it  avoids  many  of  the  dangers  of  divulsion,  it  would  seem 
that  it  must  produce  at  least  minute  tears  of  the  mucous  surfaces.  The 
reported  results  in  thirty-five  cases  were  very  favorable,  and  the  method 
seems  worthy  of  further  and  careful  testing. 

/.  Water  (St.  Louis  Courier  of  Medicine,  March,  1886)  and  Air  (Felix 
Gauron,  These,  1889)  have  been  employed  as  dilating  agents,  being  con- 
ducted to  the  anterior  face  of  the  stricture  by  a  catheter  with  a  terminal 
aperture.  The  method  and  results  of  using  the  former  are  described  as 
'follows :  The  catheter  is  attached  to  a  tube  four  feet  long,  connecting 
with  a  reservoir  about  four  feet  above  tlie  bed,  containing  water  at  a 
temperature  of  from  100°  to  106°  Fahr. 

The  patient  holds  the  penis  well  compressed  on  the  catheter  to  pre- 
vent reflux  of  the  water,  and  at  the  same  time  keeps  the  catheter  end 
well  down  on  the  face  of  the  stricture  for  the  whole  time  of  the  seance, 
which  lasts  from  three  quarters  of  an  hour  to  one  hour. 

On  the  removal  of  the  water-pressure  a  filiform  is  introduced,  if  pos- 
sible, using  the  ordinary  modifications  of  direction  and   motion  to  enter 
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the  stricture.  The  author  beheves  the  good  result  is  reached  in  three 
ways : 

1.  Pressure  of  the  water  against  the  opening.  2.  Gentle  pressure  of 
the  instrument,  acting  as  in  Gujon's  method  of  "  supported  catheteriza- 
tion." 3.  Effect  of  the  warm  water,  probably  modifying  the  physiologi- 
cal condition  of  the  stricture  tissue. 

Thus,  in  one  of  his  cases  he  failed  three  times  with  cold  water,  and 
succeeded  the  fourth  time  with  warm  water.  He  gives  seven  cases  of  gonor- 
rhoea! and  traumatic  stricture,  impermeable  previously,  of  which  four  ad- 
mitted liliforms  after  one  seance  of  simple  hydraulic  pressure  of  forty- 
five  minutes  ;  one  admitted  it  after  two  seances  of  five  minutes  each — this 
was  a  traumatic  case,  in  which  the  liquid  went  over  to  the  bladder,  proba- 
bly the  impossibility  to  pass  before  was  due  to  deviation  rather  than 
stricture  of  the  canal ;  one  case  yielded  after  four  seances  of  one  hour  each  ; 
finally,  one  case  of  traumatic  stricture  did  not  yield  to  six  seances^  and  was 
treated  by  perineal  section. 

Some  of  the  cases  were  treated  subsequently  by  various  methods  to 
cure  the  stricture. 

They  occurred  in  the  Hopital  Necker — six  in  the  service  of  Guyon 
and  one  in  that  of  Trelat — while  the  author  was  interne  there. 

g.  Massage  has  been  employed  by  Antal  (Centralblatt  fiir  die  gesammte 
Ther.,  July,  1889),  wOio  reports  distinct  beneficial  results  in  six  cases. 

A.  Cauterization,  while  it  still  crops  out  in  the  literature  of  stricture 
now  and  then,  is  antiquated  and  barbarous,  and  does  not  require  dis- 
cussion. 

My  conclusions  as  to  the  treatment  of  organic  strictures  of  the  urethra 
may  be  summed  up  as  follows : 

1.  Strictures  of  large  caliber — that  is,  of  more  than  15  French,  situ- 
ated at  or  behind  the  bulbo-membranous  urethra,  are  to  be  treated,  almost 
without  exception,  by  gradual  dilatation. 

2.  Strictures  of  large  caliber  occupying  the  pendulous  urethra  are  to 
be  treated  by  gradual  dilatation  when  very  recent  and  soft,  and  by  inter- 
nal urethrotomy  when  of  longer  standing,  distinctly  fibrous  in  character, 
or  non-dilatable.  It  is  to  be  remembered  that  the  great  majority  of  so- 
called  strictures  of  large  caliber  of  the  pendulous  urethra  are  merely 
points  of  physiological  narrowing, 

3.  Strictures  of  the  meatus  and  of  the  neighborhood  of  the  fossa 
navicularis  should  be  divided  upon  the  floor  of  the  urethra  whenever  it 
is  evident  that  they  are  real  pathological  conditions  producing  definite 
symptoms  and  not  normal  points  of  narrowing. 

4.  Strictures  of  small  caliber  (less  than  15  French),  situated  in  advance 
of  the  bulbo-membranous  junction,  unless  seen  very  early  and  found  to 
be  unusually  soft  and  dilatable,  furnish  the  typical  condition  for  internal 
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urethrotomy,  whicli  should  be  done  on  the  roof  of  the  urethra,  preferably 
with  a  dilating  urethrotome,  and  invariably  with  all  antiseptic  precau- 
tions. The  operation  is  especially  indicated  if  the  stricture  is  irritable, 
resilient,  or  inodular.  Combined  internal  and  external  urethrotomy  is 
often  of  advantage  under  these  circumstances. 

5.  Strictures  of  small  caliber  (less  than  15  French),  situated  at  or 
deeper  than  the  bulbo-membranous  junction,  should  be  treated,  whenever 
possible,  by  gradual  dilatation.  In  a  case  of  resilient,  irritable,  or  trau- 
matic stricture  in  this  region,  or  of  stricture  which  for  any  reason  (as 
the  occurrence  of  rigors)  is  non-dilatable,  external  perineal  urethrotomy 
is  the  operation  of  choice. 

6.  Strictures  of  the  deep  urethra,  permeable  only  to  filiform  bougies, 
should  be  treated  by  gradual  dilatation  when  possible,  the  filiform  being 
left  in  situ  for  some  time  and  followed  by  the  introduction  of  others,  or 
used  as  a  guide  for  a  tunneled  catheter.  If  the  stricture  be  not  suitable 
for  dilatation,  external  perineal  urethrotomy  should  be  performed. 

7.  Impassable  strictures  of  the  deep  urethra  always  require  the  per- 
formance of  perineal  section.  They  sometimes  can  best  be  treated  by 
exsection,  followed  by  the  implantation  of  grafts  of  mucous  membrane. 

Stricture  of  the  Female  Urethra. — This  comparatively  rare  con- 
dition deserves  at  least  a  mention,  although  it  has  attracted  but  little  at- 
tention from  surgical  writers. 

Herman,  of  London,  in  1887  reported  to  the  Obstetrical  Society  his 
views,  after  an  examination  of  the  female  urethra  in  fifty -five  cases,  in 
which  no  urinary  trouble  was  complained  of.  He  found  that  in  the 
majority  a  No.  17  catheter  would  pass,  and  in  all  but  two  a  No.  14.  He 
related  six  cases  of  stricture  of  the  female  urethra  under  his  own  care.  He 
had  collected  and  arranged  in  tabular  form  twenty-three  others,  which  were 
all  that  he  had  been  able  to  find  reported.  He  drew  a  parallel  between 
the  two  sexes  as  to  the  etiology  of  urethral  stricture,  and  attempted  to  show 
that,  while  it  was  commoner  in  males  its  causes  were  much  the  same  in  the 
two  sexes.  In  both  it  might  be  the  result  of  injury  (these  cases  being 
proportionately  commoner  in  women  on  account  of  child-bearing),  or  of 
the  cicatrization  of  chancres.  In  the  woman  it  was  sometimes  due  to 
the  so-called  lupus  of  the  vulva.  In  both  sexes  the  chief  cause  in  young 
and  middle-aged  subjects  was  gonorrhcea.  In  old  women  there  was 
found  stricture  due  to  general  filu-ous  thickening  and  induration  of  the 
urethra,  occurring  without  any  history  of  gonorrhcea  or  other  discover- 
able local  cause.  The  author  suggested  that,  as  in  women  the  homologue 
of  the  prostate  gland  was  the  urethro-vaginal  cellular  tissue,  these  cases 
were  possibly  analogous  to  enlarged  prostate  in  the  male.  As  to  treat- 
ment, he  found  that  rapid  dilatation  was  so  simple  and  successful  that  it 
was  preferal>le  to  any  other  method. 
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Otis,  of  !N"ew  Tork,  is  convinced  that  the  foundation  of  at  least  the 
largest  proportion  of  the  cases  consists  in  cicatricial  deposits,  due  to  lith- 
iasis,  at  periods  often  long  antecedent  to  the  gonorrhoea  to  which  thej  are 
attributed.  These  strictures  are  productive  of  severe  reflex  irritations 
and  neuroses,  which  may  be  attributed  to  causes  quite  independent  of 
their  relations  to  the  urethra.  In  such  cases  Otis  suggests  the  desirability 
of  early  exploration  of  the  urethra,  b}^  means  of  the  urethrometer  or  the 
bulbous  sound,  to  demonstrate  the  condition  present. 

Yan  de  "Warker  (Medical  ISTews,  July  16,  1887)  has  discussed  the  sub- 
ject at  length,  and  gives  a  brief  review  of  its  history,  or  rather  of  its 
absence  of  history,  and  urges  the  importance  of  examination  with  bulb- 
ous sounds  in  various  urinary  difficulties  in  the  female.  He  offers  no 
opinion  as  to  the  etiology  of  such  strictures,  but  believes  that  they  are 
both  as  frequent  and  as  important  as  in  the  male.  He  adds :  "  Some- 
times the  constrictions  are  arranged  in  series,  and  Kos.  24  to  27  bulb 
will  slip  along  in  a  series  of  jerks  that  offer  but  the  slightest  resistance  to 
the  hands ;  but  more  usually  one  or  two  of  these  bands  are  found  located 
at  the  middle  or  upper  portion  of  the  urethra.  The  lumen  of  the  nor- 
mal female  urethra  is  not  the  same  throughout  its  length.  It  is  con- 
tracted toward  the  meatus,  expanded  in  the  middle  portion,  and  narrows 
again  as  it  approaches  the  bladder.  The  use  of  the  urethrometer  proves 
this.  One  must  not,  therefore,  allow  error  to  occur  from  the  introduc- 
tion of  too  large  a  bulb,  which  would  move  with  more  freedom  at  one 
portion  of  the  urethra  than  at  another.  The  sensation  of  meeting  and 
passing  one  of  these  bands  is  so  characteristic  and  unmistakable  that 
there  is  little  danger  of  error." 

In  strictures  of  small  dimensions,  if  the  obstruction  is  sufficient  to 
diminish  the  stream,  this  symptom  of  course  persists ;  but  even  here  it  is 
subject  to  varying  degrees  of  intensity,  amounting  occasionally  to  reten- 
tion, while  it  is  possible  to  introduce  a  fair-sized  catheter.  In  women  it 
is  not  safe  to  regard  every  case  of  urine  retention  as  hysterical  until,  after 
a  urethral  examination  by  the  bulbs,  the  passage  is  shown  to  be  free  from 
strictures,  large  or  small.  For  the  purpose  of  dilatation  he  makes  use  of 
graduated  steel  sounds,  the  same  as  are  used  to  treat  male  stricture.  The 
action  is  twofold — to  dilate  and  to  cause  gradual  absorption  C)f  the  con- 
stricting exudate.  In  strictures  of  large  size,  forcible  dilatation  or  divul- 
sion  may  be  used.  The  treatment,  made  two  or  three  times  a  week,  ex- 
tends over  a  considerable  length  of  time — from  two  to  three  months — 
but  the  relief  given  to  the  patient  by  the  use  of  sounds  is  very  satis- 
factory. As  the  dilatation  of  the  urethra  which  they  produce  is  no  more 
important  than  the  absorption  caused  by  their  use,  the  latter  implies  a 
more  or  less  prolonged  treatment.  He  believes  any  one  can  verify  this 
position  upon  the  subject  by  the  habitual  examination  of  the  urethra 
21 
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■witli  the  exploratory  bulbs  in  every  case  of  pelvic  disease  that  presents 
itself  for  treatment, 

I  have  no  positive  opinion  based  on  experience  to  express  npon  this 
subject ;  but  the  anatomical  conditions  seem  to  me  to  make  it  probable 
that  stricture  of  the  female  urethra  will  never  occur  with  great  fre- 
quency. Tlie  subject  is,  however,  worthy  of  more  attention  than  it  has 
yet  received,  even  if  the  results  of  further  study  should  be  negative. 


DISEASES   OF  THE  PROSTATE. 

By  W.  T.  BELFIELD,  M.  D. 

WOUNDS. 

The  prostate  is  so  thoroughly  protected  by  surrounding  parts  that, 
aside  from  wounds  made  by  the  surgeon,  it  is  rarely  the  object  of  mechan- 
ical violence,  except  when  contiguous  organs,  of  more  vital  importance, 
are  simultaneously  injured.  Its  tissue  exhibits  decided  reparative  power  ; 
even  the  lacerations  produced  by  forcible  and  faulty  handling  of  catheter 
and  sound — bathed  as  they  often  are  with  fetid  urine — commonly  heal 
rapidly. 

Wounds  of  the  prostate  contain  three  sources  of  peril :  infiltration  of 
surrounding  tissues  with  urine ;  haemorrhage  ;  septic  phlebitis,  followed  by 
prostatic  abscess  or  even  pyaemia. 

Urinary  infiltration  extends  backward  into  the  ischio-rectal  tissue, 
forward  into  the  prevesical  space,  and  into  the  perinseum ;  the  direction 
depending  upon  the  involvement  of  the  different  fasciae  in  the  wound.  I 
have  seen  the  entire  pelvic  contents  below  the  peritonaeum,  and  the 
perinaeum,  penis,  and  scrotum,  infiltrated  with  urine  after  forcible  at- 
tempts at  catheterism  through  an  enlarged  prostate. 

Haemorrhage  from  the  large  and  numerous  prostatic  veins  may  be 
considerable  and  its  extent  unsuspected,  because  the  blood  flows  into  the 
bladder. 

Treatment. — In  lacerations  of  the  prostate  catheterism  is  suggested 
by  the  lesions  :  urinary  infiltration  demands  free  incision  and  drainage ; 
haemorrhage  requires  hot- water  injections  and  pressure  with  a  large 
sound.  In  either  case  a  catheter  should  be  tied  in  for  a  day  or  two,  to 
prevent  repetition  of  the  injury.  In  rare  cases  haemorrhage  may  persist 
in  spite  of  these  measures  ;  in  such  case  perineal  urethrotomy  affords 
digital  control  of  the  bleeding  surface  as  well  as  drainage  of  the  bladder. 

Several  cases  of  enlarged  prostate  have  come  under  the  writer's  care, 
in  which  prostate  and  perinseum  were  so  extensively  lacerated  by  forcible 
catheterism  that  the  urethra  could  not  be  identified  even  after  perineal 
incision.  Suprapubic  cystotomy  and  retrograde  catheterism  were  per- 
formed in  the  earlier  cases ;  in  later  instances  I  have  passed  a  trocar  and 
cannula  from  the  perinaeum  through  the  prostate  into  the  bladder,  and  left 
a  drainage-tube  in  the  new  passage  for  several  days  ;  a  catheter  intro- 
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duced  from  the  meatus  lias  then  found  the  natural  channel  through  the 
prostate. 

Abscess  in  or  around  the  prostate  can  generally  be  evacuated  by  as- 
piration from  the  perinaBum ;  yet  the  free  drainage  usually  required  can 
be  secured  only  by  incision.  The  body  of  the  prostate,  the  seminal 
vesicles,  and  base  of  the  bladder,  can  be  freely  exposed  by  an  incision 
beginning  at  the  tip  of  the  coccyx  and  extending  around  the  sphincter 
ani  to  the  j)erineal  raphe  ;  the  rectum  is  separated  by  blunt  dissection 
and  turned  to  one  side.  Should  the  septic  infection  have  involved  the 
prevesical  tissue,  a  suprapubic  incision  is  needed  ;  this  space  is  most 
thoroughly  drained  by  carrying  a  tube  from  the  ventral  incision  behind 
the  symphysis  (on  either  side  of  the  median  line  so  as  to  avoid  the  pros- 
tate), and  through  the  perinssum,  emerging  in  the  median  line  an  inch  or 
more  in  front  of  the  anus. 

Continuous  Immersion  in  hot  water  is  a  most  important  measure  for 
removing  toxic  products  from  a  septic  wound ;  it  is,  in  fact,  the  only 
rapid  way  of  clearing  tissues  infiltrated  with  carriers  of  pathogenic 
bacteria,  such  as  foul  urine  and  pus.  This  method,  while  not  novel,  has 
not  secured  general  adoption,  probably  because  of  the  usual  difficulty  of 
execution ;  this  should  not  excuse  the  neglect  of  so  essential  a  measure. 
Tissues  infiltrated  with  pus  from  urinary  extravasation  (or  from  other 
cause)  should,  after  necessary  incisions,  be  immersed  in  hot  water  con- 
tinuously for  several  hours,  if  facilities  permit — certainly  for  twenty  to 
thirty  minutes  several  times  in  the  first  forty-eight  hours.  A  full-length 
bath  may  be  required ;  where  such  is  not  available,  a  portable  tub  of 
canvas  can  be  constructed  at  small  expense,  placed  beside  the  patient's 
bed,  and  occupied  by  him  so  much  of  the  time  as  the  circumstances  of 
the  case  may  require.  The  water  should  cover  the  entire  area  infected, 
and  the  usual  irrigations  be  made  in  the  bath.  The  writer  has  long  em- 
ployed continuous  immersion  for  cleansing  septic  wounds  in  general,  and 
in  particular  for  the  after-treatment  of  cystotomies,  urinary  infiltrations, 
pelvic  abscess,  etc.,  and  considers  it  the  one  reliable  antiseptic  method  for 

septic  wounds. 

ACUTE  PROSTATITIS. 

Acute  septic  invasion  of  the  prostate  is  commonly  an  extension  of  a 
suppurative  process  of  the  anterior  urethra;  the  latter  may  be  acute 
(gonorrhoeal)  or  chronic.  Provocation  to  the  involvement  of  the  prostate 
may  be  chilling,  sexual  indulgence,  drink,  violent  exertion,  or  the  passage 
of  instruments  into  the  deep  urethra.  Possible  contributive  factors  are 
direct  violence  to  the  perinaeum,  severe  urethral  injections,  injury  by 
instruments,  or  calculi. 

The  symptoms,  course,  and  treatment  are  elsewhere  described  (see 
"  Complications  of  Gonorrhoea.") 
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CHRONIC  INFLAMMATION  OP  THE  PROSTATE  AND  APPENDAGES,  IN- 
CLUDING CHRONIC  PROSTATITIS,  PROSTATORRHCEA,  PROSTATIC  AB- 
SCESS, AND  PELVIC  ABSCESS. 

All  modern  works  on  genito-urinary  surgery  devote  a  chapter  to 
chronic  prostatitis  (often  miscalled,  by  one  of  its  symptoms,  prostator- 
rhoea),  and  all  contain  descriptions  of  chronic  abscess  in  and  around  the 
prostate  and  epididymis.  Yet  no  author  that  I  have  consulted  notes  the 
fact  that  chronic  inflammation  affecting  the  prostate  is  commonly  not 
limited  to  that  organ,  but  invades  a  part  or  the  whole  of  the  genital  tube 
proper — seminal  vesicle,  vas  deferens,  epididymis — and  naturally  involves 
also  the  connective  tissue  inclosing  this  tube.  The  condition  is  therefore 
not  merely  a  prostatitis,  but  a  chronic  inflammation  of  the  genital  canal, 
or,  to  paraphrase  the  term  made  familiar  by  gynaecologists,  of  the  pros- 
tate and  its  appendages. 

There  is,  indeed,  a  complete  analogy  witli  the  chronic  inflammatory 
conditions  of  the  uterus  and  tubes  so  far  as  morbid  anatomy  is  concerned  ; 
pelvic  cellulitis  and  abscess  (the  so-called  periprostatic  abscess)  are  proba- 
bly less  frequent  than  in  the  female,  though  by  no  means  rare ;  possibly 
they  are  still  sometimes  overlooked  in  the  male,  as  they  were  formerly  in 
the  female. 

Etiology. — Among  the  causes,  gonorrhoeal  infection  seems  the  most 
frequent ;  excessive  sexual  excitement,  chilling,  injury  to  the  perinseum 
(horseback  and  bicycle  riding)  seem  possible  causes.  Chronic  suppuration 
in  the  urethra  from  an}'-  cause  is  very  often  propagated  to  the  genital 
canal ;  hence  stricture  occupies  a  causal  relation,  and  the  regular  catheter- 
ism  necessitated  by  prostatic  hypertrophy  induces  a  chronic  catarrh  of  the 
deep  urethra,  which  is  often  propagated  along  the  genital  tube  even  to 
the  epididymis. 

High  living  certainly  favors  this  morbid  condition,  either  through 
constant  congestion  of  the  pelvic  veins  or  by  inducing  the  gouty  diathesis. 

Morbid  Anatomy. — As  the  disease  is  never  fatal  except  through 
abscess  formation,  post-mortem  observation  of  the  earlier  lesions  is  rare. 
In  the  prostate  there  have  been  seen  the  usual  results  of  catarrhal  and 
suppurative  inflammation ;  the  racemose  glands  and  prostatic  utricle  are 
distended  with  secretion  mixed  with  pus,  sometimes  forming  large  excava- 
tions in  the  substance  of  the  organ ;  the  parenchyma  undergoes  either 
atrophy  or  a  thickening  whereby  the  size  and  consistence  of  the  prostate 
are  somewhat  increased,  while  its  rectal  surface  may  become  uneven. 
Seminal  vesicles,  efferent  tubes,  and  epididymis  may  exhibit  similar  dis- 
tention, with  catarrhal  and  suppurative  products,  and  are  also  found  to 
be  thickened.  The  surrounding  connective  tissue  between  bladder  and 
rectum,  and  in  the  prevesical  space,  is  hard  and  brawny. 
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Kirmesson  and  Desnos  have  recently  called  attention  to  the  fibroid 
thickening  of  the  anterior  rectal  wall  which  may  accompany  chronic  in- 
flammation of  the  prostate. 

Symptoms. — These  vary  extremely  in  severity  with  the  cause  and 
extent  of  the  inflammation.  Two  types  may  be  described :  in  the  first, 
the  patient  is  a  man  under  thirty-five  when  the  disease  begins,  and  the 
cause  is  gonorrhoeal  infection  ;  in  the  second,  the  subject  is  often  elderly, 
and  the  excitant  nongonorrhoeal. 

In  the  former  case  the  symptoms  are  those  commonly  described  under 
chronic  prostatitis ;  they  are  mental  and  physical,  the  latter  due  largely  to 
derangement  of  the  urinary,  sexual,  and  rectal  functions.  There  is  a  pain- 
ful sense  of  fullness  in  the  perinaeum ;  dull  pain  in  the  rectum  and  glans 
penis  ("neuralgia  of  the  urethra"),  suprapubic  region,  and  down  the 
thighs,  aggravated  by  jolting  in  cars  and  wagons,  by  sitting  on  upholstered 
chairs,  crossing  the  legs,  etc. 

Urination  is  unduly  frequent,  and  the  call  to  micturate  imperative ;  at 
the  end  of  the  act  pain  is  felt  in  the  bladder-neck,  and  a  trace  of  blood 
mingles  with  the  urine,  which  is  followed  by  a  thick,  viscid  fluid — not 
semen,  but  the  contents  of  the  distended  prostatic  glands.  This  inter- 
mittent discharge  of  a  glairy,  viscid  liquid  is  the  true  "  prostatorrhoea," 
though  the  name  is  often  given  to  a  continuous  watery  discharge,  which 
seems  to  proceed  less  from  the  prostate  than  from  the  membranous  and 
anterior  urethra,  which  may  participate  in  the  chronic  catarrhal  condi- 
tion. 

Sexual  desire  is  commonly  decreased,  and  pleasure  much  diminished 
or  even  absent ;  ejaculation  may  be  painful,  and  tlie  semen  tinged  with 
blood  ;  involuntary  emissions  are  frequent.  Sterility  is  a  possible  effect ; 
for,  as  Fiirbringer  has  shown,  the  spermatozoa  exhibit  their  vibratile 
movement  only  after  contact  with  normal  prostatic  fluid.  It  is  to  be  ex- 
pected, and  I  have  verified  the  expectation  by  actual  observation,  that  the 
secretion  of  the  chronically  inflamed  prostate  fails  to  arouse  their  activity. 

Defecation  is  accompanied  with  such  unpleasant,  even  painful,  sensa- 
tion that  some  of  these  patients  seek  treatment  for  piles.  One  of  my 
cases,  with  typical  chronic  suppurative  prostatitis,  had  received  local 
treatment  for  piles  for  a  year  without  appreciable  effect. 

Extension  of  the  inflammation  to  the  epididymis  induces  thickening, 
sensitiveness,  and  fleeting  pains  ("  neuralgia  of  the  testicle  "). 

Physical  examination  shows  undue  sensitiveness  of  the  entire  genital 
tube  and  vicinity,  the  prostate,  the  suprapubic  region,  the  s])ace  between 
the  bladder  and  rectum  (where  a  brawny  hardness  is  also  perceptible), 
the  spermatic  cord,  and  epididymis. 

The  mental  symptoms  are  striking  and  characteristic — despondency, 
even  melancholy,  quite  out  of  proportion  to  the  physical  ailment.     "While 
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this  is  sometimes  partly  due  to  the  erroneous  belief  that  the  prostatic  dis- 
charges are  seminal  losses,  yet  it  is  pronounced  in  other  cases. 

The  second  type  of  chronic  inflammation  of  the  genital  canal  is  one 
that  I  have  never  seen  described.  From  the  fact  that  all  standard  authors 
consider  "  chronic  prostatitis  "  a  disease  of  men  under  forty,  I  infer  that 
this  type  has  not  been  generally  recognized.  It  occurs  at  any  age  from 
twenty  to  sixty,  though  my  cases  have  usually  been  between  forty  and 
fifty  years — men  who  have  always  been  accustomed  to  high  living  and 
sensual  indulgence.  Gonorrhoea  is  sometimes  denied  absolutely,  more 
often  admitted  in  youth,  ten  or  more  years  before  the  beginning  of  pres- 
ent ailment.  The  symptoms  are  those  of  the  first  type  in  minor  degree, 
diminution  of  sexual  desire  and  pleasure  and  neuralgia  of  the  testicle 
being  among  the  most  constant.  Thickening  of  the  prostate  and  of  the 
epididymis  is  frequent. 

Diagnosis. — Chronic  inflammation  of  the  prostate  and  aj)pendages 
of  gonorrhceal  origin  is  distinguished  from  other  complaints  by  the 
grouping  of  the  symptoms  just  enumerated.  The  usual  demonstration  of 
catarrh  of  the  prostatic  urethra,  by  irrigating  the  anterior  channel,  and 
then  having  the  urine  passed  in  two  bottles,  should  oe  made.  Further 
proof  as  to  the.  source  of  the  pus  can  be  obtained  by  "  milking "  the 
prostate  from  the  rectum.  Tuberculosis  of  these  organs  is  the  only 
morbid  condition  requiring  careful  difi:'erentiation ;  it  is  distinguished  by 
the  nodular  and  irregular  hardness  and  extensive  thickening  in  the 
prostate,  seminal  vesicle,  and  epididymis. 

The  nongonorrhoeal  type  exliibits  usually  a  less  pronounced  and  com- 
plete picture  ;  it  differs  from  tuberculosis  in  the  features  already  men- 
tioned. It  may  be,  however,  confounded  with  the  early  stage  of  prostatic 
hypertrophy,  since  both  are  common  after  the  fortieth  year  ;  indeed,  they 
may  coexist  in  the  same  patient. 

Prognosis. — This  condition  involves  no  peril  to  life  except  through 
abscess  formation,  and  even  then  is  not  commonly  fatal.  Yet  complete 
local  recovery  can  not  always  be  assured ;  the  more  recent  and  acute 
cases  are  the  most  favorable.  Those  in  which  the  prostate  alone  is  in- 
volved more  frequently  recover  than  do  those  in  which  the  appendages 
also  are  chronically  inflamed. 

Treatment. — Chronic  inflammation  of  the  prostate  alone  can  usually 
be  relieved  by  applications  to  the  urethral  and  rectal  surfaces  of  the 
organ  and  to  the  perinseum,  A  large  (16  to  20  English)  sound  is  intro- 
duced every  two  or  three  days,  and  permitted  to  remain  three  to  five 
minutes ;  it  should  be  used  cold,  or  first  quite  hot  and  then  withdrawn, 
quickly  cooled  and  reintroduced. 

Irrigation  of  the  prostatic  urethra  with  a  quart  or  more  of  hot  water 
(110°  to  120°  Fahr.),  the  bladder  being  emptied  as  required,  is  an  effective 
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measure.  Instillation  of  a  few  drops  of  silver  nitrate,  two  to  five  per 
cent  solution,  is  another. 

The  rectal  surface  of  the  prostate  is  medicated  by  suppositories,  each 
containing  one  half  grain  of  iodoform  with  cocaine  or  belladonna,  and 
by  hot  rectal  injections. 

The  perinaeum  is  irritated  by  mustard  or  a  bhster,  repeated  at  in- 
tervals of  a  few  days  for  several  weeks.  Galvanism  of  the  prostate  has 
been  advised,  a  current  of  ten  to  twenty  milliamperes  being  passed  for 
ten  minutes  from  a  negative  pole  in  the  prostatic  urethra  to  a  positive 
sponge  on  the  perinseum.  The  general  health  should  be  most  carefully 
maintained  ;  the  extreme  despondency  is  better  relieved  by  evident  im- 
provement in  the  local  condition  than  by  good  advice,  as  usually  recom- 
mended. 

Some  cases,  particularly  those  in  which  chronic  suppuration  of  the 
prostate  exists,  do  not  materially  improve  under  these  measures.  In 
these  I  have  had  the  best  results  by  two  additional  procedures :  careful 
stretching  of  the  prostate  by  a  special  dilator,  and  parenchymatous  in- 
jections from  the  perinseum.  The  stretching  is  used  (in  the  absence  of 
suppuration)  where  the  characteristic  perineal  pain  and  sense  of  weight 
are  prominent ;  it  is  followed  by  hot  irrigation  and  instillation  of  silver- 
nitrate  solution. 

Parenchymatous  injections  are  made  from  the  perinseum  with  the 
ordinary  hypodermic  syringe  provided  with  a  strong  needle  three  inches 
long;  iodine-trichloride  solution  (1  part  to  1,000  to  2,000  of  distilled 
water)  is  the  agent  employed,  ten  to  thirty  minims  being  daily  dis- 
tributed in  the  gland  during  the  gradual  withdrawal  of  the  needle. 

When  the  chronic  inflammation  has  involved  the  vas  deferens  and 
epididymis,  a  suspensory  bandage  is  a  valuable  adjuvant. 

Chronic  Suppuration  is  a  frequent  feature  of  chronic  inflammation  of 
the  genital  canal,  though  the  additional  symptoms  may  be  slight  and  pass 
unrecognized  unless  the  pus  reaches  the  surface.  It  occurs  in  the  prostate, 
seminal  vesicle,  pelvic  connective  tissue,  and  epididymis.  In  the  prostate 
the  pus  commonly  empties  spontaneously  into  the  bladder  or  urethra ;  or 
it  mav,  by  causing  retention  of  urine,  lead  to  the  introduction  of  a  catheter, 
the  pressure  of  this  instrument  bursting  the  abscess  wall.  Such  abscess 
formation  is  not  rare  in  cases  of  prostatic  hypertrophy  and  of  chronic 
prostatitis  from  gonorrhoea  or  stricture. 

Chronic  suppuration  in  the  seminal  vesicles  (often  associated  with  the 
same  process  in  the  prostate)  may  discharge  into  the  urethra ;  or  it  may 
extend  to  the  connective  tissue  between  the  bladder  and  rectum,  produc- 
ing a  so-called  "  periprostatic  " — properly  speaking,  pelvic — abscess.  The 
pns  may  slowly  burrow  through  the  entire  pelvic  connective  tissue  even 
to  the  iliac  crest,  or  it  may  remain  long  localized  between  the  bladder 
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and  rectum.  The  abscess  ultimately  points  toward  the  rectum,  bladder, 
perinseum,  or  suprapubic  region.  The  suppurative  process  may  pro- 
ceed along  the  vas  deferens  and  involve  the  epididymis,  tunica  vaginalis, 
and  even  the  testicle. 

These  chronic  suppurations  due  to  subacute  inflammation  of  the 
genital  canal,  and  usually  extending  from  the  prostate,  often  remain  un- 
detected until  they  reach  the  surface  or  are  revealed  by  autopsy.  They 
are  directly  responsible  for  some  cases  of  retention  of  urine,  chronic 
cystitis,  chronic  urethral  discharge,  nocturnal  emissions,  vesical  and  rec- 
tal irritation  and  rectal  fistula,  suppurative  epididymitis  and  orchitis. 
They  can  often  be  detected  by  careful  digital  examination,  by  rectal 
touch,  and  bimanual  method. 

A  pelvic  abscess,  when  discovered,  should  be  opened  not  through  the 
nearest  surface,  if  that  be  a  mucous  membrane,  but  always  through  the 
skin.  I  have  seen  several  chronic  rectal  and  one  urethro-rectal  fistula 
result  from  the  incision  of  an  abscess  in  the  recto-vesical  septum  from 
the  rectum.  Abscess  in  this  locality  can  always  be  reached  by  incision 
from  the  perinseum,  as  already  described ;  this  route  should  be  followed, 
even  if  the  pus  is  found  bulging  the  rectal  wall  into  the  lumen  of  the  gut. 

Tumors  of  the  Prostate. — Tumors  originating  in  the  prostate  are  : 

1,  Fibro-adenoma,  Jibro-myoma,  both  included  under  the  time-honored 

name  "  hypertrophy  of  the  prostate  "  ;   2,  Papilloma ;  3,   Cancer  ;  and, 

4,   Cysts. 

HYPERTROPHY  OF  THE  PROSTATE. 

Prostatic  hypertrophy  is  a  disease  of  the  second  half  of  life  ;  the 
period  at  which  it  commonly  begins  is  undetermined,  since  it  causes 
pronounced  symptoms  only  indirectly,  namely,  by  interference  with  the 
function  of  the  bladder ;  hence  it  remains  unnoticed  until  the  occurrence 
of  vesical  disorder  leads  to  its  detection.  This  does  not,  as  a  rule,  occur 
before  the  forty-fifth  year  of  age,  though  individual  cases  have  even 
required  operative  relief  at  an  earlier  age,  and  unique  instances  of  pros- 
tatic hypertrophy  have  been  observed  at  thirty-six,  twenty-seven,  and 
even  five  years  of  age. 

The  teaching  of  the  older  surgeons,  that  this  morbid  condition  of  the 
prostate  is  limited  to  advanced  life,  must  therefore  be  interpreted  as 
meaning  that  extreme  interference  with  the  exit  of  urine  by  the  en- 
larged prostate  does  not  commonly  occur  before  the  fiftieth  year. 

Some  degree  of  enlargement  is  found  in  about  thirty  per  cent  of  men 
who  have  passed  this  period ;  in  many  of  these  the  vesical  symptoms  are 
slight,  and  are  overlooked  or  misinterpreted.  The  cases  of  pronounced 
symptoms  on  the  part  of  the  bladder  are  probably  not  more  than  one  in 
three  or  four  of  those  affected  with  prostatic  enlargement. 

The  etiology  has  not  yet  been  determined. 
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Morbid  Anatomy. — Prostatic  livpertropliy  consists  in  an  over- 
growtli  of  all  the  normal  elements — fibrous,  mnscular,  and  glandular — the 
first  two  predominating.  Aside  from  the  uniform  enlargement  thus  pro- 
duced, there  is  a  characteristic  feature  in  the  tendency  to  arrangement  of 
the  fibrous  and  muscular  elements  into  distinct  nodules  of  spherical  form, 
which  can  be  shelled  out  from  the  cut  surface  even  during  life.  The  gradual 
growth  of  these  tumors  causes  them  to  elevate,  and  finally  protrude  from 
those  surfaces  of  the  prostate  which  offer  the  least  resistance — i.  e.,  the 
vesical  and  urethral  faces — for  these  are  not  hemmed  in  by  firm  fasciae,  as 
are  the  rectal  and  perineal  boundaries.  Hence  a  hypertrophied  prostate 
rarely  retains  the  original  form  of  the  gland ;  it  presents  a  deformity  as 
well  as  an  enlargement,  due  to  distinct  tumors  projecting  toward  or  into 
the  bladder  aud  urethra.  The  greatest  diversity  in  size,  shape,  and  loca- 
tion of  these  outgrowths  is  observed ;  yet  so  commonly  are  they  found 
at  the  floor  and  sides  of  the  urethro-vesical  orifice,  that  in  this  locality 
they  were  by  the  older  surgeons  considered  integral  parts  of  the  enlarged 
glands,  and  were  described  under  the  names  of  middle  and  lateral  "  lobes," 
respectively — terms  still  retained  for  convenience.  They  are  found  also 
in  the  body  of  the  organ  ;  projecting  into  the  urethra ;  arching  the  ure- 
thral orifice  like  a  collar  or  horseshoe ;  and  even  at  times  imbedded  in 
the  vesical  Avail,  isolated  from  the  prostate  proper.  In  size  they  are 
found  from  the  smallest  noticeable  dimensions  to  the  bulk  of  an  orange, 
the  prostate  and  its  outgrowth  sometimes  filling  the  true  pelvis. 

Pathology. — Whatever  the  form  and  location  of  these  overgrowths, 
three  morbid  conditions  are  almost  invariably  induced  : 

1.  Distortion  of  the  prostatic  urethra,  which  suffers  a  deviation  in 
direction,  decrease  in  caliber,  often,  also,  elongation. 

2.  Elevation  of  the  level  at  the  vesico-urethral  orifice  ;  and — 

3.  Obstruction  to  the  return  of  blood  from  the  bladder,  since  the 
vesical  veins  empty  into  the  compressed  prostatic  veins. 

As  a  result  of  these  anatomical  changes  various  morbid  symptoms 
ensue ;  decrease  in  the  force  of  the  urinary  stream  ;  imperfect  evacuation 
of  the  bladder,  a  little  "residual"  urine  remaining  after  each  urina- 
tion ;  slight  catarrhal  inflammation  of  the  bladder ;  and  a  desire  to 
urinate  at  intervals  shorter  than  the  normal  period. 

The  last  is  the  symptom  which  often  first  attracts  the  patient's  atten- 
tion to  his  urinary  organs.  It  is  due  in  the  early  stage  to  irritation  of  the 
bladder-neck  from  venous  congestion,  for  it  occurs  during  the  night 
(i.  6.,  period  of  bodily  inactivity),  before  it  is  manifest  during  the  day 
(when  muscular  activity  improves  the  circulation).  It  is  also  marked  dur- 
ing overloading  of  the  pelvic  veins  from  consti])ation  or  overeating. 

In  the  course  of  years  further  morbid  conditions  naturally  ensue : 

1.  Dilatation  of  the  bladder  with  increase  of  residual  urine. 
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2.  Hypertropliy  of  its  muscular  coat  aiid  fibrous  tissue. 

3.  Depressions  of  mucous  membrane  ("  diverticula  ")  between  the  mus- 
cular trabeculag. 

4:.  Dilatation  of  ureters  and  renal  pelves,  with  stagnation  of  urine  in 
them. 

5.  Congestion  and  catarrhal  inflammation  of  entire  urinary  tract ;  ac- 
cumulation of  products  in  the  bladder,  tending  to  calculus  formation. 

6.  Ammoniacal  fermentation  of  urine,  favored  by  but  not  dependent 
on  the  use  of  unclean  catheters. 

7.  Septic  inflammation  extending  from  the  bladder  to  the  kidneys — 
"  cysto-pyelonephritis  "  and  chronic  uraemia. 

8.  Death  from  uraemia,  often  provoked  by  various  agencies,  particu- 
larly the  first  use  of  the  catheter. 

Symptoms. — These  vary,  of  course,  with  the  extent  of  the  disease. 
Among  the  earliest  are  difiiculty  in  starting  the  flow  of  urine,  feebleness 
of  the  stream,  and  unduly  frequent  calls  to  urinate,  especially  at  night — 
"  irritable  bladder."  In  the  earlier  stages  other  symptoms  may  obscure 
the  slight  urinary  disorder ;  the  patient  frequently  complains  that  he  is 
"  bilious  " — has  indigestion,  dryness  of  the  mouth,  loss  of  appetite,  nausea, 
headache,  and  pain  in  the  back,  or  slight  fever — all  of  which  may  be  due 
to  mild  uraemia.  Another  symptom  is  polyuria,  even  to  six  or  eight  pints 
daily,  the  urine  showing  reduced  speciflc  gravity,  and  sometimes  a  trace 
of  albumin  ;  such  cases  have  been  miscalled  "  diabetes  insipidus." 

With  the  advent  of  catarrh  of  the  vesical  neck  the  bladder  symptoms 
become  more  prominent ;  frequent  calls  to  urinate  are  felt  by  day  as  well 
as  by  night ;  the  normal  sense  of  satisfaction  after  micturition  is  lacking ; 
the  urine  becomes  cloudy  and  deposits  a  white  sediment ;  dull  pain  may 
be  felt  along  the  urethra,  in  the  perinseum  and  rectum. 

The  quantity  of  residual  urine  slowly  increases,  amounting  sometimes 
to  a  quart  or  more ;  the  overtaxed  sphincter  often  yields  to  the  pressure, 
permitting  an  involuntary  escape  of  urine.  This  dribbling  of  urine  indi- 
cates not  "  paralysis  of  the  bladder,"  but  an  organ  habitually  distended 
in  consequence  of  an  impediment  to  the  exit  of  urine.  Thus  far  the 
patient  may  have  been  fairly  comfortable,  and  the  nature  of  his  disorder 
unsuspected  ;  but  he  may  now  be  awakened  to  the  gravity  of  his  condition 
by  the  supervention  of  either  of  two  events — a  sudden  and  severe  aggra- 
vation of  the  heretofore  mild  cystitis,  or  a  complete  retention  of  urine. 
Each  is  frequently  provoked  by  chilling  and  wetting,  particularly  of  the 
feet;  excessive  eating  or  drinking,  constipation,  undue  physical  effort. 
In  either  event  the  patient  becomes  usually  the  subject  of  chronic  cystitis, 
which  presents  varying  degrees  of  severity,  now  remaining  mild  for 
weeks  or  months,  again  increasing  to  an  acuteness  which  confines  him 
to  bed. 
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Diagnosis. — A  patient  over  forty  years  of  age,  whose  history  in- 
cludes any  or  all  of  the  symptoms  narrated,  may  justly  be  suspected  of 
prostatic  hypertrophy ;  yet  direct  evidence  should  be  ehcited,  since  pros- 
tatic hypertrophy,  like  other  frequent  and  familiar  morbid  states,  is  made 
to  cover  a  multitude  of  sins  in  diagnosis — of  omission  as  "well  as  of  com- 
mission ;  for  the  symptoms  are  primarily  those  of  cystitis,  which  may 
be  due  to  any  one  of  many  causes  other  than  prostatic  enlargement. 

The  examiner's  oiled  forefinger  is  gently  insinuated  into  the  patient's 
rectum,  and  notes  carefully  the  size,  smoothness,  symmetry,  and  consist- 
ence of  the  prostate.  Undue  size  or  firmness  of  the  organ  (or  both,  for 
they  usually  coexist),  furnishes  proof  that  the  prostatic  disease  may  be  re- 
sponsible for  the  vesical  trouble.  Tet  it  is  the  urinary,  not  the  rectal 
surface,  which  offers  an  impediment  to  the  exit  of  urine,  and  there  is  no 
constant  relation  between  the  diffuse  enlargement  discoverable  per  rectum 
and  those  deformities  of  the  organ  which  prevent  the  evacuation  of  the 
bladder  ;  these  are  accessible  only  from  the  vesical  side.  A  general  idea 
of  the  conformation  of  the  urinary  side  of  tlie  prostate  may  be  sometimes 
obtained  by  the  gentle  manipulation  of  a  sound,  particularly  when  supple- 
mented by  a  finger  in  the  rectum.  Yet  this  measure,  to  which  much  im- 
l^ortance  was  formerly  attached,  is  often  disappointing. 

The  cystoscope  sometimes  enables  the  examiner  to  see  distinctly  the 
contour  of  the  vesical  surface  of  the  prostate ;  but  in  many  cases  this 
instrument  can  not  be  introduced  through  the  distorted  and  elongated 
prostatic  urethra. 

Yet  the  essential  information  sought  is  not  the  contour  of  the  enlarged 
prostate,  but  whether  or  not  the  evacuation  of  the  bladder  is  complete. 
This  is  ascertained  by  directing  the  patient  to  pass  (in  the  upright  posture) 
all  his  urine ;  a  clean,  soft  catheter  is  then  inserted ;  a  flow  of  urine 
(which  should  be  stopped  at  two  ounces)  proves  that  voluntary  evacuation 
of  the  bladder  is  incomplete — that  there  is  residual  urine. 

Having  demonstrated  prostatic  enlargement  and  residual  urine,  the 
physician  should  not  jump  to  the  conclusion  that  he  has  made  a  complete 
diagnosis;  for  other  serious  morbid  conditions  may  coexist,  contribute 
largely  to  the  patient's  symptoms,  and  yet  be  obscured  by  the  prostatic 
enlargement.  The  examiner  must  proceed  to  detect  or  exclude  degenera- 
tion of  the  bladder  walls,  prostatic  cancer  and  tuberculosis,  vesical  calcu- 
lus, tumor  and  tuberculosis,  renal  calculus  and  tuberculosis,  and  urethral 
stricture. 

Degeneration  of  the  Bladder  Wall — sclerosis — is  a  not  infrequent  co- 
incidence with  prostatic  hypertrophy,  because  both  are  frequent  features 
of  the  second  half  of  life.  The  French  school,  indeed,  following  Civiale 
and  Guyon,  regards  the  prostatic  disease  as  merely  one  manifestation  of 
general  senile  sclerosis  involving  arteries,  kidneys,  and  bladder.     While 
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this  conception  seems  entirely  refuted  by  clinical  and  anatomical  obser- 
vations, yet  the  frequent  coincidence  of  prostatic  enlargement  and  gen- 
eral sclerosis  in  elderly  subjects  should  be  remembered ;  since  degener- 
ation of  the  vesical  wall  may  be  a  potent  factor  in  the  retention  cystitis 
of  prostatics. 

Cancer  of  the  prostate,  when  advanced,  is  recognized  by  the  uneven 
hardness  and  nodular  projections  perceptible  per  rectum,  the  infection  of 
inguinal  glands,  emaciation  of  the  patient,  hsematuria  and  prostatic  pain, 
microscopic  and  cystoscopic  appearances.  In  the  earlier  stages  the  dis- 
ease is  doubtless  often  undetected  because  passed  as  simple  prostatic  hy- 
pertrophy. The  writer  made  this  mistake  a  few  years  ago  in  a  case  which 
a  year  later  showed  the  typical  features  of  cancer — a  diagnosis  subse- 
quently confirmed  by  autopsy. 

Tuberculosis  of  the  prostate  is  recognized  by  the  nodular  rectal  sur- 
face, thickening  of  the  seminal  vesicles,  epididymis,  etc.  It  may  coexist 
with  prostatic  hypertrophy  and  be  overlooked  in  consequence.  The 
writer  once  made  a  perineal  prostatotomy,  and  discovered  only  when  the 
finger  entered  the  prostatic  urethra  that  there  was  a  tuberculosis  of  the 
prostate ;  subsequent  observations  proved  that  the  pronounced  general 
hypertrophy  was  the  minor  factor  in  the  production  of  vesical  irritability 
in  this  case. 

Vesical  Calculus  is  the  natural  and  frequent  sequence  of  retention 
cystitis  from  prostatic  hypertrophy.  Its  detection  by  the  sound  or  cys- 
toscope  should  follow,  though  notoriously  difficult  because  of  the  fre- 
quent concealment  of  the  stone  in  the  various  pockets  which  abound  in 
such  bladders. 

Urethral  Stricture  is  a  possibility  that  should  not  be  ignored. 

Renal  Calculus  and  Tuberculosis  may  induce  the  symptoms  of  cysti- 
tis, and  be  overlooked  in  the  presence  of  the  more  evident  jjrostatic  hy- 
pertrophy. 

Having  determined  by  exclusion  of  these  possibilities  that  prostatic 
enlargement  is  alone  responsible  for  the  ui-inary  symptoms  in  a  given 
case,  the  physician  should  then  thoroughly  and  invariably  examine  the 
patient ;  therapy  and  prognosis  are  based  upon  the  general  condition 
rather  than  that  of  the  prostate.  The  points  to  be  especially  investi- 
gated are  the  upper  urinary  tract,  the  arteries,  and  the  general  nutri- 
tion. 

The  condition  of  the  kidneys  can  not  always  be  ascertained  with  cer- 
tainty ;  renal  sclerosis  may  exist  though  no  casts  be  found,  the  latter  be- 
ing dissolved  by  alkaline  urine.  The  quantity  of  urine  in  twenty-four 
hours,  its  specific  gravity,  and  the  relation  of  albumin  present  to  the 
quantity  of  pus,  should  be  ascertained.  Polyuria  or  low  specific  gravity — 
with  or  without  renal  albuminuria — suggests  involvement  of  the  kidney 
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either  as  sclerosis  or  as  pyelonephritis,  and  therefore  demands  caution  in 
both  prognosis  and  treatment. 

Arterio-sclerosis,  indicated  by  hard  and  tortuous  arteries,  polyuria,  pos- 
sibly cardiac  hypertrophy,  is  a  most  serious  coincidence  ;  for  the  subjects  of 
this  disease  are  poor  material  for  therapeutics,  whether  medical  or  surgical. 

The  patient's  general  condition,  weight,  flesh,  color,  vigor,  dryness  of 
skin,  digestion,  excretion,  his  occupation  and  habits,  are  factors  about 
which  full  information  should  be  secured. 

Prognosis. — Prostatic  hypertrophy  involves  peril  to  life  only  indi- 
rectly, through  disorganization  of  the  urinary  apparatus.  While  restora- 
tion of  the  bladder  function  can  not  be  expected,  except  through  surgical 
interference,  yet  the  catheter  function,  so  to  speak,  may  be  successfully 
and  comfortably  substituted  for  an  indefinite  time — ten,  fifteen,  or  more 
years.  The  course  of  events  varies  extremely,  and  is  influenced  by  many 
conditions  other  than  the  prostatic  hypertrophy. 

Treatment. — The  first  object  of  rational  treatment  would  naturally 
be  the  removal  of  the  prostatic  obstacle  to  urination  and  restoration  of 
the  normal  relations  at  the  bladder-neck.  All  efforts  to  this  end  (other 
than  surgical,  to  which  a  special  chapter  will  be  devoted) — internal  medi- 
cation, parenchymatous  injections,  galvanism — have  failed.  Treatment 
must  therefore  be  palliative,  aiming  alike  to  retard  the  destructive 
changes  in  the  urinary  tract,  and  to  secure  the  patient  from  the  discom- 
forts incident  to  the  urinary  impediment. 

He  should  be  instructed  in  personal  hygiene  ;  assimilation  and  excre- 
tion should  be  promoted.  Good  digestion,  daily  and  easy  defecation, 
warm  baths,  and  friction  for  the  skin,  warm  clothing,  plenty  of  food, 
sunlight,  air,  and  exercise,  are  cardinal  principles  for  the  prostatic.  He 
should  drink  at  least  three  pints  of  good  water  daily  (hot,  if  preferred), 
and  plenty  of  milk,  unless  specially  contraindicated.  He  should  be 
warned  that  the  process  commonly  termed  "  taking  cold,"  exposure  to  in- 
clement weather,  excess  in  eating  and  alcohol  drinking,  extreme  bodily 
effortj  and  habitual  constipation,  have  a  special  and  immediate  danger  for 
him,  in  that  acute  cystitis  and  complete  retention  of  urine  are  commonly 
provoked  by  one  of  these. 

Local  Treatment  varies  in  its  details  with  the  degree  of  urinary  de- 
rangement.    The  cardinal  principles  are  always — 

1.  To  retard  the  progressive  distortion  of  the  prostatic  urethra. 

2.  To  promote  complete  evacuation  of  the  bladder — ^i.  e.,  prevent  the 
accumulation  of  residual  urine. 

3.  To  prevent  or  arrest  septic  processes  in  the  urinary  organs. 

1.  Efforts  to  retard  the  progress  of  the  prostatic  distortion  are  per- 
haps never  entirely  successful ;  yet,  in  the  earlier  stages  especially,  they 
should  not  be  neglected. 
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The  plan  followed  in  gradual  dilatation  of  urethral  stricture  should 
be  applied  to  the  prostatic  urethra  ;  the  passage  of  steel  sounds  every 
four  to  six  days,  beginning  with  the  largest  that  enters  easily,  and  increas- 
ing the  caliber  until  the  full  size  (18  to  22  of  the  English  scale)  has  been 
introduced.  More  complete  stretching  of  the  prostate  can  be  secured  by 
the  judicious  use  of  special  dilators.  The  writer  has  been  convinced  by  ex- 
perience of  the  value  of  this  neglected  measure  in  facilitating  the  exit  of 
urine. 

2.  To  prevent  the  accumulation  of  residual  urine  the  catheter  is  the 
chief  reliance.  The  patient  should  be  at  once  taught  to  pass  the  instru- 
ment, and  the  necessity  for  its  daily  use  explained.  Because  some  of  the 
older  surgeons  advised  that  catheterism  be  deferred  as  long  as  possible,  it 
must  be  expressly  stated  now  that  the  detection  of  residual  urine  renders 
the  daily  use  of  the  catheter  imperative,  even  though  the  patient  urinates 
voluntarily  and  with  apparent  freedom.  In  cases  where  the  bladder  is 
habitually  distended  with  residual  urine,  the  evacuation  must  be  gradual 
and  cautious,  as  will  be  presently  explained ;  but  in  any  case,  after  the 
bladder  has  been  completely  emptied  by  the  physician,  the  patient  must 
keep  it  empty,  supplementing  JSTature's  effort  by  the  use  of  the  catheter 
one  or  more  times  daily  as  may  be  required. 

Catheters,  it  is  understood,  should  be  flexible  and  clean.  The  soft 
]S^61aton  catheter  (velvet  eye  preferred)  will  usually  enter  the  bladder ;  if 
it  fail,  the  stiffer  coude  instrument  of  Mercier,  commonly  called  prostatic 
catheter,  generally  succeeds.  Metallic  instruments,  and  those  armed  with 
a  stylet,  can  easily  be  made  to  lacerate  the  urethra,  and  are  rarely  needed 
except  in  cases  of  extreme  hypertrophy. 

All  instruments  used  should  be  surgically  clean — aseptic.  The  soft  as 
well  as  the  metal  catheters  can  be  sterilized  in  the  usual  way,  by  boiling. 
Elastic  instruments  are  destroyed  by  hot  water,  and  must  be  rendered  asep- 
tic by  thorough  mechanical  cleansing  and  prolonged  immersion  in  iive- 
per-cent  carbolic  or  similar  solution.  For  lubrication,  a  five-per  cent 
borax  solution  in  glycerin  has  evident  advantages  over  the  usual  dirty 
oils ;  in  it,  moreover,  catheters  can  be  kept  clean  when  not  in  use. 

It  is  never  amiss  to  warn  the  patient  that  flexible  catheters  are  prone, 
when  given  the  opportunity,  to  disappear  into  the  urethra.  When  one  is 
inserted,  the  outer  end  should  be  constantly  held.  He  should  also  be  ad- 
vised to  discard  a  catheter  whenever  its  surface  shows  cracks  or  its  eye 
becomes  rough. 

3.  To  combat  septic  inflammation  in  the  bladder  many  means  have 
been  recommended ;  only  the  following  need  consideration :  Hot  water, 
boroglyceride,  nitrate  of  silver,  bichloride  of  mercury,  and  trichloride 
of  iodine. 

From  the  earliest  stage  the  patient  is  instructed  to  bathe  the  bladder 
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dailj  with  water  as  hot  as  can  be  comfortably  borne,  say  from  98°  to  108° 
Fahr.  A  few  ounces — not  enough  to  provoke  a  feeling  of  distention — 
should  be  gently  injected,  the  eye  of  the  catheter  being  first  withdrawn 
into  the  prostatic  urethra,  so  that  the  latter  as  well  as  the  bladder  is 
washed.  (Many  prostatics  can  inject  the  bladder  direct  from  the  meatus 
without  a  catheter.) 

So  long  as  the  urine  remains  acid,  an  excellent  local  application  is 
boroglyceride,  a  teaspoonful  to  a  quart  of  warm  water.  After  two  or  three 
washings  with  plain  water  the  boroglyceride  solution  is  injected,  allowed 
to  remain  a  few  minutes,  and  withdrawn. 

Should  decided  irritation  of  the  bladder-neck  occur,  as  indicated  by 
frequent  desire  to  urinate  with  pain  along  the  urethra,  the  bladder  wash- 
ing may  be  followed  ])y  a  deep  urethral  injection  of  silver  nitrate,  one 
quarter  to  one  half  grain  to  the  ounce  of  water;  or  three  grains  of 
cocaine  muriate  in  a  drachm  of  water  may  be  instilled  into  the  deep  ure- 
thra, or  both  may  be  profitably  used. 

When  the  urine  has  become  ammoniacal,  the  washing  of  the  bladder 
with  hot  water  must  be  very  thorough,  and  followed  by  a  solution  either 
of  mercury  bichloride  (1  to  10,000,  15,000,  or  20,000)  or  of  iodine  tri- 
chloride (1  to  2,000).  The  latter  has  in  my  hands  superseded  the  former. 
It  is  important  that  the  prostatic  urethra  as  well  as  the  bladder  receive 
these  applications — that  is,  the  catheter  should  be  withdrawn  until  the 
eye  has  receded  one  to  two  inches  from  the  bladder.  The  fluid  then  in- 
jected enters  the  prostatic  urethra,  and  passes  through  this  canal  into  the 
bladder ;  the  catheter  is  then  pushed  back  until  the  outward  flow  is  re- 
established. Should  the  catheter  have  been  withdrawn  too  far,  notice  is 
given,  so  soon  as  the  injection  commences,  by  the  appearance  of  the  in- 
jected fluid  around  the  catheter  at  the  meatus.  Washing  of  the  prostatic 
urethra  in  this  way  should  always  be  included  in  the  washing  of  the  blad- 
der ;  in  these  pages  the  latter  phrase  is  meant  to  designate  both. 

The  method  of  evacuating  the  bladder  during  irrigation  is  also  a 
matter  for  consideration.  As  ordinarily  done  it  is  quite  ineflicient,  because 
left  to  the  unaided  expulsive  effort  of  the  bladder.  Now  it  is  admitted 
that  this  organ  in  the  prostatic,  when  it  has  reached  the  stage  under  dis- 
cussion, does  not  and  can  not  expel  all  its  contents ;  the  heavier  pus  and 
mucus  particularly  gravitate  to  the  base  below  the  urethral  orifice  and  be- 
hind the  protruding  prostate,  whence  expulsion  by  the  natural  effort  is 
most  difficult  and  least  probable.  Moreover,  such  a  bladder  usually  presents 
diverticula  of  the  mucous  membrane  between  the  muscular  fibers,  which 
pockets  are  distended  rather  than  collapsed  by  vesical  contraction,  and  are 
consequently  reservoirs  for  stagnant  urine,  pus,  mucus,  and  blood.  The 
emptying  of  the  bladder  should  therefore  be  assisted  by  two  simple  meas- 
ures :  (1)  the  position  of  the  patient,  who  turns  as  much  as  possible  on  his 
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breast,  tlie  liips  somewhat  elevated,  or  take  the  "  knee-elbow  "  position ; 
and  (2)  the  suction  of  a  siphon,  easily  secured  by  disconnecting  the  tube 
from  the  fountain  syringe  (the  best  instrument  for  irrigation)  and  conduct- 
ing it  to  a  basin  of  water  on  the  floor. 

When  the  cystitis  becomes  very  acute  and  painful  the  bladder  may  be 
rested  by  continuous  drainage  for  a  few  days  through  a  soft  catheter,  the 
instrument  being  retained  in  position  by  a  rubber  "catheter-holder"  ;  in 
its  absence,  a  good  substitute  can  be  made  with  a  strip  of  dentist's  rubber- 
dam  five  or  six  inches  long,  perforated  in  the  center  to  slip  over  the  end 
of  the  catheter  against  a  safety-pin  near  the  meatus ;  the  ends  of  the  strip 
are  applied  to  the  sides  of  the  penis  and  retained  by  adhesive  plaster 
strips,  which  should  not  entirely  encircle  the  penis.  Twice  daily  the 
catheter  should  be  removed  and  cleansed,  and  the  anterior  urethra  irri- 
gated, to  diminish  the  urethritis  and  irritation  which  usually  ensue.  This 
drainage  of  the  organ  through  a  catheter  (with  or  without  the  siphon  at- 
tachment) is  an  efiicient  and  simple  means  of  relief  during  aggravations 
of  the  cystitis.  A  patient  whom  I  saw  with  Dr.  Seelye,  of  Chicago,  be- 
came so  enamored  with  the  method  that  he  wore  the  catheter  continuously 
for  two  years,  meanwhile  performing  his  duties  as  a  mechanic ;  his  act  of 
urination  consisted  simply  in  withdrawing  a  plug  from  the  end  of  the  in- 
strument. 

In  some  cases  catheter  drainage  fails  to  relieve  the  cystitis,  and  in 
others  the  constant  contact  of  the  catheter  can  not  be  endured ;  these 
should  be  promptly  relieved  by  puncture  of  the  bladder  through  the  pros- 
tate from  the  peringeum,  the  cannula,  guided  by  a  finger  in  the  rectum, 
being  made  to  enter  the  post-prostatic  pouch.  A  soft  catheter  is  intro- 
duced through  the  cannula,  which  is  then  withdrawn ;  the  catheter  can 
be  retained  indefinitely  by  adhesive  plaster.  This  simple  operation  can 
be  practiced  without  anaesthesia. 

Attempts  to  improve  the  condition  of  the  urine  by  internal  medica- 
tion have  not,  in  the  writer's  observation,  been  attended  by  pronounced 
success  ;  yet  there  can  be  no  objection  to  the  proper  use  of  the  various 
demulcents  and  diluents,  from  slippery-elm  and  buchu  to  corn-silk  and 
pichi.  An  emulsion  containing  small  doses  of  powdered  cubebs,  turpen- 
tine, and  belladonna  is  worthy  of  trial.  For  arresting  fermentation  in 
the  urinary  cavities,  salol,  boric  acid,  saccharine,  and  microcidine  have  each 
been  highly  lauded.  Perhaps  the  most  efiicient  means  is  a  combination 
of  borax,  boric  and  benzoic  acids,  three  grains  each,  taken  four  to  eight 
times  daily.  As  the  digestive  organs  of  the  prostatic  are,  as  a  rule,  easily 
deranged,  over-medication  must  be  avoided. 

Such  is,  in  brief,  the  palliative  treatment  by  which  most  subjects  of 

prostatic  hypertrophy  are  enabled  to  pass  many  years  in  comparative 

comfort  and  safety.     They  are,  of  course,  liable  to  sudden  exacerbations 
22 


346  DISEASES  OF  THE  PROSTATE. 

of  cystitis  and  sudden  oedemas  of  the  prostate,  troubles  which  generally 
subside  under  rest  in  bed  combined  with  the  treatment  already  outlined. 

Complications. — Yet  deviations  from  this  general  course  are  by  no 
means  infrequent — conditions  fraught  with  suffering  and  danger  to  the 
patient,  and  commonly  requiring  interference  by  the  surgeon  ;  they  may 
be  thus  enumerated : 

1.  Complete  retention. 

2.  Interference  with  defecation  by  the  prostatic  tumor. 

3.  Persistent  cystitis  of  great  severity. 

4.  Such  distortion  or  stenosis  of  the  prostatic  urethra  as  renders 
catheterism  extremely  difficult  or  painful. 

Complete  detention. — Many  prostatics  seek  no  medical  advice  until, 
after  chilling,  excesses  in  eating  and  drinking,  or  other  cause,  they  sud- 
denly find  themselves  unable  to  void  any  urine.  Rest  and  a  hot  bath  often 
re-establish  the  flow,  but  frequently  all  domestic  remedies  fail. 

This  is  an  epoch  fraught  with  danger  to  the  patient  and  responsibility 
to  the  physician.  Many  a  prostatic  experiences  serious,  even  fatal  illness 
after  such  a  crisis,  because  the  physician  sees  in  acute  retention  no  in- 
dication except  to  empty  the  bladder  as  soon  as  possible. 

When  called  to  such  a  case,  the  physician  should  observe  three  rules 
of  vital  importance  : 

1.  Never  use  force,  nor  lacerate  the  urethra  with  the  catheter ;  in 
other  words,  use  flexible  instruments. 

2.  Observe  strict  aseptic  precautions  as  to  instruments,  etc. 

3.  Never  empty  the  bladder  completely  at  one  sitting. 

The  patient's  entire  urinary  tract  above  the  prostate  is  probably  in  a 
state  of  chronic  inflammation  and  overdistention  with  urine ;  there  are 
therefore  three  calamities  that  may  be  directly  and  immediately  provoked 
by  the  catheter :  1.  An  unclean  instrument  may  start  a  septic  inflamma- 
tion of  the  entire  urinary  tract — cystitis,  pyelitis,  nephritis,  one  or  all.  2. 
Lacerations  of  the  urethra — "  false  passages  " — not  only  increase  greatly 
the  difficulties  in  reaching  the  bladder,  but  also  offer  an  opportunity  for 
acute  urinary  intoxication  and  infiltration.  3.  The  immediate  evacuation 
of  the  bladder,  even  with  antiseptic  precautions,  causes  a  collapse  of  the 
distended  urinary  tract  and  consequent  engorgement  of  its  surface. 
Within  a  few  days  the  urine  contains  a  little  blood  (independent  of  me- 
chanical injury),  becomes  turbid  and  scanty ;  the  temperature  rises,  the 
tongue  becomes  dry  and  brown,  the  mind  a  little  unsettled — in  short,  the 
patient  sinks  into  the  condition  known  as  the  typhoid  state.  The  term 
"  catheter  or  urinary  fever "  has  been  promiscuously  applied  to  these 
morbid  states,  whiph  are,  however,  essentially  distinct ;  the  cause  of  the 
fever  being  in  the  first  case  a  septic  infection  of  the  urinary  tract,  in  the 
second  an  intoxication  from  urinary  absorption,  in  the  last  urgemia  from 
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congestion  of  the  kidneys  caused  by  sudden  removal  of  the  habitual 
pressure  of  the  retained  urine — a  "  hypersemia  ex  vacuo,"  as  it  has  been 
termed.  Doubtless  two  or  all  of  these  may  be  induced  in  the  same  pa- 
tient by  attempts  to  relieve  complete  retention. 

The  patient  suffering  from  complete  retention  should  have  the  rectum 
emptied  by  a  hot-water  injection,  to  be  followed  by  a  suppository  con- 
taining one-eighth  grain  of  morphine,  or  an  enema  of  thirty  grains  of 
chloral  in  a  half  pint  of  warm  water.  A  hot  sitz-bath,  or,  in  lieu  of  this, 
hot-water  fomentations  should  be  employed  for  twenty  or  thirty  minutes. 
The  effect  of  these  measures  is  often  to  cause  the  escape  of  some  urine ; 
even  if  this  occur,  catheterism  is  still  necessary.  The  patient  is  warmly 
covered  in  bed,  the  hips  elevated  above  the  shoulders.  The  anterior 
urethra  is  irrigated  with  hot  water  and  injected  with  warm,  clean  oil ;  a 
clean,  soft  catheter  (No.  10  or  12  English)  is  filled  with  the  oil  and  intro- 
duced, the  penis  being  drawn  firmly  forward.  Steady,  persistent  pressure 
on  the  instrument — slight  as  the  transmitted  force  necessarily  is — is  often 
rewarded  by  a  gush  of  urine.  Should  this  effort  fail,  an  elastic  coudS 
catheter  of  smaller  size  is  next  tried  ;  flexible  instruments  of  various  sizes 
and  shapes  may  be  afterward  employed.  In  most  cases  one  of  them  en- 
ters the  bladder. 

In  exceptional  instances,  all  flexible  instruments  having  been  arrested 
before  reaching  the  bladder,  rigid  catheters  may  be  used.  The  metal  or 
stylet-armed  instrument  selected  should  be  of  good  size  (l-l  English,  or 
larger),  of  very  long  curve  and  clean.  In  the  attempt  to  introduce  it 
force  must  l)e  scrupulously  avoided,  for  no  one  can  know  the  direc- 
tion of  the  distorted  and  swollen  prostatic  urethra.  The  catheter  is  guided 
less  by  anatomical  knowledge  than  by  the  resistance  it  encounters,  and 
the  attempt  to  force  the  rigid  instrument  results  usually  in  sinking  its 
point  into  or  beyond  the  urethral  wall.  False  passages  are  made,  blood 
flows  freely,  and  the  difliculties  of  the  situation  are  multiplied.  The 
physician,  naturally  disliking  to  acknowledge  himself  baffled,  yields  to 
the  temptation  to  employ  more  force,  until  finally  the  prostate  is  perfo- 
rated with  holes. 

While  prostatic  retention,  until  maltreated  with  instruments,  is  usu- 
ally relieved  with  ease,  yet  after  false  passages  have  been  made  it  is 
sometimes  impossible  for  even  a  skillful  hand  to  find  the  natural  way  to 
the  bladder  with  any  catheter.  In  this  case  suprapubic  aspiration  should 
be  made,  the  needle  entering  at  right  angles  with  the  spine,  about  an 
inch  above  the  upper  border  of  the  symphysis.  A  half  or  a  third  of  the 
estimated  contents  of  the  bladder  is  withdrawn,  hot  fomentations  again 
applied,  and  the  patient  left  in  bed  for  some  hours.  The  relief  of  blad- 
der tension  and  reduction  of  prostatic  cedema  by  this  time  often  results  in 
easy  catheterism  or  even  voluntary  urination.     Should  retention  persist 
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for  a  day  or  two,  aspiration  must  be  superseded  by  some  one  of  the  meth- 
ods of  operative  relief  to  be  presently  described. 

Should  the  jDhysician  succeed  in  introducing  the  catheter,  he  must  not 
evacuate  the  bladder  completely  at  the  first  sitting ;  about  a  third  of  the 
estimated  quantity,  say  from  six  to  ten  ounces ;  may  be  withdrawn  and 
two  or  three  ounces  of  some  antiseptic  solution  injected.  Five  or  six 
hours  later  a  larger  quantity  may  be  withdrawn,  and  thus  in  the  course 
of  two  to  four  days  the  bladder  may  be  gradually  emptied.  If  the  first 
introduction  is  extremely  difficult,  the  catheter  may  be  left  in  place  for  a 
day  or  two,  tightly  corked,  until  complete  evacuation  is  secured. 

Even  with  the  greatest  care  some  fever  frequently  follows  complete 
retention,  requiring  the  first  use  of  the  catheter ;  yet  the  illness  is  kept  at 
a  minimum  by  the  measure  described. 

Persistent  cystitis  of  high  grade,  difficult  catheterism  from  prostatic 
distortion,  and  rectal  impediment  from  prostatic  tumor,  should  be  relieved 
by  operative  treatment. 

OPERATIVE  TREATMENT  OP  PROSTATIC  ENLARGEMENT. 

In  a  considerable  number  of  prostatics  the  palliative  measures  already 
enumerated  fail  to  avert  constant  suffering  and  a  fatal  result.  These 
cases  were  formerly  regarded  as  beyond  surgical  aid  ;  aside  from  the  re- 
lief obtained  by  suprapubic  puncture,  they  were  abandoned  as  hopeless. 

During  the  last  decade  temporary  drainage  of  the  bladder  by  differ- 
ent routes  has  become  a  standard  operation  for  the  relief  of  these  patients. 
Yet  this  measure,  though  gratifying  in  its  immediate  results,  is  in  theory 
unsatisfactory,  and  in  practice  but  too  often  of  only  temporary  benefit. 
The  relief  so  obtained  is  of  uncertain  tenure ;  the  factors  which  origi- 
nally induced  the  malady  remain  undisturbed ;  they  may,  and  as  experi- 
ence shows  they  often  do,  cause  a  recurrence  of  the  vesical  inflammation 
and  diflflculties  of  catheterism. 

A  rational  procedure  should  aim  to  give  permanent  relief  by  remov- 
ing the  cause  of  the  urinary  difficulty.  This  has  been  attempted  upon 
two  plans : 

1.  The  institution  of  a  permanent  artificial  exit  for  the  urine — a  ven- 
tral or  perineal  fistula — whereby  the  obstructing  prostate  is  avoided.  2. 
The  restoration  of  the  natural  urinary  channel  through  the  prostate — a  so- 
called  radical  operation,  or  "  prostatectomy." 

The  former  is  evidently  the  simpler  method.  The  suprapubic  fistula 
has  been  often  made  in  the  past  half  century,  usually  by  puncture  with  a 
trocar,  sometimes  by  cystotomy,  a  tube  being  more  or  less  constantly 
worn  subsequently.  A  perineal  fistula,  kept  open  by  a  soft  catlieter  pass- 
ing through  the  incision  and  the  prostatic  urethra,  has  also  been  found 
useful. 
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The  permanent  fistula  is  a  mutilation  obviously  to  be  employed  only 
when  the  restoration  of  the  urethral  channel  seems  impracticable.  Aside 
from  the  objections  on  the  score  of  sentiment  and  comfort,  the  fistula 
can  not  be  relied  upon  to  secure  immunity  from  cystitis ;  thus,  Bennett 
May  mentions  three  instances  of  such  failure  in  his  own  practice.  The 
explanation  of  the  failure  is,  perhaps,  that  the  projecting  portions  of  the 
prostate  prevent  complete  evacuation  of  the  vesical  contents ;  and  proba- 
bly that  these  tumors,  like  other  neoplasms  and  foreign  bodies,  induce 
mechanical  irritation  of  the  bladder.  The  latter  condition  seems  to  have 
been  exemplified  in  one  of  May's  cases,  which,  after  the  fistula  had  failed 
to  give  relief,  was  entirely  cured  by  the  removal  of  a  large  middle  lobe. 

The  theory  of  the  radical  operation  assumes  that  the  cause  of  chronic 
retention  is  mechanical  obstruction  by  the  enlarged  prostate ;  that  such 
prostatic  obstacles  are  capable  of  removal ;  and  that  after  such  removal 
the  bladder  will  resume  its  function   of  voluntary  evacuation. 

These  propositions  have  been  separately  and  collectively  denied  by 
three  of  the  foremost  among  living  genito-urinary  surgeons — Thompson, 
Guyon,  and  Socin.  Guyon  maintains  that  prostatic  enlargement  is  but  a 
local  manifestation  of  a  general  senile  "  sclerosis  "  which  pervades  the 
entire  urinary  tract ;  that  the  chronic  retention  is  chiefly  due  not  to  pro- 
static obstruction  but  to  the  coincident  impairment  of  vesical  contractility 
caused  by  sclerosis  of  the  bladder  muscles  ;  hence,  that  the  removal  of 
prostatic  obstacles  is  irrational,  and  futile  to  restore  voluntary  urination. 
He  asserts  further,  as  the  result  of  post-mortem  examination,  that  the  pro- 
static obstacle  is  rarely  of  such  contour  as  to  permit  its  removal  by  the 
surgeon.  Socin  advances  essentially  the  same  opinions.  Thompson, 
while  repudiating  sclerosis  as  the  cause,  and  assuming  that  enlargement  of 
the  prostate  is  an  attribute  of  senility,  indorses  Guyon's  conclusions. 

These  are,  however,  conjectures  unsupported  by  clinical  experience. 
Thompson  and  Socin  have  not  yet  performed — or  at  least  have  not  pub- 
lished— a  single  radical  operation.  Guyon  made  his  first  attempt  in  July, 
1889,  and  found  a  prostatic  growth  readily  removed. 

The  accumulated  clinical  observations  of  the  past  five  years  prove 
that  these  traditions  of  the  earlier  surgeons,  upheld  by  Guyon  and 
Thompson — which  have  dominated  surgical  opinion  and  practice — must 
be  restricted  to  a  minority  only  of  prostatics ;  for  it  is  clearly  demon- 
Btrated : 

1.  That  there  is  a  larger  class,  entirely  distinct  from  these,  in  whom 
the  failure  to  evacuate  the  bladder  is  due  in  no  wise  to  degeneration  of 
the  vesical  muscles,  but  solely  to  the  mechanical  obstruction  offered  by 
prostatic  growths ;  since  the  removal  of  such  obstacles  has  been  followed 
in  over  three  fourths  of  the  cases  previously  dependent  upon  the  catheter 
by  restoration  of  the  vesical  functions. 
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2.  It  is  shown  that  the  enlargement  of  the  prostate,  commonly  called 
"senile"  hypertrophy,  is  not  limited  to  advanced  life.  Thompson  has 
strenuously  taught  that  "  it  never  appears  but  in  advanced  years,"  the 
minimum  age  being  fifty-six.  "  I  have  never  been  able  to  meet  with  an 
instance  of  its  occurrence  at  so  early  a  period  as  fifty-three  years  of  age." 
Many  others  have  seen  it  in  younger  men.  McGill  removed  a  prostatic 
collar,  "  the  size  of  a  large  walnut,"  from  a  man  aged  fifty-three ;  M. 
Schmidt,  a  large  middle  lobe  from  a  man  of  fifty-two ;  the  writer  has  re- 
moved a  prostatic  growth  from  a  patient  aged  forty-nine ;  Packard  oper- 
ated a  case  forty-three  years  old ;  Moullin  one  at  forty-one ;  Dunn  excised 
a  tumor  of  the  lateral  lobe  from  a  man  of  forty-five ;  Iversen  described  a 
case  at  thirty-six  years ;  H.  G.  Mudd  exhibited  to  the  Association  of 
Genito-Urinary  Surgeons,  1890,  an  extreme  example  of  prostatic  hyper- 
trophy from  a  negro  aged  twenty-seven ;  the  prostate  and  its  outgrowths 
literally  filled  the  true  pelvis,  and  on  microscopical  examination  were 
found  to  be  fibro-myomatous,  without  a  suspicion  of  malignancy.  On  the 
same  occasion  Dr.  Mudd  mentioned  a  case  of  true  prostatic  hypertrophy, 
under  the  observation  of  Dr.  PI.  II.  Mudd  and  himself,  in  a  child  of  five 
years. 

3.  Tliat  the  prostatic  obstruction  is  usually — contrary  to  the  opinions 
of  Guyon  and  Thompson — of  such  form  as  to  permit  excision,  is  shown 
by  the  fact  that  in  four  fifths  of  the  cases  of  suprapubic  incision  such 
obstacles  were  found  and  removed. 

The  assumptions  upon  which  the  radical  operation  is  based  are  there- 
fore justified  by  experience.  It  is  proved  that  in  many  prostatics  the 
source  of  the  evil  is  to  be  sought  not  in  sclerosis  or  senile  degeneration 
of  the  bladder,  but  in  mechanical  obstruction  by  prostatic  tumors ;  that 
these  tumors  are  not  a  product  of  sclerosis,  nor  of  senility,  nor  even 
limited  to  advanced  life  ;  their  greater  frequency  after  forty  years  of  age' 
is  paralleled  by  that  of  other  tumors,  particularly  the  fibro-myomata  of  the 
homologous  organ,  the  uterus,  which  are  not  considered  an  attribute  of 
senility  ;  that  these  tumors  are  in  most  instances  susceptible  to  removal ; 
and  that  in  such  cases  a  well-executed  radical  operation  restores  voluntary 
urination. 

It  is  indisputable,  however,  that  in  many  prostatics  of  advanced  age 
arterio-sclerosis  and  degeneration  of  the  vesical  walls  coexist ;  the  con- 
tractility of  the  bladder  is  seriously  impaired,  and  removal  of  the  pros- 
tatic obstruction  fails  to  restore  voluntary  evacuation  of  the  organ.  In 
nearly  one  fourth  of  the  cases  on  record  the  radical  operation  failed  to 
restore  voluntary  urination ;  while  in  several  it  is  evident  that  the  re- 
moval of  the  obstacle  was  incomplete,  yet  in  others  the  explanation  of 
failure  seems  to  have  been  impaired  vesical  contractility. 

Differentiation  between  the  obstructive  and  degenerative  factors  in  a 
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given  case  should  naturally  precede  operative  measures ;  at  present  such 
differential  diagnosis  can  not  always  be  accurate.  The  subject  of  pro- 
nounced sclerosis  exhibits  rigid  arteries — polyuria ;  his  prostate  is  very 
hard,  his  bladder  not  dilatable.  In  the  presence  of  these  symptoms 
restoration  of  voluntary  micturition  can  not  be  expected ;  the  radical 
operation  is  useless  except  to  facilitate  difficult  catheterism. 

Modes  of  Operation. — Prostatic  obstacles  to  urination  have  been 
attacked  by  four  routes  : 

1.  The  urethra  (Mercier,  Bottini). 

2.  Perineal  incisions  (Harrison,  Keyes,  Dittel). 

3.  Suprapubic  cystotomy  (Belfield,  McGill). 

4.  Combined  perineal  and  suprapubic  incisions  (Belfield). 

The  operation  should  secure  three  results  :  Restoration  of  a  low-level 
urethra  by  removal  of  prostatic  obstacles ;  temporary  drainage  of  the 
bladder ;  and  stretching  of  the  prostatic  urethra.  The  choice  of  opera- 
tion is  therefore  a  mechanical  problem,  determined  largely  by  the 
accessibility  of  the  prostatic  obstruction.  ITow,  these  present  the  greatest 
diversity  in  size,  shape,  and  location.  Whether  the  obstruction  is  a  dis- 
tinct tumor,  median  or  lateral,  sessile  or  pedicled,  intravesical  or  intra- 
urethral ;  or  a  so-called  bar ;  or  a  combination  of  these — can  be  in  only 
exceptional  cases  more  than  conjectured  by  any  means  other  than  digital 
contact,  which  is,  therefore,  the  first  essential  of  every  accurate  radical 
procedure. 

This  condition  obviously  excludes  from  serious  consideration  all  opera- 
tions from  the  meatus,  and  shows  the  limitations  of  operations  through 
any  perineal  incision,  since  the  average  finger  is  too  short  to  explore  or 
even  to  reach  the  vesical  orifice  from  the  perinEeum  when  the  prostate  is 
much  enlarged.  Operations  from  the  meatus  are  evidently,  in  the  light 
of  present  experience,  tentative,  haphazard  procedures  ;  they  were  based 
upon  the  faulty  conception  that  the  prostatic  obstacle  is  always  a  bar  or 
other  median  obstruction ;  and  that  the  division  of  this  supposed  bar 
would  effect  relief.  These  operations  of  Mercier  secure  no  one  of  the 
three  essentials  sought ;  they  contain,  moreover,  elements  of  danger 
foreign  to  the  later  procedures,  where  the  cutting  edge  in  the  bladder  is 
directed  and  controlled  by  digital  contact.  His  followers  have  been  few, 
and  his  operations  seem  now  to  possess  only  historic  interest.  Bottini's 
modification  of  Mercier's  operation — the  substitution  of  a  cauterizing 
for  a  cutting  edge — is  equally  unsatisfactory,  and  seems  to  have  found  no 
adoption. 

Perineal  urethrotomy  has  been  emploj^ed  in  some  forty  cases  as  the 
avenue  of  access  to  the  prostatic  obstacle ;  small  median  tumors  (middle 
lobes),  transverse  overgrowths  (bars  at  the  bladder-neck),  have  been  in- 
cised and  excised ;  even  lateral  masses  of  considerable  size  have  been 
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enucleated  (Wishard).  Tet  many  cases  are  not  capable  of  satisfactory 
treatment  by  this  incision  ;  the  elongation  and  rigidity  of  the  prostatic 
urethra  prevent  complete  operation  or  even  exploration  at  the  bladder- 
neck.  The  surgeon  may  therefore  fail  to  detect  the  obstructing  portion, 
or  find  its  removal  impracticable.  Since  it  is  impossible  to  distinguish  in 
advance  the  cases  operable  by  this  incision,  it  is  apparent  that  a  better 
method,  one  that  shall  be  applicable  to  every  case,  is  required. 

Siip^-'opiihic  cystotomy  seemed  at  first  to  fulfill  every  requirement ;  it 
secures  minute  exploration  of  the  entire  vesical  surface  of  the  prostate, 
the  easy  recognition  and  complete  removal  of  the  intravesical  projec- 
tions, and  thorough  drainage  of  the  bladder.  Prostatectomy  by  this 
incision  has  been  performed  over  eighty  times  with  satisfaction  to  the 
operator,  and  often  with  results  most  gratifying  to  the  patient.  Yet  in 
several  instances  this  operation  has  failed  to  detect  or  to  remove  the  pro- 
static obstruction ;  failures  which  direct  attention  to  the  fact — rather 
obscured  by  the  many  brilliant  successes  in  removing  intravesical  growths 
— that  the  object  is  to  restore  a  low-level  channel  through  the  prostate^ 
and  not- simply  the  excision  of  salient  tumors.  To  this  end  exploration  of 
the  urethral  is  quite  as  imiportant  as  that  of  the  vesical  surface  of  the 
prostate  ;  for  the  canal  may  be  distorted  by  growths  imperceptible  or 
inaccessible  from  the  bladder ;  especially  frequent  is  a  pronounced  thick- 
ening of  the  suburethral  prostate,  whereby  the  urethra  is  elongated  and 
the  vesical  orifice  displaced  upward.  In  five  recorded  cases  such  a  mass 
has  bafiled  the  surgeon  who  approached  it  by  suprapubic  incision ;  in 
two  (McGill)  it  could  not  be  satisfactorily  removed  ;  in  a  third  (Guyon) 
the  partial  removal  was  insufiicient  to  restore  the  channel ;  in  the  remain- 
ing two  this  obstruction  was  overcome  by  perineal  incision  and  stretching 
(M.  Schmidt,  Belfield). 

By  suprapubic  incision  alone  the  surgeon  may  find  himself  unable  to 
restore  the  patency  of  the  urethral  channel ;  the  intravesical  projections 
may  in  a  given  case  constitute  but  a  part  of  the  prostatic  obstruction,  and 
the  removal  of  such  outgrowth  is  not  necessarily  a  successful  operation. 
The  prostatic  urethra  should  always  be  explored  by  the  finger ;  and  the 
usual  discovery  of  a  hard,  suburethral  mass  or  rigid  ring  should  be  the 
signal  for  perineal  urethrotomy,  incision  or  excision  of  the  resisting 
tissue,  and  thorough  stretching. 

It  seems,  therefore,  that  the  combined  operation  by  both  suprapubic 
and  perineal  incisions  should  be  the  rule  rather  than  the  exception ;  the 
addition  of  the  houtormiere  increases  but  slightly  the  injury  to  tissue  and 
the  time  of  anaesthesia,  while  it  affords  an  access  to  the  entire  prostate, 
which  may  convert  an  utter  failure  into  a  complete  success. 

Results. — The  results  of  the  various  radical  operations  have  been 
carefully  collected  and  discussed  by  Watson  in  an  excellent  monograph 
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published  in  18S8  ;  by  the  present  writer  in  the  American  Journal  of  the 
Medical  Sciences,  1890 ;  and  by  Mansell  Moullin  in  his  admirable  Hun- 
terian  Lectures  for  1892.  In  all,  about  one  hundred  and  fifty  cases  are 
now  on  record  ;  while  pioneer  results,  performed  by  many  surgeons  acquir- 
ing experience  with  any  operation,  naturally  failed  to  exhibit  the  full  value 
of  the  measure,  yet  even  these  early  experiments  show  the  value  and 
success  of  radical  operations  in  relieving  a  hitherto  incurable  and  most 
distressing  condition.  In  about  three  fourths  of  the  cases  voluntary 
urination  has  been  restored  in  patients  previously  dependent  upon  the 
catheter ;  in  most  of  the  remainder  catheterism  has  been  made  easy. 

The  mortality  of  prostatectomy  (thirteen  per  cent)  seems  somewhat 
greater  than  that  of  cystotomy  in  elderly  men  for  other  purposes,  particu- 
larly the  removal  of  calculi,  though  due  to  the  same  causes — ura3mia, 
shock,  and  irritation  of  the  respiratory  tract  by  the  anjesthetic.  In  other 
words,  the  hazard  of  the  operation  is  entirely  due  to  the  pre-existing  dis- 
ease of  the  urinary  tract  as  well  as  to  the  enfeeblement  of  vitality  from 
age  and  protracted  suffering ;  and  its  excess  of  mortality  over  lithotomy 
must  be  ascribed  to  the  greater  delay  in  operating.  In  only  one  case  was 
serious  local  disturbance  caused. 

The  obvious  deduction  is,  that  the  operation  should  be  performed 
earlier  in  the  course  of  the  disease,  and  not,  as  heretofore,  deferred  until 
the  last  stage.  Corroboration  of  this  inference  is  found  in  the  paradox 
that  operations  upon  the  prostate  complicated  with  calculus  extraction 
furnished  a  much  smaller  mortality  t  han  the  uncomplicated  prostatecto- 
mies. A  calculus  was  therefore  an  advantage  rather  than  an  injury,  since 
its  presence  led  to  early  opei^ation. 

Opportunity  is  still  lacking — because  the  operation  is  so  recent — to 
determine  decisively  whether  the  restoration  of  voluntary  urination  is 
permanently  assured  ;  further  experience  must  show  whether  new  tumors 
may  not  frequently  develop  from  the  unexcised  prostate,  causing  a  recur- 
rence of  the  original  morbid  condition.  Actual  observation  on  this  point 
is  limited  as  follows :  (1)  In  twenty-four  cases,  unobstructed  urination 
and  catheterism  have  persisted  for  periods  ranging  from  six  to  thirty-two 
months  after  removal  of  prostatic  obstacles ;  (2)  in  two  cases,  actual  in- 
spection of  the  bladder  three  months  after  operation  showed  no  further 
tumor  formation. 

On  the  other  hand,  Schmidt  observed  at  an  autopsy,  nine  months 
after  the  removal  of  a  median  enlargement,  that  a  new  growth  had 
appeared  near  the  site  of  the  one  removed.  The  description  suggests  a 
malignant  tumor  rather  than  a  prostatic  myoma,  but  no  microscopical  ex- 
amination is  recorded.  An  important  deduction  from  these  considerations 
is  the  indication  for  thorough  enucleation  of  all  circumscribed  masses 
within  as  well  as  above  the  general  prostatic  surface.     Such  tumors  can 
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be  enucleated  after  incision  of  the  mucous  membrane  witli  surprising 
facility.  McGill  especially  has  demonstrated  the  feasibility  of  this  measure 
in  many  cases  of  his  extensive  experience.  Yignard,  experimenting  upon 
the  cadaver,  corroborates  this  observation ;  he  asserts  that  in  six  out  of 
ten  cases  he  has  enucleated  the  entire  prostate — hypertrophied  or  other- 
wise— with  reasonable  ease. 

This  process  of  enucleation  obviates  the  necessity  for  the  operation 
suggested  by  Dittel,  under  the  title  of  "  lateral  prostatectomy."  After 
emphasizing  the  importance  of  the  neglected  lateral  lobes  in  the  produc- 
tion of  retention,  and  criticising  Harrison's  plan  of  treating  them  by 
prolonged  pressure  as  inefficient,  Diltel  shows  that  they  can  be  reached 
by  separation  of  the  rectum  from  the  prostate ;  and  by  operation  upon 
a  cadaver  with  lateral  enlargement  of  the  prostate,  he  proved  that  the 
excision  of  portions  of  the  lateral  lobes  from  the  rear — without  opening 
the  bladder — relieved  the  prostatic  obstruction  by  permitting  the  vesical 
surfaces  of  these  lobes  to  fall  apart.  He  admits  that  suprapubic  cys- 
totomy would  also  often  be  necessary  for  the  removal  of  intravesical 
obstacles ;  and  that  the  two  operations,  even  if  separated  by  an  interval 
of  weeks,  would  rarely  be  sustained  by  the  same  subject  until  patients  are 
educated  to  submitting  to  them  at  an  early  stage  of  prostatic  disease. 

Dittel  makes  no  alhision  to  the  fact  that  the  lateral  lobes  can  be  and 
have  repeatedly  been  removed  by  enucleation  after  suprapubic  cystotomy. 
The  ingenious  operation  suggested  by  Dittel  seems  therefore  to  have 
been  anticipated  by  a  much  simpler,  safer,  and  more  practicable  means  of 
attaining  the  same  end. 

Klister  has,  however,  performed  the  operation  on  three  patients,  with 
a  fair  degree  of  relief  to  the  bladder  symptoms,  though  in  two  of  them  a 
permanent  urinary  fistula  resulted. 

Operation. — The  salient  points  in  prostatectomy  may  be  thus  enu- 
merated : 

When  time  is  allowed,  the  patient  may  be  for  two  weeks  previously 
prepared  by  restriction  to  a  diet  of  milk  and  vegetables,  with  copious  in- 
gestion of  water.  Antisepsis  of  the  urinary  passages  may  be  attempted 
by  the  internal  and  local  remedies  already  described.  Chloroform  is  pre- 
ferable to  ether  for  anaesthesia,  because  less  irritating  to  both  kidneys 
and  lungs. 

During  the  operation  the  body  is  inclined  so  that  the  hips  rest  six  to 
eight  inches  higher  than  the  shoulders ;  the  bladder  is  moderately  dis- 
tended (eight  to  ten  ounces) ;  the  rectal  bag  is  both  unnecessary  and  dan- 
gerous ;  aside  from  mechanical  injury  (bruising,  even  rupture  of  the 
rectum),  the  distention  may  cause  alarming  decrease  of  the  blood-pressure. 
This  depression  of  the  circulation  by  rectal  irritation,  first  observed  by 
the  writer  in  experiments  on  animals  (Du  Bois-Reymond's  Archiv  fiir 
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Physiologie,  1882),  was  subsequently  witnessed  in  two  of  his  patients,  in 
marked  degree,  while  a  rectal  bag  was  being  filled  in  preparation  for 
suprapubic  cystotomy.  Wishard  has  since  observed  three  similar  cases, 
one  of  which  did  not  rally. 

After  suprapubic  incision,  further  procedures  are  determined  by  the 
size  and  location  of  the  growths.  Pedicled  tumors,  such  as  middle  lobes, 
are  removed  by  cautery  wire,  snare,  tonsillotome,  or  scissors  (bleeding 
may  be  profuse  when  edged  tools  are  used) ;  sessile  tumors,  such  as  lateral 
lobes,  can  usually  be  enucleated  with  the  finger  or  sj)Oon,  after  the  mucous 
membrane  is  incised.  Protruding  parts  of  the  prostate  that  can  be  nei- 
ther excised  nor  enucleated  safely  should  be  treated  by  sinking  a  cautery 
point  into  them — a  measure  which  induces  subsequent  absorption. 

After  treatment  of  intravesical  projections,  the  vesical  orifice  and 
prostatic  urethra  are  examined  with  the  finger.  Usually  a  suburethral 
growth  is  found  ;  a  perineal  urethrotomy  is  then  made,  one  forefinger 
inserted  through  the  incision  and  the  other  through  the  vesical  orifice  until 
they  meet ;  obstructions  detected  are  removed  according  to  indications, 
since  the  object  of  the  operation  is  to  restore  a  low-level,  unobstructed 
channel  from  the  bladder  to  the  membranous  urethra.  The  suprapubic 
wound  may  often  be  closed,  except  for  drainage  of  the  prevesical  space, 
and  the  bladder  drained  by  a  large  perineal  tube  extending  at  least  an 
inch  into  the  vesical  cavity. 

The  dangers  of  prostatectomy  are  : 

1.  Haemorrhage. 

2.  Intoxication  and  sepsis  from  contact  of  fetid  urine  with  prevesical 
tissue. 

3.  Urgemia. 

Haemorrhage  is  minimized  by  the  substitution  of  the  cautery  for  the 
cutting  edge,  and  may  be  checked  by  packing  with  iodoform  gauze. 

Intoxication  and  infection  from  urine  are  combated  by  prior  cleansing 
of  the  urinary  ]3assages  by  iodoform  and  drainage.  This  great  risk  is, 
however,  best  reduced  by  making  the  operation  in  two  stages  :  at  the 
first,  merely  exposing  the  bladder  and  packing  the  wound  with  iodoform 
gauze  until  granulation  is  established  (five  to  seven  days) ;  then  opening 
the  bladder  and  completing  the  operation. 

Uraemia,  due  to  existing  pyelonephritis  or  renal  sclerosis,  is  a  frequent 
cause  of  death ;  nervous  shock  and  the  an£esthetic  seem  to  be  exciting 
causes.     Hence  chloroform  should  be  used  as  sparingly  as  possible. 

Palliative  Operations — While  the  radical  operation  for  prostatic 
hypertrophy  gives  great  satisfaction  to  both  patient  and  surgeon,  its  utility 
is  as  yet  restricted  by  the  fact  that  many  patients  requiring  it  are,  when 
they  reach  the  surgeon,  too  feeble  to  endure  it  without  great  risk. 

Education  of  both  physicians  and  patients  to  the  necessity  for  earlier 
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interference,  will  in  time  extend  the  usefulness  of  tliis  life-saving  opera- 
tion ;  meanwhile  help  in  some  form  must  be  extended  to  the  large  class 
who  can  no  longer  obtain  relief  through  the  catheter,  and  yet  must  not  be 
submitted  to  prostatectomy. 

For  such,  great  relief  at  far  less  risk  is  afforded  by  drainage  of  the 
bladder  through  a  suprapubic  or  perineal  opening,  which  can  be  main- 
tained as  a  permanent  fistula  if  desired.  (The  ventral  opening  is  pre- 
ferred as  a  permanent  exit,  because  more  easily  endured  and  managed  by 
the  patient.)  If  anaesthesia  be  permissible,  a  suprapubic  cystotomy  or 
perineal  urethrotomy  is  made  for  the  insertion  of  a  soft-rubber  tube ; 
if  anaesthesia  be  deemed  unsafe,  the  opening  can  be  made  with  a  trocar, 
plunged  above  the  symphysis,  or  from  the  perinagum  through  the  prostate. 

As  a  rule,  great  comfort  is  immediately  derived  from  any  of  these 
methods  of  draining  the  bladder ;  the  cystitis  and  prostatic  oedema  sub- 
side ;  sometimes  spontaneous  urination  or  easy  catheterism  follows  in  a 
few  weeks ;  the  tube  is  withdrawn,  and  the  patient  enjoys  comparative 
comfort  for  many  months. 

But  when  the  bladder  is  small  and  undilatable  or  catheterism  very 
difficult,  such  lasting  benefit  can  not  be  expected  from  temporary  drain- 
age ;  the  fistula  must  usually  be  made  permanent.  AVhile  the  patient 
greatly  prefers  this  mutilation  and  comfort  to  his  former  suffering,  yet 
the  evident  annoyances  are  many  and  constant.  In  the  hope  of  dimin- 
ishing these,  I  have  devised  a  plan  which,  in  the  only  case  as  yet  so 
treated,  succeeded  perfectly,  and  which  seems  worthy  of  repetition,  es- 
pecially in  cases  of  difficult  catheterism  too-feeble  for  a  radical  operation. 
A  staff  with  broad  groove  is  introduced  until  its  point  rests  in  the  pro- 
static urethra ;  a  trocar  slightly  curved,  the  convexity  of  its  cannula  being 
open,  is  plunged  into  the  peringeum  (mesial  line)  about  an  inch  and  a 
half  above  the  anus,  its  point,  guided  by  the  finger  in  the  rectum,  is  made 
to  enter  the  groove  of  the  staff  at  the  apex  of  the  prostate,  it  is  pushed 
through  the  substance  of  tliis  gland  nearly  horizontally  (the  patient  lying 
on  his  back)  into  the  bladder.  The  trocar  is  withdrawn  from  the  cannula, 
the  staff  from  the  urethra.  An  elastic  catheter  armed  with  a  straight 
stylet  is  passed  through  the  urethra  into  the  cannula  and  thence  to  the 
bladder.  The  cannula  is  then  withdrawn,  its  track  serving  the  important 
purpose  of  drainage,  to  prevent  urinary  infiltration. 

This  low-level  channel  through  the  prostate  seems  to  have  the  advan- 
tages of  the  usual  external  fistula,  M-ithout  the  annoyance  common  to  the 
latter  from  constant  dribbling  of  urine  (prevented  by  the  sphincter  action 
of  the  membranous  urethra).  When  necessary,  the  bladder  can  be  kept 
empty  by  tying  in  a  catheter.  That  such  a  channel,  made  by  bungling 
and  forcible  catheterism,  can  even  form  a  good  substitute  for  the  radical 
operation,  has  been  occasionally  revealed  on  the  post-mortem  table. 
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Sdmmap.y. — I.  The  prostatic  suffering  from  persistent  severe  cystitis, 
or  difficulty  or  pain  in  catheterism,  should  early  receive  operative  relief ; 
delay  is  destructive  to  his  urinary  apparatus  and  hence  to  his  chance  for 
life  and  comfort. 

II.  The  choice  of  operation  must  be  determined  partly  by  the  pa- 
tient's vigor  and  partly  by  the  condition  of  the  bladder :  fair  health, 
renal  integrity,  a  distensible  and  contractile  bladder,  warrant  the  radical 
operation  ;  debility,  renal  disease,  a  small,  undilatable  bladder,  restrict  the 
operative  interference  to  drainage,  temporary  or  permanent. 

III.  The  safest  and  simplest  method  of  drainage  is  puncture  from  the 
perinseum  through  the  prostate,  with  little  or  no  angesthesia.  This  may 
be  profitably  performed  in  any  of  these  cases,  even  if  more  radical  meas- 
ures are  subsequently  undertaken. 

lY.  Between  these  extremes  —  the  radical  operation  and  perineal 
puncture — are  several  measures  of  intermediate  gravity,  one  of  which 
may  be  selected  according  to  the  vitality  and  needs  of  the  patient : 

1.  Perineal  prostatotomy  after  Harrison — i.  e.,  urethrotomy,  incision 
of  the  urethral  floor  at  the  vesical  orifice,  drainage  for  six  to  twelve  weeks 
through  a  large  tube.  (A  distinct  middle  lobe  would  naturally  be  re- 
moved when  easily  accessible.) 

2.  Perineal  urethrotomy  or  suprapubic  cystotomy  for  drainage,  tem- 
porary or  permanent. 

HYPERTROPHY  OF  THE  PROSTATIC  SPHINCTER. 

By  this  tentative  term  I  have  designated  a  morbid  condition  hitherto 
unrecognized  in  standard  works.  Post,  of  Boston,  has  described  it  in  one 
case  as  a  "fibrous  ring"  in  the  prostatic  urethra.  N^either  name  is 
founded  upon  post-mortem  examination,  and  both  may  hereafter  be  shown 
to  be  inaccurate. 

I  have  demonstrated  this  condition  as  the  cause  of  obstinate  cystitis  in 
three  subjects,  each  under  thirty  years  of  age  ;  the  last  two  were  essen- 
tially identical  with  the  first,  which  is  here  outlined :  A  boy  of  nineteen 
was  referred  to  me,  complaining  that  so  long  as  he  could  remember  he 
had  suffered  from  frequent  and  painful  urination ;  intervals  of  micturi- 
tion less  than  an  hour,  day  and  night,  except  that  occasionally  they  would 
lengthen  for  a  day  or  two  to  three  or  four  hours ;  pain  was  felt,  during 
urination  only,  at  bladder-neck  and  along  the  urethra ;  the  urine  was  acid 
and  contained  considerable  pus.  Tuberculosis  was  suspected,  but  no  ab- 
normality of  epididymis,  prostate  or  seminal  vesicle  detected ;  urethral  in- 
fection and  injury  were  denied.  A  sound  was  arrested  in  the  prostatic 
urethra  by  an  obstacle  that  permitted  only  a  fine  bougie  to  pass ;  this 
condition  remained  during  anaesthesia. 

The  finger  introduced  through  a  perineal  incision  found  the  distal 
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end  of  the  prostatic  urethra  closed  and  resisting  all  the  force  that  could 
be  safely  applied ;  by  means  of  conical  bougies  and  forceps  the  channel 
was  gradually  dilated  until  the  finger  passed  the  obstruction,  which  was 
found  to  be  a  band  of  firm  tissue  surrounding  the  outer  third  of  the  pro- 
static urethra,     ^Nothing  abnormal  was  detected  in  the  bladder. 

Drainage  for  a  few  days  was  followed  by  complete  recovery  of  the 
normal  vesical  condition  and  disappearance  of  pus  from  the  urine.  Eight 
months  later  there  was  no  return  of  the  former  symptoms. 

"While  I  have  by  digital  contact  proved  this  condition  to  exist  in  only 
three  cases,  there  is  reason  to  suspect  that  it  is  not  rare ;  for  stretching  of 
the  prostatic  urethra  from  the  meatus  has  in  some  additional  instances 
relieved  a  mild  cystitis  for  which  no  other  cause  was  found, 

PAPILLOMA   OF  THE  PROSTATE, 

This  relatively  rare  tumor  is  for  clinical  purposes  identical  with  the 
more  frequent  papilloma  of  the  bladder,  since  it  commonly  arises  from 
the  vesical  surface  of  the  prostate  (see  Tumors  of  the  Bladder).  Small 
tumors  of  this  variety  have  been  discovered  post  mortem  on  the  urethral 
surface  of  the  prostate.  Griinf eld  recognized  and  removed  such  a  growth 
through  the  endoscope.  The  writer  excised  one  at  the  urethro-vesical 
orifice  through  a  perineal  urethrotomy. 

CANCER  OF  THE  PROSTATE. 

Under  this  term  are  included  two  histological  varieties  of  malignant 
growth — carcinoma  and  sarcoma.  Clinical  distinction  between  the  two 
can  rarely  be  made,  unless  particles  of  size  sufficient  for  microscopical 
examination  are  found  in  the  urine  or  removed  in  the  eye  of  a  catheter. 

Cancer  of  the  prostate  arises  (1)  by  extension  from  adjacent  organs 
(rectum,  bladder),  (2)  by  infection  (metastasis)  from  cancer  of  a  distant 
organ,  and  (3)  as  a  primary  tumor.  Only  the  last  requires  consideration 
here. 

Primary  cancer  of  the  prostate  occurs  chiefly  in  patients  under  ten 
and  over  fifty  years  of  age,  though  the  intermediate  periods  of  life  fur- 
nish not  infrequent  instances.  Jolly  found,  out  of  35  cases,  Y  in  boys 
under  ten  and  21  in  men  over  fifty.  Engelbach  found,  out  of  89  care- 
fully observed  cases,  9  in  boys  under  ten  (3  less  than  one  year  of  age) 
and  49  in  men  over  fifty.  About  seven  eighths  of  the  tumors  are  found 
to  be  carcinoma,  the  remainder  sarcoma. 

Morbid  Anatomy. — When  sufficiently  developed  to  attract  atten- 
tion, the  disease  is  usually  found  diffused  through  a  large  portion  of  the 
gland ;  in  some  cases  a  well-defined  neoplasm  is  observed.  For  a  time 
the  disease  remains  limited  by  the  capsule  of  the  prostate,  though  some- 
times distending  this  to  the  size  of  an  orange  ;  then  it  invades  adjacent 
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lympli-glands  and  adjacent  organs,  often  filling  tlie  entire  tru§  pelvis, 
compressing  tlie  rectum  and  raising  the  bladder ;  perhaps  extending 
through  the  various  pelvic  outlets. 

Destruction  of  the  walls  of  the  cavities  adjoining  the  prostate — urethra, 
rectum,  bladder,  and  seminal  vesicles — follows,  the  escape  of  their  con- 
tents into  surrounding  tissues  inducing  suppuration.  Invasion  of  the 
vascular  channels  may  occur,  followed  by  metastasis  of  the  growth  in 
distant  organs. 

Sjnnptonis. — Intermittent  hsematuria  at  intervals  of  weeks  may  be 
the  first  and  for  a  time  the  only  symptom.  Some  difficulty  and  pain  in 
urination  ;  pain  in  the  perinseum,  down  the  thighs,  in  the  rectum  or  sacral 
region  ;  cystitis,  complete  retention  ;  profuse  haemorrhage  with  the  urine, 
are  often  observed  later.  In  other  cases  attention  is  directed  chiefly  to 
the  rectum  by  pain  and  difficulty  in  defecation,  tenesmus,  and  dysenteric 
discharges.  Sometimes  both  bladder  and  rectum  participate  in  the  dis- 
turbance of  function. 

1^0  one  of  these  symptoms  is  invariably  present. 

Diagnosis. — Cancer  of  the  prostate  frequently  fails  of  recognition, 
partly  from  neglect  to  make  digital  examination  per  rectum,  partly  be- 
cause cancerous  enlargement  is  not  distinguished  from  the  more  frequent 
and  familiar  hypertrophy  of  the  prostate.  Three  of  the  most  important 
and  constant  diagnostic  points  are  (1)  progressive  emaciation  and  pallor ; 
(2)  hard  enlargement  of  lymph-glands  in  the  groins,  within  the  pelvis 
(detected  by  bimanual  examination),  and  in  Scarpa's  triangle ;  (3)  irregu- 
lar, nodular  enlargement  of  the  prostate.  The  discovery  of  recognizable 
cancer  tissue  in  the  urine,  or  inspection  of  a  malignant  ulcer  through  the 
cystoscope,  is  conclusive  evidence. 

DifEerential  diagnosis  need  take  cognizance  only  of  simple  hypertro- 
phy, from  which  cancer  in  the  early  stage  may  be  difficult  to  distinguish  ; 
indeed,  malignant  growth  may  be  grafted  upon  hypertrophy ;  its  advent 
may  be  detected  by  the  symptoms  enumerated. 

Failure  to  distinguish  between  simple  and  cancerous  enlargement  of 
the  prostate  led  the  older  surgeons  to  the  belief  that  prostatic  cancer  is 
very  rare ;  more  accurate  observation  in  recent  years  reveals  it  relatively 
often. 

Duration. — In  children  the  fatal  termination  is  reached  in  a  short 
time,  even  three  months  to  four  weeks  after  the  first  pronounced  symp- 
toms. In  elderly  men  the  progress  of  the  disease  is  less  rapid — from  one 
to  three,  four,  even  five  years. 

Treatment. — Palliation  of  distress  should  be  attempted.  Pain  is 
mitigated  by  morphine  ;  cystitis  and  urinary  retention  by  the  treatment 
outlined  for  prostatic  hypertrophy  ;  rectal  disturbance  by  avoiding  consti- 
pation and  by  hot-water  injections.     The  iodine  trichloride  is  especially 
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valuable  for  bladder  irrigation  because  of  its  hsemostatic  properties.  The 
catheter  must  be  used  with  extreme  care,  since  the  friable  tissue  of  the 
prostatic  tumor  is  easily  wounded.  Czerny  even  passed  a  catheter  through 
a  prostatic  cancer  into  the  rectum.  When  other  measures  fail  to  relieve 
the  vesical  disturbance,  a  permanent  suprapubic  exit  for  the  urine  should 
be  made. 

The  tumor  sometimes  completely  occludes  the  rectum,  compelKng  the 
institution  of  an  artificial  anus  in  the  groin  or  loin. 

Extirpation  of  the  cancerous  prostate  has  been  performed  ten  times  ; 
the  patients  who  survived  the  operation  have  all  died  of  recurrence 
within  a  few  months.  "While  improved  diagnosis  and  consequent  earlier 
operation  may  in  the  future  furnish  better  results,  the  present  record 
offers  but  little  encouragement  for  the  operation. 

CYSTS  OP  THE   PROSTATE. 

These  are  of  three  kinds :  1.  Hydatids,  which  must  be  rare,  as  only 
three  authentic  instances  are  furnished  by  post-mortem  records.  2.  Cys- 
tic dilatation  of  the  prostatic  utricle  from  occlusion  of  its  orifice.  Eng- 
lish found  five  such  cysts  during  the  examination  of  the  bodies  of  sev- 
enty newborn  infants,  and  suggests  that  this  retention  may  be  the  occa- 
sional cause  of  urinary  retention  in  the  newborn.  3.  Cystic  distention 
of  occluded  prostatic  glands.  These  retention  cysts,  containing  prostatic 
secretion,  are  not  infrequently  found  post  mortem,  especially  in  elderly 
subjects.  Clinical  recognition  of  them  is  very  rare.  The  writer  reported 
a  case  to  tlie  American  Medical  Association  in  1886.  The  patient,  a  man 
about  thirty  years  old,  had  for  months  experienced  extreme  difficulty  and 
pain  in  expelling  the  urine ;  examination  showed  no  obstruction,  a  cathe- 
ter entering  the  bladder  readily.  Upon  perineal  section,  the  finger  de- 
tected a  cyst  suspended  from  the  prostate  above  the  vesical  orifice,  which 
it  almost  completely  closed.  Removal  by  the  finger  was  followed  by 
restoration  of  the  normal  vesical  condition. 
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IJRiisrATioN,  or  the  normal  act  of  passing  urine  or  an  analogous  fluid, 
is  a  function  that  characterizes  the  more  important  forms  of  animal  life. 
However,  in  the  accepted  sense  of  the  term,  the  act  is  especially  identi- 
fied with  the  higher  orders  of  this  form  of  life.  In  the  human  family 
the  proper  performance  of  the  act  appeals  not  only  to  the  bodily  comfort 
of  the  individual,  but  to  the  sense  of  propriety  as  well,  in  the  vast  ma- 
jority of  responsible  beings.  Therefore,  the  irresistible  demands  of  urin- 
ation not  infrequently  impose  great  physical  and  sentimental  burdens, 
both  in  health  and  disease.  The  urgent  and  varied  importance  of  this 
demand  instantly  justifies  the  attempt  to  treat  of  the  disturbances  of  this 
function  somewhat  independently  of  the  morbid  states  that  cause  them. 
In  the  adoption  of  this  course,  the  established  morbid  modifications  of 
urination  are  employed  in  an  interrogative  sense,  with  the  view  of  elicit- 
ing the  abnormal  conditions  that  are  peculiar  to  each  of  them. 

Physiology  of  Urination. — In  order  to  interpret  properly  the 
abnormities  of  an  act,  the  physiology  of  the  act  should  be  well  under- 
stood in  each  of  its  recognized  parts.  The  component  parts  that  influence 
the  act  of  urination  may  be  classified  practically  as  follows  :  1,  The  canal 
for  the  escape  of  the  fluid — the  urethra  ;  2,  the  receptacle  for  the  fluid — 
the  bladder ;  3,  the  fluid  itself — the  urine.  The  urethra  and  the  bladder 
are  of  muscular  structure,  lined  with  sensitive  mucous  membrane,  and  vivi- 
fied with  nervous  motor  influence ;  and,  too,  each  of  these  parts  is  ani- 
mated and  modified  in  its  function  by  supplemental  influences  of  volun- 
tary and  involuntary  nature.  The  normal  urine  varies  in  amount,  chemi- 
cal constituency,  and  rapidity  of  production,  and  therefore  often  modifies 
the  act  of  expulsion,  within  the  limits  of  health.  If,  now,  these  three 
elements  of  the  act  of  urination  be  normal,  and  their  supplementary  in- 
fluences be  rightly  attuned,  physiological  urination  ensues.  If,  on  the 
other  hand,  discordant  action,  or  disturbed  sensibility  of  one  or  more  of 
the  controlling  influences  of  the  act  happen,  then  disordered  micturition 
is  the  result.  Normal  urination  takes  place  about  once  in  five  hours  dur- 
ing the  twenty-four  hours  of  a  day.  It  is  commonly  passed  on  retiring 
at  night  and  rising  in  the  morning,  the  remaining  acts  being  distributed 
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throiigh  the  day.  The  amount  voided  daily  varies  from  thirty  to  sixty 
ounces  (about  900  to  1,775  cubic  centimetres).  The  average  quantity 
voided  per  hour  is  two  and  one  tenth  ounces  (62  cubic  centimetres). 
Physiological  urination  is  induced  by  the  presence  in  the  bladder  of  a  cer- 
tain amount  of  urine,  which  causes  the  sensation  that  leads  to  its  expulsion. 
The  contraction  of  the  muscular  walls  of  the  bladder,  supplemented  by  the 
contraction  of  the  diaphragm  and  abdominal  muscles,  cause  the  evacuation 
of  its  contents.  The  relaxation  of  the  sphincter  vesicae  and  the  actions  of 
certain  ones  of  the  urethral  muscles  (accelerator  urinse  and  compressor 
urethras)  co-operate  harmoniously  in  aiding  and  completing  the  execution 
of  the  act.  At  first  the  act  of  urination  is  voluntary,  but  when  begun  it  is 
continued  by  the  involuntary  contraction  of  the  bladder  alone.  Voluntary 
effort  increases  the  flow  at  all  times,  and  especially  is  this  influence  notice- 
able at  the  completion  of  the  act ;  then  the  abdominal  eft'ort  and  the 
contraction  of  certain  perineal  muscles  complete  the  expulsion  of  all 
the  urine  except  the  few  drops  that  remain  behind  in  the  bladder.  The 
flow  of  normal  urination  can  be  arrested  by  voluntary  effort  at  any  stage 
of  the  act,  if  the  capacity  of  the  bladder  has  not  been  taxed  by  the  un- 
wonted amount  of  urine  it  contained.  The  center  of  the  reflex  influ- 
ence that  incites  the  bladder  is  thought  to  be  located  in  the  lumbar 
region  of  the  spinal  cord,  and  its  action  is  modified  by  the  inhibiting  in- 
fluence of  the  sympathetic  fllaments  which  arise  from  a  ganglion  located 
near  the  same  place.  It  is  diflicult,  indeed,  to  determine  definitely  the 
frequency  of  normal  urination,  as  it  varies  in  different  individuals,  and  is 
influenced  by  trivial  causes.  The  amount  of  fluid  taken,  the  action  of 
the  cutaneous  surface,  the  chemical  constituency  of  the  urine,  and  the 
influences  of  mental  emotions,  exercise  an  action  in  modifying  the  fre- 
quency of  urination  within  the  limits  of  health.  But,  as  already  indi- 
cated in  the  preceding  text,  the  normal  act  of  urination  commonly  takes 
place  once  in  flve  or  six  hours  during  the  twenty-four,  being  less  frequent 
at  night.  When,  however,  the  healthy  habit-limit  of  the  individual  is  fre- 
quently or  continuously  encroached  upon,  either  by  the  effect  of  avoidable 
or  unavoidable  causes,  then  abnormal  urination  ensues. 

ABNORMAL  URINATION. 

Abnormal  urination,, or  micturition,  is  modifled  as  follows:  1,  as  to 
the  length  of  time  between  the  acts ;  2,  as  to  the  length  of  time  associ- 
ated with  the  act ;  3,  as  to  the  effort  necessary  to  the  performance  of  the 
act ;  4,  as  to  the  unnatural  sensations  connected  with  the  act ;  5,  as  to 
the  physical  appearance  of  the  stream. 

r  Increased  frequency  of  micturition. 
1.  The  modification  of  the  length  of  time  J  Diminished  frequency  of  micturition, 
between  the  acts  gives  rise  to —         1  Retention  of  urine. 

[  Overflow  of  urine. 
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'  Frequency. — The  frequency  of  the  act  may  be  morbidly  increased 
or  diminished.  The  former  state  is  dependent  on  any  condition  that  in- 
cites the  bladder  to  a  more  frequent  expulsion  of  urine  than  normal,  and 
it  is  commonly  related  to  those  influences  that  exaggerate  the  normal  sen- 
sation which  stimulates  the  organ  to  contraction.  These  influences  may 
act  directly  or  through  reflex  channels.  Stone,  gravel,  foreign  bodies, 
and  morbid  growths  in  the  bladder,  stimulate  it  to  contraction  directly, 
or  by  reason  of  the  secondary  inflammatory  changes  which  their  pres- 
ence causes  in  the  mucous  and  muscular  structures  of  the  organ.  In- 
flammation of  the  lining  membrane  and  muscular  walls  of  the  bladder, 
from  whatever  reason,  also  inflammation  of  the  prostate,  are  common 
causes  of  this  manifestation,  and  the  more  acute  the  cause  the  more 
urgent  is  the  demand  and  the  briefer  the  intervals  between  the  acts. 
Irritability  of  the  neck  of  the  bladder  following  gonorrhoea,  or  dependent 
on  the  venous  congestion  of  the  neck  and  floor  of  the  bladder  in  prostatic 
hypertrophy,  or  disease  of  the  rectum,  and  vesical  irritation  from  irrecog- 
nizable  causes,  lead  to  increased  frequency  of  micturition.  The  presence 
in  the  bladder  of  blood,  pus,  and  other  fluids  foreign  to  it,  alone  or 
mixed  with  urine,  excite  abnormal  frequency  of  its  contraction.  In 
fact,  it  can  be  safely  asserted  that  "  the  bladder  will  retain  unheeded  a 
greater  amount  of  normal  urine  than  of  any  other  fluid,  both  in  health 
and  disease  "  (Gouley).  Incomplete  emptying  of  the  organ,  caused  by 
prostatic,  urethral  and  other  obstructions  to  the  urinary  flow,  and  by 
diminished  power  of  the  bladder  walls,  hastens  the  frequency  of  micturi- 
tion by  causing  a  rapid  over-repletion  of  the  viscus.  Concentric  hyper- 
trophy of  the  bladder,  with  or  without  cystitis,  sexual  excesses,  and  neu- 
ralgia of  the  neck  and  body  of  the  bladder,  unduly  hasten  the  fre- 
quency of  micturition.  Diseases  of  the  spinal  cord  and  tumors  of  the 
medulla  cause  frequent  micturition  by  a  modification  of  the  reflex 
center  of  the  former,  and  the  center  of  urinary  excretion  of  the  latter 
structure.  The  expulsive  sensation  of  the  bladder  is  incited  also  by  an 
increase  in  the  amount  of  urine  from  any  cause,  by  changes  in  its  specific 
gravity  and  chemical  constituency,  and  by  the  presence  of  foreign  matters 
and  decomposing  changes  in  it.  An  increased  amount  attends  hysteria 
and  such  emotional  causes  as  fear,  apprehension,  etc. ;  saccharine  and 
insipid  diabetes ;  it  follows  the  administration  of  diuretics,  also  chronic 
interstitial  nephritis  and  amyloid  degeneration  of  the  kidneys.  All  vari- 
eties of  cystitis  and  of  marked  prostatic  enlargement  stimulate  a  more  rapid 
excretion  of  urine  than  normal,  and  therefore  increase  its  amount,  and 
thus  add  correspondingly  to  the  amount  of  suffering  attending  its  expul- 
sion. Changes  in  the  specific  gravity  and  chemical  constituency  of  the 
urine  go  practically  hand  in  hand  together.  Acute  general  inflammatory 
diseases,  dyspepsia,  saccharine  diabetes,  lithsemia,  oxaluria,  and  certain 
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medicines,  as  cantharides,  add  elements  to  the  urine  in  a  greater  amount, 
or  of  an  unnatural  character,  which  so  modify  its  nature  as  to  increase 
the  frequency  of  micturition  by  the  influence  of  augmented  vesical  stimu- 
lation. Suppurative,  tuberculous,  and  malignant  diseases  of  the  kidney 
often  add  pus,  blood,  and  other  products  to  the  urine,  which,  like  decom- 
posing urine,  cause  frequent  micturition  by  direct  action  of  the  lining 
membrane  of  the  bladder  itself.  Certain  other  disorders  increase  the 
frequency  of  micturition  through  the  reflex  influence  they  exercise  on  the 
bladder,  as  renal  calculi  in  the  kidney  i3elvis,  and  especially  so  during 
their  passage  through  the  ureters  into  the  bladder ;  also,  diseases  of  the 
rectum,  anus,  perinseum,  and  spinal  cord,  possess  a  potent  influence  in 
this  respect. 

Diminislied  Frequency  of  Micturition. — This  disorder  is  of 
less  frequent  occurrence  than  the  former  one.  Other  things  being  equal, 
any  influence  that  lessens  or  destroys  the  normal  sensation  that  stimulates 
urination,  or  impairs  or  delays  the  motor  influences  that  accomplish  the 
act,  decreases  its  frequency ;  as,  the  blunted  sensation  attending  the 
stupor  of  various  diseases,  especially  typhoid  and  typhus  fevers,  and  cere- 
bral diseases ;  also,  following  the  use  of  narcotics,  alcoholics,  etc.  Per- 
sons of  indolent  habits  urinate  less  frequently  than  do  those  of  an  active 
life.  The  recumbent  posture,  in  health  and  disease,  lessens  the  frequency 
of  micturition,  not  only  by  lessening  the  amount  of  urine  produced,  but 
also  by  delaying  and  diminishing  its  pressure  influence  upon  the  neck  of 
the  bladder.  The  entrance  to  the  bladder  of  a  small  amount  of  urine  is 
attended  by  diminished  frequency  of  micturition,  for,  if  other  things  be 
equal,  the  slow  collection  of  fluid  in  the  bladder  delays  the  sensation  that 
stimulates  expulsion.  Still,  in  this  instance,  if  the  specific  gravity  be 
greatly  increased,  or  if  the  urine  contain  blood,  pus,  or  other  foreign 
matter  of  undue  stimulating  nature,  then  the  acts  of  micturition  are  not 
diminished  in  frequency,  and  may  be  much  increased  in  this  regard. 
Diminished  excretion  of  urine  attends  kidney  inflammations,  and  suggests 
the  danger  of  impending  suppression.  Free  perspiration,  the  ingestion 
of  a  small  amount  of  fluid,  the  administration  of  medicines  that  delay 
metabolism,  and  profound  lesion  of  the  spinal  cord,  diminish  the  produc- 
tion of  urine,  and  may  therefore  lessen  the  frequency  of  micturition. 

Retention  of  Urine. — This  disorder  is  distinguished  by  the  pres- 
ence of  a  morbid  accumulation  of  urine  in  the  bladder,  which  should  re- 
main only  for  a  time,  but  which  continues  there  until  removed  by  the  aid 
of  mechanical  agents,  or  such  therapeutical  measures  as  heat,  narcotics,  and 
anfBsthetics.  This  condition  is  divisible  into  two  classes — viz.,  complete 
and  incomplete  retention.  Ilctention  is  dependent  either  on  obstruction 
of  the  urinary  channel  or  diminished  expulsive  force,  or  on  both  com- 
bined.    The  obstructing  causes  are  located  at  the  urethro-vesical  orifice 
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and  in  the  urethra  itself.  The  prostatic  enlargements  of  old  age,  tuber- 
culosis of  the  prostate,  prostatic  concretions,  and  tumors,  are  the  common 
impediments  at  the  urethro-vesical  orifice.  Acute  congestion  of  a  chron- 
ically enlarged  prostate  is  a  most  fertile  source  of  retention.  Acute 
prostatitis  of  the  parenchymatous  or  follicular  forms,  incited  by  gonor- 
rhoea and  other  causes,  together  with  abscess  and  cancer  of  the  prostate, 
frequently  close  this  opening.  Pedunculated  tumors  of  the  bladder, 
stone,  and  foreign  bodies  in  it ;  bony  displacement  from  fracture  and 
dislocation  of  the  pubes ;  inflammation  of  the  seminal  vesicles ;  blood- 
clots,  and  the  products  of  cystitis,  not  infrequently  exercise  a  similar 
influence.  Stricture  is  the  most  frequent  form  of  urethral  obstruction, 
and  when  acute  congestion  is  added  thereto,  the  canal  is  often  promptly 
closed.  Foreign  bodies  and  polypi  in  the  urethra  may  suddenly  close  the 
canal.  Atresia,  false  passages,  rupture,  and  other  formed  wounds  of  the 
urethra  often  efliect  its  closure.  Large  and  open  valves  within  the  canal 
are  assigned  as  a  cause  of  retention,  especially  if  looking  backward  and 
modified  by  inflammatory  changes.  Diminished  expulsive  force  is  the 
result  of  lessened  muscular  and  nervous  action.  Acute  over-distention 
of  the  bladder  so  paralyzes  its  muscular  coats  that  for  some  time  there- 
after retention  ensues.  Repeated  over-distention,  voluntary  or  other- 
wise, is  frequently  followed  by  atony  of  these  coats ;  and,  too,  atony 
arises  from  unknown  causes,  and  in  both  instances  retention  is  common. 
Spasmodic  contraction  of  the  urethro-vesical  orifice  and  of  the  deep 
perineal  muscles  not  infrequently  cause  temporary  retention  of  urine. 
Prostatic  enlargements  and  prostatic  tumors  may  so  interfere  with  the 
action  of  the  bladder  walls  as  to  cause  incomplete  retention.  Paralysis 
of  the  body  of  the  bladder  alone  so  cripples  the  act  of  expulsion  that  the 
normal  neck  of  the  organ  offers  an  obstacle  to  the  escape  of  urine,  and 
retention  thus  ensues. 

Modified  nervous  action  leading  to  retention  follows  inhibition  of  the 
lumbar  centei  by  a  strong  stimulus,  caused  by  surgical  operations  on  the 
urinary  organs,  rectum,  and  contiguous  structures.  Severe  injuries  here,  and 
the  pain  attending  micturition,  cause  retention  for  the  same  reason.  Obvi- 
ously it  should  be  remembered  that  retention  commonly  follows  opera- 
tions for  hEemorrhoids,  prolapse  of  the  rectum,  fistula-in-ano,  etc.  Reten- 
tion of  the  urine  is  frequently  a  complication  of  severe  injuries  and  sur- 
gical operations  on  distant  parts  of  the  body,  and  of  acute  over-distention 
of  the  bladder  due  to  exhaustion  of  the  lumbar  center.  Hysteria,  men- 
tal emotions,  and  some  foi-ms  of  syphilitic  and  inflammatory  disease  of 
the  brain  ;  diseases  that  blunt  the  sensibilities,  as  typhus  and  typhoid 
fevers,  paresis,  etc.,  are  quite  frequently,  indeed,  complicated  with  urinary 
retention  dependent  on  general  disordered  nervous  influence.  In  the 
preceding  enumeration  of  the  causes  of  retention  no  differential  dis- 
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tinction  is  made  between  those  causing  complete  and  incomplete  reten- 
tion. 

Complete  retention  is  rare  indeed,  for  it  is  unusual  to  have  an  ob- 
struction or  loss  of  power  so  profound  as  not  to  permit  the  escape  of  a 
few  drops  of  urine  from  time  to  time.  Complete  retention  must  be  dis- 
criminated from  rupture  of  the  bladder  and  from  suppression  and  ex- 
travasation of  urine. 

"While  neither  time  nor  propriety  will  permit  me  to  enter  into  tlie  de- 
tails of  a  differential  diagnosis,  still  I  can  not  forego  the  opportunity  of 
strongly  impressing  one  fact  in  this  connection — viz.,  the  great  impor- 
tance of  a  rectal  digital  examination  as  the  first  means  of  determining 
the  presence  of  an  over-distended  bladder. 

Incomplete  or  partial  retention  is  often  mistaken  for  involuntary  and 
frequent  micturition,  as  it  is  characterized  by  frequent  urinary  acts, 
feeble  streams,  and  perhaps  dribbling  of  urine.  However,  the  presence 
of  residual  urine  in  the  bladder,  as  demonstrated  by  the  introduction  of  a 
catheter,  establishes  conclusively  the  presence  of  retention. 

Overflo"W  of  Urine. — This  expression  contemplates  very  properly 
the  pre-existence  of  retention.  Overflow  of  urine  results  from  its  dam- 
ming in  the  bladder,  the  same  as  the  damming  of  water  elsewhere  than 
in  the  body  causes  overflow  ;  for,  when  the  receptacle  is  filled  and  the 
supply  continues,  overflow  necessarily  follows  in  all  instances.  It  is  now 
apparent  that  the  causes  of  overflow  are  the  same  as  those  of  retention, 
except  perhaps  in  cases  of  complete  retention,  and  even  then  the  differ- 
ence is  one  of  degree  rather  than  of  variety.  In  overflow  the  discharge 
is  commonly  continuous  and  dribbling,  hence  it  is  often  mistaken  for 
true  incontinence.  Sometimes  brief  interruptions  of  the  flow  happen, 
due  to  temporary  impediments  at  the  urethro-vesical  opening  or  within 
the  urethra  itself.  "While  these  cases  are  rare,  yet  tliey  may  be  mistaken 
for  increased  frequency  of  micturition.  However,  a  thoughtful  examina- 
tion of  the  case  will  lead  to  prompt  recognition  of  the  true  state  of 

affairs. 

{Irrepressible  micturition  (Gouley). 
Urgent  micturition. 
Retarded  micturition. 
Interrupted  micturition. 

The  time  required  for  the  act  of  physiological  urination  is  brief  and 
usually  uneventful,  being  modified  only  by  the  amount  of  iirine  passed, 
and  the  length  of  time  given  to  the  purpose.  Abnormally,  the  length  of 
time  between  the  demand  for  and  the  execution  of  the  act  may  be  so 
brief  as  to  admit  of  no  delay,  the  urine  being  voided  in  defiance  of  the 
will.     This  is  known  as — 

Irrepressible  Micturition. — Chiefly  the  bladder  and  its  nervous 
supply,  and  incidentally  the  urine,  are  concerned  in  the  causation  of  this 
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form  of  morbid  micturition.  In  this  disorder  the  normal  urination  sen- 
sation is  so  exalted  as  to  cause  the  motor  impulses  of  the  act  to  be  irre- 
pressible. While  cystitis  itself  is  the  chief  cause  referable  to  the  bladder, 
still,  the  exciting  causes  of  the  cystitis  frequently  add  the  direct  and  bane- 
ful influences  peculiar  to  their  nature  to  the  former  infliction.  Stone, 
prostatic  enlargement,  and  morbid  growths  are  striking  and  common  ex- 
amples of  the  exciting  causes.  Acute  cystitis,  with  or  without  polyuria, 
often  causes  this  disorder.  Catheterism  of  an  acutely  inflamed  bladder  pro- 
duces irrepressible  micturition,  and  therefore  should  be  avoided  when  possi- 
ble. Over-distention,  due  to  improvidence  or  bad  judgment  on  the  part  of 
the  patient,  or  to  carelessness  of  the  physician,  may  provoke  its  occurrence. 

The  nervous  element  of  this  disorder  is  frequently  illustrated  by  the 
catheterism  of  neurotic  patients ;  also  by  the  so-called  incontinence  of 
children.  In  the  latter  it  is  thought  to  depend  on  inordinate  and  uncon- 
trollable contraction  of  the  bladder,  hence  denominated  chorea  of  the 
bladder  by  some  authors. 

Urgent  Micturition. — In  urgent  micturition  there  exists  a  strong 
yet  controllable  desire  to  urinate.  The  term  is  a  relative  one,  and  repre- 
sents a  lesser  degree  of  disorder  than  the  irrepressible  variety,  as  well  as 
an  exaggeration  of  the  normal  desire  to  urinate.  It  is  a  much  more  fre- 
quent manifestation  in  morbid  conditions  of  the  bladder  and  nervous 
system  than  is  imperative  micturition.  It  happens,  too,  from  causes  that 
are  foreign  to  any  established  disease  whatever,  but  are  incident  to  men- 
tal emotions,  preoccupation,  suggestive  sounds,  ideas,  etc.  Inasmuch  as 
urgent  micturition  is  akin  to.  the  irrepressible  form,  it  is  not  likely  to  be 
due  to  dissimilar  causes,  but  rather  to  similar  ones  acting  in  a  less  em- 
phatic manner.  It  is  charactei^istic,  therefore,  of  all  forms  of  cystitis, 
prostatic  enlargement,  and  inflammation,  especially  with  instrumental  in- 
terference. Inflammation  and  irritability  of  the  urethra  and  hyperas- 
thesia  of  the  external  genitals  cause  it.  In  a  word,  the  step  from  in- 
creased frequency  of  micturition  to  urgency  of  the  act  is  often  a  brief 
one,  for  the  causes  of  the  former  are  provocative  of  the  latter,  especially 
when  the  sensation  exciting  the  latter  is  exaggerated  by  a  greater  dis- 
eased action,  or  by  inattention,  heedlessness,  or  inability  to  meet  the  re- 
quirement of  increased  frequency  on  the  part  of  the  patient.  Urgent 
micturition  is  common  in  many  cases  in  which  disease  of  the  bladder 
and  urethra  and  their  appendages  acts  no  special  part,  as  in  polyuria,  irri- 
tating urine,  moderate  over-distention  of  the  bladder,  due  to  neglect  and 
preoccupation ;  mental  suggestions,  as  the  sound  of  falling  water ;  men- 
tal emotions,  as  apprehension,  fright,  etc.  It  is  proper  to  say,  however, 
that  the  diuretic  effects  of  mental  emotions  add  much,  indeed,  to  the 
urgency  of  the  act.  Urgent  calls  to  micturate  occur  frequently  in  rupt- 
ure of  the  bladder. 
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Retarded  Micturition. — This  signifies  an  abnormal  increase  in  the 
length  of  time  essential  to  the  performance  of  the  act  of  micturition. 
The  retardation  may  depend  (1)  on  delay  in  "  starting  the  stream  "  ;  (2) 
on  slowness  of  emptying  the  bladder  ;  (3)  on  a  combination  of  these  in- 
fluences. This  variety  of  micturition  does  not  contemplate  the  presence 
of  a  degree  of  interference  of  sufiicient  moment  to  call  for  a  distinctly 
marked  voluntary  effort  to  overcome  the  obstruction  influence,  as  a  de- 
cided effort  is  a  part  of  difiicuit  and  obstructed  micturition  rather  than 
of  the  retarded  variety.  The  approach  of  the  retarded  form  of  micturi- 
tion is  so  stealthy,  especially  wlien  it  is  dependent  on  a  chronic  cause,  as 
to  escape  for  a  time  the  notice  of  the  patient  himself.  Actually  its  pres- 
ence may  be  first  appreciated  only  when  the  time  permitted  for  a  special 
performance  of  the  act  fails  to  completely  accomphsh  the  purpose.  Not 
infrequently  a  patient  is  reminded  of  the  previous  existence  of  retarded 
or  delayed  micturition  in  his  own  case  when  he  is  brought  suddenly  face 
to  face  with  severe  obstruction  to  the  act,  caused  by  the  influence  of  some 
indiscretion  he  has  recently  committed.  It  follows,  therefore,  that  many 
of  the  causes  of  retarded  micturition  will,  in  becoming  more  pronounced, 
or  when  supplemented  by  other  agencies,  lead  more  or  less  promptly  to 
difficult  and  obstructed  micturition.  Eetardation  from  delay  in  "  starting 
the  stream  "  arises  from  slight  obstruction  in  the  urinary  canal,  and  also 
from  diminution  or  delay  in  the  action  of  the  expulsion-forces  of  the 
bladder.  Enlargements,  tumors,  concretions,  and  abscess  of  the  prostate 
cause  this  disorder  in  a  more  or  less  appreciable  degree  during  the  course 
of  their  development.  Urethral  stenosis  from  stricture,  and  from  the  ex- 
ternal pressure  of  periurethral  abscess  and  tumors,  exhibit  it ;  also,  ob- 
structions from  foreign  bodies,  concretions,  and  blood-clots  in  the  urethra 
and  urethro-vesical  oriflce,  exercise  a  similar  influence.  The  presence  in 
the  bladder  of  a  small  stone  often  retards  the  escape  of  urine  at  the  out- 
set ;  usually,  however,  its  influence  is  noticed  more  frequently  near  the 
termination  of  the  act,  as  then  the  stone  is  pressed  more  directly  against 
the  uretliro-vesical  orifice.  Delay  in  "  starting  the  stream  "  and  empty- 
ing the  bladder  are  jointly  associated  with  atony  of  the  bladder,  after 
over-distention  from  voluntary  and  involuntary  causes.  It  happens  with 
diminished  vesical  power  arising  from  special  nerve-lesions,  independent 
of  genito-urinary  disease ;  with  mental  emotions,  as  shame,  etc.,  seen  dur- 
ing the  efforts  of  micturition  before  a  class  of  students ;  with  blunted 
sensibilities  from  the  effects  of  shock,  narcotics,  and  asthenic  diseases. 
The  congestive  swelling  at  the  urethro-vesical  orifice  which  is  incident  to 
the  hours  of  sleep  and  the  horizontal  posture,  causes  retarded  micturition 
on  arising  in  the  morning.  However,  while  retardation  disappears 
during  the  day,  still  it  may  be  repeated  again  from  time  to  time  on  aris- 
ing.    This  form  of  retardation  is  not  dependent  on  established  struct- 
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nral  changes  of  the  bladder,  prostate,  or  urethra.  Retardation  of  the 
emptying  of  the  bladder,  due  alone  to  diminished  capacity  in  the  urethral 
canal,  follows  urethral  stenosis  from  all  causes,  also  urethritis  and  urethral 
inelasticity  caused  by  gonorrhoea,  and  neuralgia,  and  congestive  swelling 
of  the  urethro-vesical  opening. 

Interrupted  Micturition. — The  stream  of  normal  micturition  is  a 
free  and  continuous  one  until  near  the  completion  of  the  act ;  then  the 
spasmodic  efforts  attending  its  conclusion  cause  the  urine  to  be  discharged 
in  jets,  either  with  or  without  a  complete  interruption  of  the  flow.  The 
interruption  of  the  stream  in  this  disorder  is  usually  transitory,  yet,  it  may 
soon  become  permanent,  and  quickly  lead  to  retention  of  urine.  The 
causes  of  interrupted  micturition  relate  to  the  bladder  and  the  urethra. 
The  mechanism  of  these  causes,  in  a  large  majority  of  instances,  is  like 
that  of  a  valve  which,  when  thrown  by  the  force  of  a  stream  into  or 
against  a  canal  or  opening,  causes  its  complete  closure,  until  a  change  in 
its  position,  or  a  modification  of  the  forces  directed  against  it,  removes  the 
obstruction  for  the  time  being,  and  thus  permits  the  resumption  of  the 
flow.  Stone,  blood-clots,  pus,  stringy  mucus,  pedunculated  growths,  for- 
eign bodies,  etc.,  act  in  this  manner  when  forced  against  the  urethro-vesi- 
cal orifice.  Over-distention  of  the  bladder  may  be  attended  with  inter- 
rupted micturition,  which  in  this  instance  is  probably  due  to  the  improve- 
ment of  the  bladder  tone,  which  results  from  the  interruption  of  the 
efforts  to  expel  its  contents.  A  movable  growth  at  the  neck  of  the  pros- 
tate, and  the  presence  of  obstructing  valves  in  the  urethra,  cause  this 
modification  of  urination.  Superadded  congestions  at  the  seat  of  disease, 
especially  of  inflamed  prostate,  and  urethral  stenosis,  cause  matutinal  in- 
terference with  the  stream,  in  the  following  manner,  it  is  thought :  In 
the  morning,  when  the  bladder  is  over-repleted,  the  patient  strains  with 
beginning  micturition,  and  thus  engorges  the  vessels  still  further,  which 
engorgement  is  often  sufficient  to  close  the  already  narrowed  canal,  and 
the  stream  is  arrested.  A  few  minutes  after  this,  however,  if  the  patient 
makes  a  further  attempt,  a  small  amount  of  urine  is  passed.  Perhaps 
this  is  repeated  several  times,  until  finally  the  bladder  is  emptied  by  in- 
stallments. This  cause  of  interrupted  micturition  often  leads  promptly  to 
difficult  micturition. 


3.  Modification  of  the  effort  necessary  for  ^ 
the  performance  of  the  act  leads  to — 


'  Difficult  micturition. 
Obstructed  micturition. 
Incontinence  of  urine. 
False  incontinence. 
Involuntary  micturition. 
Unconscious  micturition. 


Normally,  no  effort  is  necessary  for  the  performance  of  urination, 
except  the  physiological  effort  attending  the  completion  of  the  act,  which 
has  been  described  already. 
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Dif&cult  Micturition. — This  form  is  commonly  associated  with 
the  retarded  variety  of  micturition,  and  often,  though  less  frequently, 
with  the  painful  form.  In  brief,  anything  that  weakens  the  forces  caus- 
ing evacuation  of  the  bladder,  and  anything  that  obstructs  the  flow  of 
urine,  is  apt  to  cause  difficult  micturition.  When  the  difficulty  is  constant 
at  the  beginning  of  the  act,  it  is  an  indication  of  urethro-vesical  contrac 
tion  and  of  prostatic  obstruction.  When  it  occurs  constantly  at  the  close 
of  the  act,  it  is,  in  a  general  way,  indicative  of  stone  in  the  bladder,  and 
also  of  the  stone's  close  proximity  to  the  urethral  orifice.  Difficult  mic- 
turition may  be  defined,  therefore,  as  a  form  of  micturition  that  calls  for 
greater  efforts  of  expulsion  than  does  the  retarded  variety,  or  the  act  is 
made  difficult  by  the  pain  and  apprehension  associated  with  it.  Prostatic 
enlargements  and  prostatic  tumors,  urethral  obstruction  of  all  kinds — stone, 
blood-clotSj  and  foreign  bodies  in  the  bladder — are  established  causes  of 
difficult  micturition.  Atony  and  paralysis  of  the  bladder  from  special 
nervous  lesions  and  general  neurosis  are  causal  connections  of  this  variety 
of  micturition.  Acute  inflammation  of  the  urethra  and  of  the  prepuce, 
when  complicated  with  phimosis ;  chancroid  of  the  glans  or  foreskin  with 
a  contracted  preputial  orifice,  cause  marked  retardation,  and  frequently 
difficult  micturition.  Since  the  nature  of  the  causes  of  retarded  and  diffi- 
cult micturition  are  substantially  similar,  the  more  infrequent  causes  of 
the  latter  will  not  be  repeated  here,  as  they  are  placed  already  under 
the  former  title. 

Obstructed  Micturition.  —  In  this  variety  of  micturition  the 
greater  effort  necessary  to  expel  the  urine  depends  on  the  presence  of 
obstacles  in  the  urethral  canal  and  at  the  urethral  orifice.  These  ob- 
stacles are  similar  in  nature  and  situation  to  those  that  cause  retarded  and 
difficult  micturition,  and  therefore  the  reader  is  referred  to  those  titles 
for  further  information  in  this  regard.  As  heretofore  stated,  the  degree 
of  hindrance  is  greater  in  the  obstructed  than  in  the  retarded  form  of 
micturition.  It  is  not  practical,  however,  to  make  a  distinction,  as  to 
degree  of  obstruction  between  the  difficult  and  obstructed  varieties  of 
micturition,  and  therefore  these  terms  are  often  used  interchangeably 
in  connection  with  impedimentary  interference  with  urinary  discharge. 
After  this,  these  expressions  diverge  somewhat  in  their  application,  for, 
while  obstructed  micturitioh  signifies  always  a  greater  or  less  difficulty  in 
emptying  the  bladder  on  account  of  obstruction  to  the  flow,  yet  difficult 
micturition  happens  without  the  presence  of  any  such  appreciable  lesion. 
As  an  apt  illustration  of  the  latter  assertion,  the  difficulty  of  voiding  urine 
in  the  presence  of  real  or  prospective  pain,  caused  by  the  act,  is  cited. 

Incontinence  of  Urine. — This  expression  signifies  the  inability  of 
the  bladder  to  restrain  the  escape  of  its  normal  contents.  As  commonly 
understood  in  this  disorder,  the  urine  escapes  as  soon  as  it  reaches  the 
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bladder,  and  the  small  quantity  that  may  be  retained  in  the  bladder  by 
the  force  of  gravity,  or  by  the  opposition  offered  to  its  outflow  by  the 
curves  of  the  urethra,  does  not  conflict  with  the  above  deflnition. 

Incontinence  is  commonly  though  unwisely  divided  into  two  varieties, 
viz.,  true  and  false  iiicontinence.  The  condition  of  true  incontinence  is 
accepted  as  similar  to  that  of  incontinence,  and  is  therefore  properly 
defined  above  under  the  title  of  the  latter  expression.  False  incontinence 
as  employed  indicates  the  same  modifications  of  urination  as  those  hap- 
pening in  involuntary  and  unconscious  micturition  and  overflow,  with 
which  expressions  it  is  often  interchangeably  employed.  The  term 
"  false  incontinence  "  is  objectionable,  not  only  on  account  of  its  nosologi- 
cal inaccuracy,  but  also  by  reason  of  the  confusion  it  causes  in  many 
minds  as  to  its  exact  application.  If  incontinence  be  present  at  all  in  a 
case,  then,  indeed,  the  conditions  causing  it  must  conform  to  the  defini- 
tion applied  to  that  term,  otherwise  incontinence  can  not  exist.  More- 
over, the  conditions  assigned  as  causes  of  false  incontinence  and  the  phe- 
nomenon attending  this  act  are  such  as  permit  of  their  proper  and  ready 
classification  under  other  common  and  simple  titles.  While  the  term 
false  incontinence  will  not  be  excluded  from  consideration,  still,  the  incon- 
sistent and  unnecessary  use  of  the  term  will  appear  as  the  assigned  causes 
and  the  manifestations  of  this  disorder  are  placed  before  the  reader.  In- 
continence depends  on  any  modification  of  the  urinary  bladder  which 
permits  the  early,  continuous,  and  uninterrupted  flow  of  urine  from  it, 
irrespective  of  the  patient's  will.  In  fact,  the  urinary  bladder  becomes  a 
passive  part  of  the  urinary  canal,  owing  to  the  loss  of  power  to  retain  its 
contents,  which,  when  favored  by  gravity,  escape  as  fast  as  received  with- 
in the  organ.  This  variety  of  incontinence  is  caused  by  unsymmetrical 
development  or  hypertrophy  of  the  prostate,  which  prevents  closure  of 
the  sphincter  vesicae,  and  permits  the  urine  to  dribble  away  at  once  on 
entering  the  bladder.  A  degree  of  concentric  hypertrophy  of  the  bladder 
that  will  not  permit  its  distention,  and  for  this  reason  all  the  urine  above 
a  few  drachms  must  flow  away  at  once,  is  incorrectly  regarded  by  some 
as  incontinence.  And,  too,  this  illustration  seems  similar  to  frequent  and 
involuntary  micturition,  but  there  is  this  difference  between  them  :  in 
concentric  hypertrophy  of  the  bladder,  the  patient  not  only  urinates  with- 
out willing  it  (involuntary  micturition),  but  he  must  urinate  in  spite  of 
the  volition  not  to  do  so  (irrepressible  micturition)  ;  therefore,  this  is  not 
a  proper  example  of  incontinence.  Paralysis  of  the  sphincter  vesicae  and 
the  sphincter  muscles  of  the  urethra,  with  or  without  loss  of  power  of  the 
detrusor  urinse  muscle,  dependent  on  a  lesion  in  the  course  of  the  nerves 
themselves,  or  of  the  nervous  center,  malformation  of  the  bladder,  ex- 
strophy, etc.,  and  of  the  urethra,  as  the  opening  of  the  ureters  into  the 
urethral  canal,  especially  near  the  external  meatus,  will  cause  incontinence. 
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The  last  abncrmity  excludes  the  bladder  from  the  urinary  tract,  and, 
although  the  symptoms  are  typical  of  incontinence,  still  the  conditions  do 
not  conform  to  the  definition  given  of  incontinence.  Fistulous  commu- 
nications between  the  bladder  and  rectum ;  relaxation  of  the  sphincter 
vesicas  in  hysteria,  and  perhaps  in  grave  disease,  as  typhus  and  typhoid 
fevers,  cause  incontinence.  It  is  vrell  to  be  reminded  of  the  fact  at  this 
time  that  paralysis  of  the  body  of  the  bladder  alone  causes  retention  of 
urine ;  and  that  paralysis  of  the  neck  of  the  organ  only  causes  inconti- 
nence and  not  retention. 

So-called  False  Incontinence. — In  this  form  of  disorder  the  con- 
tents of  the  bladder  are  wholly  or  partially  discharged,  owing  to  the  loss 
of  control  of  the  expulsion  forces,  during  a  conscious  {involuntary  mic- 
turition— overflow)  or  unconscious  state  {unconscious  onicturition). 

^Nocturnal  incontinence  of  children  is  a  good  illustration  of  unconscious 
micturition,  and  the  causes  provoking  it  may  be  of  either  a  direct  or  re- 
flex nature,  such  as :  fissure  of  the  neck  of  the  bladder  and  vesical  calculus  ; 
increased  ir)-itability  of  the  bladder  from  unknown  causes ;  increased 
quantity  of  urine,  as  in  diabetes,  nephritis,  and  with  increased  ingestion 
of  water  ;  irritant  nature  of  the  urine,  from  undue  acidity,  hyperalkalin- 
ity,  and  medical  agents  ;  anal  irritation,  due  to  pin-worms,  fissure,  eczema, 
etc. ;  hypersesthetic  state  of  the  external  genitals  dependent  on  stricture, 
phimosis,  balanitis,  etc. ;  and  the  psychical  influence  of  dream  impression 
— e.  g.,  a  child  dreams  he  has  found  a  suitable  place  in  which  to  urinate. 

General  debility,  spinal  disease,  injuries  and  diseases  of  the  spinal 
cord,  diseases  of  the  vesical  nervous  supply,  and  acute  febrile  diseases  are 
also  among  the  many  common  atonic  causes  of  this  variety  of  unconscious 
micturition. 

Involuntary  micturition  in  children,  distinctive  of  chorea  of  the 
bladder,  is  a  source  of  great  annoyance,  not  only  by  reason  of  the  unin- 
viting catastrophe  it  inflicts,  but  also  on  account  of  the  uncertainty  as  to 
the  time  of  infliction.  In  these  cases,  though  the  urine  is  properly  re- 
tained for  a  while,  still,  with  scant  warning  often,  it  may  be  expelled  at 
any  moment  with  a  gush.  Various  theories  are  advanced  to  account  for 
this  phenomenon  in  children,  among  which  may  be  mentioned  that  of 
Oberlander,  who  believes  it  is  only  due  to  reflex  irritation  in  the  urethral 
and  anal  openings.  Fauboren  says  the  cause  is  insufliciency  of  the 
sphincter  vesicae,  which  permits  a  little  urine  to  enter  the  upper  portion 
of  the  urethra,  and  its  presence  there  causes  a  further  performance  of  the 
act  by  the  excitation  of  reflex  contraction.  Enuresis  in  these  cases  is 
attributed  by  some  to  a  lack  of  power  of  retention  ■  and  enf eeblement  of 
the  voluntary  power  of  the  sphincters  at  the  neck  of  the  bladder  and 
commencement  of  the  urethra.  In  addition  to  this  particular  variety  of 
involuntary  micturition,  many  of  those  conditions  recognized  as  potent 
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in  the  production  of  unconscious  micturition  are  not  infrequently  associ- 
ated with  the  involuntary  act  in  a  causative  sense. 

Involuntary  Micturition. — In  adults  this  arises  from  both  hyj)er- 
sesthesia  and  anaesthesia  of  the  mucous  membrane  of  the  bladder  and 
urethra.  The  former  condition  occurs  not  infrequently  in  those  who 
suffer  great  hardships  and  deprivation,  as  noted  during  the  French  cam- 
paign of  Moscow.  The  presence  of  an  irritable  bladder,  due  to  the  com- 
mon causes  of  this  condition  already  mentioned,  gives  rise  to  involuntary 
micturition  also.  It  is  not  difficult  to  understand  the  influence  of  a 
hypersesthetic  state  of  the  bladder  mucous  membrane  on  the  act  of  urina- 
tion, since  the  irritability  incident  to  the  hyperjEsthesia  excites  expulsive 
efforts  that  overcome  that  sphincteric  control,  and  involuntary  or  irre- 
pressible micturition  ensues.  Skene,  in  speaking  of  micturition  of  the 
anaesthetic  state,  explains  it  thus :  "  The  stimulation  is  sufficient  to  excite 
contraction,  but  the  sensation  is  not  acute  enough  to  weaken  it."  The  in- 
voluntary micturition  of  those  afflicted  with  typhus  and  typhoid  fevers,  and 
of  other  grave  asthenic  states,  properly  exemplify  this  phase  of  the  disorder. 

Over-distention  of  the  bladder  is  a  most  fertile  cause  of  so-called  false 
incontinence  (overflow),  especially  in  old  men  who  are  affected  with  pros- 
tatic obstruction ;  and  it  may  follow  over-distention  from  any  cause,  irre- 
spective of  the  age  of  the  patient.  It  is  instructive  to  note  the  fact  at 
this  time  that  overflow  and  so-called  false  incontinence  can  be  employed 
synonymously  with  perfect  propriety  in  connection  with  over-distention 
of  the  bladder  from  obstructive  causes.  To  avoid  repetition  it  may  be 
stated  that  the  causes  of  unconscious  or  involuntary  micturition  in  chil- 
dren act  as  causative  agents  of  these  disorders  in  adults  as  well.  How- 
ever, acute  febrile  diseases,  general  debility,  fright,  vesical  calculus,  cys- 
titis, and  the  effects  of  spinal  traumatism,  are  more  pronounced  causes  in 
this  regard  in  adults  than  in  children.  Senility  often  leads  to  inconti- 
nence, regardless  of  the  prostatic  obstruction  so  frequently  connected  with 
it  at  this  period  of  life. 

Retention  is  classified  also  under  this  division  of  the  general  arrange- 
ment, for  the  obvious  reason  that  the  majority  of  its  associated  disorders 
here  are  of  such  a  nature  as  to  suggest  at  once  the  probability  of  the 
occurrence  of  retention,  when  the  causes  of  the  associated  disorders  are 
more  fully  advanced  in  an  unhindered  course. 


4.  The  unusual  sensations  attending 
the  act  (painful  micturition).      ^ 


m-  ,  ..        f  Before  micturition. 

Time  of  sensation,^  During  micturition. 

'^^'  1^  After  micturition. 


C  Hypogastrium. 

c,     .        »  J--  Bladder. 

Seat    of    sensation 

(direct     and 

flex),  as,  j  (.  jj^^g  ppj^jg^ 

l_  Elsewhere. 


J  Perinajum. 
'■^"  I  Rectum. 
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Painful  Micturition. — In  normal  urination  no  annoying  sensations 
are  in  any  way  connected  with  the  act.  In  fact,  a  pleasurable  feeling 
only  attends  the  evacuation  of  the  bladder  and  the  flow  of  urine  through 
the  urethra.  However,  in  disease  of  the  bladder,  urethra,  and  of  their 
appendages,  and  also  attending  abnormities  of  urinary  composition,  pain- 
ful sensations,  varying  in  nature,  degree,  situation,  and  relationship  with 
the  act,  often  take  place.  As  to  its  nature,  the  sensation  may  be  a  cut- 
ting, burning,  or  itching  one,  etc.,  as  characterized  by  the  appreciation 
of  the  patient,  and  depending  on  the  variety,  situation,  and  acuteness  of 
the  disease.  In  degree  it  varies  from  that  of  an  annoying  sensation  only 
to  one  of  pain  and  intense  suffering  even,  being  controlled  in  this  respect 
largely  by  the  acuteness  of  the  diseased  process ;  for,  as  a  rule,  the  acuter 
the  process,  the  severer  is  the  pain  arising  from  it.  The  situations  of 
these  abnormal  sensations  are  commonly  located  at  the  seat  of  the  dis- 
ease, but  this  fact  must  be  accepted  in  a  general  sense  only,  as  reflex 
sensations  frequently  happen  at  a  considerable  distance  from  the  lesion 
that  causes  them,  and  where  no  other  evidence  of  disease  exists.  The 
relationship  of  abnormal  sensations  to  the  acts  of  micturition  should  be 
carefully  noted,  since  the  occurrence  before,  during,  or  following  the  act 
is  very  important  for  the  establishment  of  a  correct  diagnosis. 

Discomfort  and  'pain  of  the  urinary  track  'before  micturition  fre- 
quently arise  from  the  local  action  of  ultra-irritating  urine ;  from  in- 
creased sensibility  of  the  prostate  and  mucous  membrane  of  the  bladder 
from  various  causes,  ^Z'?^s  the  direct  pain,  peculiar  to  the  cause  itself. 
The  mechanism  of  the  production  of  painful  micturition  is  a  simple  one, 
being  due  to  the  contact  of  slowly  accumulating  fluid  with  the  abnormally 
sensitive  structure  within  the  bladder,  and  to  the  contact  of  irritating 
agents  with  these  structures  when  normal.  The  urine  is  made  irritating 
by  those  diseases  and  conditions  which  destroy  the  proper  equilibrium 
between  its  fluid  and  solid  constituents.  An  abnormal  increase  in  the 
solids  or  diminution  of  the  fluids  leads  to  similar  results  in  this  respect. 
Acute  inflammatory  diseases ;  profuse  perspiration ;  small  ingestion  of 
fluid  ;  frequent  copious  liquid  alvine  discharges,  oxaluria,  pyuria,  lithuria, 
alcoholics,  certain  medicines,  as  cantharides  and  turpentine;  vesicles  of 
kidney  hydatids,  and  inordinate  alkalinity  and  acidity,  cause  irritating 
urine.  Both  acute  and  chronic  cystitis  and  prostatitis ;  prostatic  hyper- 
trophy and  prostatic  tumors,  cancer,  etc. ;  sympexious  prostate ;  inflam- 
mation of  the  seminal  vesicles  ;  gravel ;  circumscribed  and  general  vesical 
irritation  ;  over-distention  ;  contraction  with  hypertroj^hy  and  ulceration 
of  the  bladder  walls,  etc.,  cause  more  or  less  pain  and  discomfort  before 
micturition.  Pyonephrosis,  calculous,  and  tuberculous  kidney  are  some- 
times indicated  in  their  earlier  stages  by  pain  before  and  during  micturi- 
tion.    The  acute  diseased  processes  of  the  bladder,  prostate,  and  uretlira 
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especially,  add  their  own  peculiar  pain  to  that  caused  by  the  contact  of 
urine  with  their  diseased  surfaces  during  the  act  of  micturition. 

Pain  during  inicturitian  depends  on  diseased  action  within  the  blad- 
der and  within  the  urinary  canal.  Those  diseased  conditions  of  the 
bladder  just  enumerated  as  causing  pain  before  the  act  frequently  cause 
more  or  less  pain  and  discomfort  during  the  expulsion  of  the  fluid,  and 
the  acute  varieties  of  these  diseases  are  more  pronounced  in  this  respect 
than  are  the  chronic.  The  contraction  of  the  bladder  in  the  presence  of 
acute  inflammation  of  its  lining  membrane  and  of  the  prostate  causes 
pain  of  the  bladder,  due  to  the  contraction  itself,  and  of  the  prostate  from 
the  increased  pressure  attending  the  contraction.  The  pain  caused  by 
these  acute  conditions,  by  the  presence  of  stone  and  foreign  bodies  in  the 
bladder,  and  of  ulcer  and  fissure  of  the  neck  of  the  bladder,  are  increased 
during  the  completion  of  the  act,  as  at  this  time  they  are  brought  more 
closely  within  the  grasp  of  the  bladder,  and  are  therefore  subjected  to  a 
more  direct  pressure  than  when  urine  intervenes  between  them  and  the 
bladder  wall.  ISTeuralgia  of  the  neck  of  the  bladder  is  of  fickle  presence 
and  severity,  and  while  it  may  happen  at  any  stage  of  the  act,  yet  it 
most  frequently  attends  that  of  expulsion.  Pain  in  the  urinary  canal 
during  the  discharge  of  urine  attends  all  varieties  of  urethritis,  circum- 
scribed and  general ;  also  urethral  chancre  and  chancroid  and  simple 
ulceration,  stricture  of  the  urethra,  balanitis,  and  occasionally  phimosis 
cause  it.  Changes  in  the  chemical  constituency  of  the  urine,  and  the 
presence  of  irritating  substances  in  it,  as  already  enumerated,  frequently 
cause  more  or  less  jDain  during  the  act,  and  may  be  followed  by  pain  and 
disagreeable  sensations  after  its  completion.  This  is  especially  true  in 
the  presence  of  increased  sensibility  and  inflammatory  and  ulcerative 
processes  of  the  canal. 

Pain  diminished  after  inioturition  indicates  that  contact  of  urine 
with  the  bladder  and  urethra,  or  distention  of  the  bladder,  was  the  prob- 
able cause  of  the  pain.  Pain  at  the  time  of  micturition  may  be  at 
the  seat  of  the  disease  causing  it,  or  be  referred  to  a  distant  part — 
e.  g.,  pain  at  the  end  of  the  penis  may  be  referred  there  from  the  neck 
of  the  bladder  ;  pains  radiating  down  the  thigh  or  occurring  in  the 
testicles  or  groin  are  often  referred  from  the  pelvis  of  the  kidney  or 
the  ureter.  Pains  in  the  sole  of  the  foot,  calf  of  the  leg,  and  the  thigh 
are  a  part  of  the  history  of  urethral  stricture.  Usually  prostatic  pains 
are  felt  in  the  perinseum  and  lower  portion  of  the  rectum ;  bladder  pains 
over  the  pubis ;  kidney  pains  in  the  loins,  etc.  "While  some  of  the  illus- 
trations here  given  are  not  exactly  in  line  with  the  subject  under  con- 
sideration, still  their  mention  now  will  serve  to  emphasize  the  importance 
of  those  manifestations  in  the  actual  as  well  as  in  a  differential  diagnos- 
tic sense.     Many  of  the  examples  just  cited  are  common  ones,  and  there- 
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fore  serve  the  more  emj)liatically  to  impress  the  diagnostic  importance 
of  a  detailed  consideration  of  both  the  local  and  reflected  pains  of  dis- 
ordered micturition  in  connection  with  the  diseases  themselves.  The 
diagnostic  significance  of  painful  micturition  in  various  abnormal  con- 
ditions can  be  best  considered  for  jDractical  purposes  in  the  followinir 
manner : 

(1)  The  disease  causing  it ;  (2)  the  seat  and  kind  of  pain  commonly 
produced  by  the  disease ;  (3)  the  relation  of  the  pain  to  the  act  of 
micturition. 

Acute  Cystitis. — In  this  disease  pain  is  located  most  frequently  in  the 
bladder  itself,  being  often  more  severe  at  the  neck  than  elsewhere.  The 
severity  of  the  pain  is  in  direct  proportion  to  the  process  that  causes  it, 
being  much  more  pronounced  in  acute  than  chronic  diseases  of  the  mem- 
brane. Abnormally  irritating  urine,  from  chemical  decomposition  and 
other  causes,  adds  to  the  intensity  of  the  suffering  in  all  phases  of  the 
disease.  The  relationship  of  the  occurrence  of  pain  with  the  entrance  of 
urine  to  the  bladder  is  governed  by  the  situation  of  the  disease  and  the 
site  of  greatest  sensibility,  as  modified  by  the  position  of  the  patient,  and 
the  degree  of  distention  of  the  organ.  If  the  inflammation  be  limited  to 
the  neck  and  base  of  the  bladder  and  the  patient  be  erect,  pain  follows 
quickly  the  entrance  of  urine  to  the  organ,  since  it  is  then  brought  in 
contact  at  once  with  a  diseased  surface.  However,  if  the  position  of  the 
patient  be  so  changed  as  to  delay  or  limit  the  degree  of  urinary  contact 
with  the  diseased  surfaces,  then  pain  is  lessened,  or  it  disappears  until 
sufiicient  accumulation  ensues  to  encroach  on  the  seat  of  disease,  and 
then  the  pain  returns  or  increases,  and  is  relieved  only  by  prompt  micturi- 
tion. Distention  of  the  bladder  increases  the  pain  if  the  disease  be  gen- 
eral, and  produces  it  when  sufficient  urine  collects  to  cause  impingement 
on  circumscribed  disease  of  the  membrane.  If  the  inflammation  be  gen- 
eral and  of  equal  degree  and  uncomplicated,  pain  comes  promptly,  in- 
creases with  uniform  intensity,  and,  although  augmented  during  micturi- 
tion, is  relieved  or  greatly  lessened  by  the  act.  Also  in  this  disease  pains 
are  often  felt,  conjointly  or  separately,  along  the  urethra,  in  the  perinaeum 
and  rectum,  above  the  pubis,  at  the  end  of  the  penis,  and  radiating  down 
the  thigh,  and,  as  a  rule,  the  acuter  the  diseased  process  and  the  severer  the 
bladder  pain,  the  more  constant  and  pronounced  are  these  reflex  sensa- 
tions. As  to  the  kind  of  pain,  it  is  variously  characterized  in  this  dis- 
ease, and  is  apparently  modified  in  this  respect  by  its  situation.  The 
local  pain  in  the  bladder  is  sharp,  pricking,  smarting,  and  burning  in 
character,  and  it  is  entirely  relieved  or  greatly  lessened  by  the  emptying 
of  the  organ.  Not  infrequently  a  straining  pain  (tenesmus)  follows 
micturition,  especially  if  the  neck  of  the  bladder  be  much  involved  by 
disease.     The  referred  pains  in  the  perinseum,  above  the  pubis,  in  the 
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rectum,  at  the  end  of  the  penis,  and  radiating  down  the  thigh,  are  classed 
as  heavy  burning  pains.  As  may  be  readily  inferred,  the  painful  mani- 
festations of  chronic  cystitis  are  less  vigorous — the  pain  being  aching  and 
dull  in  character — and  they  do  not  lead  so  soon  to  uncontrollable  results. 
Still,  a  general  dependent  connection  of  the  phenomenon  of  painful 
micturition  in  acute  cystitis  can  be  easily  distinguished  in  the  chronic 
form. 

Neuralgia  of  the  Neck  of  the  Bladder.— In  this  disease,  while  the  pain 
is  always  located  at  the  neck  of  the  organ,  still,  it  not  infrequently  shoots 
from  there  into  the  urethra,  rectum,  and  perinseum.  It  exhibits  the  same 
uncertainty,  as  to  the  time  of  occurrence,  that  distinguishes  similar  pains 
elsewhere  in  the  body.  It  is  sharp  and  darting  in  character,  and  although 
it  happens  during  the  intervals  of  micturition,  still  it  presents  itself  most 
frequently  during  the  act. 

Fissure  and  Ulcer  of  the  Neck  of  the  Bladder. — These  conditions,  espe- 
cially the  former,  are  more  frequently  present  than  they  are  commonly 
considered  to  be.  The  fissure  not  infrequently  extends  into  the  upper 
end  of  the  urethra.  The  pain  attending  them  is  located  at  the  neck  of 
the  bladder,  is  of  a  burning  character,  more  or  less  continual,  and  at- 
tended by  the  feeling  of  an  unvaried  desire  to  micturate.  Much  strain- 
ing or  tenesmus  is  present,  and  after  micturition  the  pain  and  burning  are 
most  intense. 

Stone  and  Gravel  in  the  Bladder. — Each  of  these  agents  causes  painful 
micturition  by  contact  with  the  bladder  wall ;  the  former,  as  a  rule,  caus- 
ing the  greater  disturbance. 

I71  stone  the  pain  is  dull  and  commonly  located  in  the  bladder  during 
the  intervals  of  micturition,  if  it  be  present  at  all.  However,  even  then 
dull  reflex  pains  may  be  present  along  the  urethra  and  behind  the  glans, 
or  may  radiate  to  the  hips  and  thighs,  the  perinseum,  rectum,  sacrum, 
and  above  the  pubes.  Still,  these  jDainful  manifestations  during  this 
time  are  modified  by  the  position  and  activity  of  the  patient.  If  pain 
be  caused  while  standing,  the  horizontal  posture  often  lessens  or  relieves 
it.  If  the  patient  be  quiet,  no  pain  may  be  present,  irrespective  of  his 
position ;  but  on  walking,  running,  or  riding,  pain  quickly  occurs,  and 
the  intensity  is  proportioned  directly  to  the  degree  of  jarring  and  jolting 
he  experiences.  The  pain  with  stone  is  caused  not  only  by  the  presence 
of  the  stone  itself,  but  likewise,  and  in  great  part  often,  by  the  cystitis 
which  its  presence  excites.  Pain  with  stone  is  usually  present  before, 
during,  and  after  micturition,  and  especially  are  these  facts  true  if  cystitis 
have  ensued.  While  in  rare  cases  of  stone  no  pain  at  all  is  present,  yet 
practically  it  varies  in  degree  from  that  of  an  exaggerated  urinary  sense 
to  one  of  agonizing  intensity.  The  dull  pain  before  micturition  is  due 
to  the  contact  of  the  accunmlating   urine   with   the   inflamed   surfaces 
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caused  by  tlie  stone,  and  also  in  a  degree  to  the  presence  of  the  stone 
itself.  The  pain  during  the  act  is  the  severest  of  all,  especially  at  its 
termination,  for  then  the  stone  is  spasmodically  grasped  by  the  sensitive 
bladder  walls.  During  this  time  sharp  and  severe  reflex  pains  invade  the 
urethra  and  glans,  and  violent  tenesmus  often  ensues,  together  with  dull, 
severe,  deep-seated  pubic  and  perineal  and  rectal  pains.  If  any  be  pres- 
ent, the  pain  following  the  act  is  the  least  of  all,  and  is  largely  the  result 
of  the  physical  violence  inflicted  on  the  neck  and  walls  of  the  bladder  by 
the  stone  itself  during  the  act  of  micturition. 

Gravel  in  the  bladder  causes  no  distinctive  pain  in  that  organ  before 
micturition,  and  is  usually  washed  out  by  the  escaping  urine  during  the 
act.  Therefore,  the  smarting,  burning  pain  suggestive  of  the  presence  of 
gravel  in  the  urine  takes  place  in  the  urethra  during  the  emptying  of  the 
bladder,  and  rarely  remains  but  a  short  time  thereafter. 

Hydatid  Cysts  of  the  Kidney. — In  this  instance  the  pain  and  disturb- 
ance of  micurition  depend  on  the  presence  in  the  urine  then  in  the  bladder 
of  the  vesicles  and  fragments  that  have  passed  down  from  the  growth 
above.  The  discharge  of  these  agents  does  not  take  place  rapidly  in  the 
majority  of  instances,  therefore  periodical  attacks  ensue  at  intervals  of 
days  and  even  of  months.  Their  presence  in  the  urine  may  cause  reten- 
tion with  the  dull  and  bursting  pain  of  this  disorder,  followed  by  severe 
strangury  with  radiating  burning  pains  of  the  urethra  and  glans  penis. 
Evacuation  of  the  bladder  is  followed  by  instant  relief. 

Acute  Prostatitis. — The  pains  experienced  in  this  disease  differ  some- 
what according  to  its  variety,  and  the  differences  are  more  a  matter  of 
degree  than  otherwise,  their  comparative  relationship  to  the  act  of  mic- 
turition being  still  quite  pronounced.  In  the  parenchymatous  form  the 
suffering  arises  from  the  disease  itself,  from  the  irritating  effects  of  the 
urine  on  the  diseased  organ,  and  from  the  act  of  micturition.  Heat  and 
throbbing  pain  are  present  in  the  prostate,  attended  with  dragging  pain  in 
the  scrotum,  and  an  aching  sense  of  fullness  in  the  perinaeum  and  rectum. 
These  pains  are  present  at  all  times  during  the  acute  stage  of  the  disease, 
and  are  increased  often  by  the  irritating  effects  of  accumulated  urine,  and 
are  always  exaggerated  by  the  act  of  urinary  expulsion.  Pains  inde- 
pendent of  these  precede,  attend,  and  follow  the  act  of  micturition.  Tlie 
burning,  smarting  pains  before  the  act  are  due  to  urinary  contact,  and  are 
located  at  the  neck  of  the  bladder  and  upper  extremity  of  the  urethra. 
As  the  urine  increases  in  amount,  the  consequent  pressure  from  it  in- 
creases their  severity,  and  often  gives  rise  to  similar  shooting  pains  in  the 
urethra,  the  glans,  the  perinaeum,  and  scrotum.  During  micturition  these 
painful  expressions  are  increased  in  severity,  and  at  its  finish  often 
become  excruciating,  being  attended  with  violent  tenesmus,  severe  reflex 
pains  in  the  glans,  and  deep-seated  subpubic  pains,  caused  by  the  vigorous 
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contraction  of  the  bladder  on  the  inflamed  prostate  itself.  The  phenom- 
ena of  acute  prostatitis  and  of  stone  in  the  bladder  are  similar  during 
micturition,  especially  if  cystitis  be  present  with  the  latter.  Following 
the  act  the  pains  incident  to  it  quickly  subside,  leaving  the  patient  to 
suffer  only  from  those  sensations  peculiar  to  the  disease  alone,  and  with 
apprehension  born  of  the  memory  of  the  past  and  sustained  by  the  fear 
of  prospective  suffering.  In  other  varieties  of  prostatitis  the  painful 
phenomena  of  micturition  bear  a  similar  relationship  to  the  act  as  in  the 
acute  form,  but  are  less  severe  in  character  and  often  incomplete  in 
sequence. 

Acute  Inflammation  of  the  Seminal  Vesicles. — Burning  pain  and  discom- 
fort in  this  disease  are  present  at  the  base  of  the  bladder,  and  may  be 
referred  to  the  spermatic  cord,  glans  penis,  perinseum,  and  rectum.  The 
accumulation  of  urine  in  the  bladder  increases  the  vigor  of  these  sensa- 
tions, and  the  act  of  its  expulsion  adds  greatly  to  the  suffering,  being 
often  attended  by  severe  vesical  and  rectal  tenesmus.  However,  marked 
relief  follows  at  once  the  evacuation  of  the  bladder. 

Prostatic  Hypertrophy  of  Old  Age. — The  degree  of  painful  suffering  in 
this  disease  depends  on  whether  or  not  cystitis  or  other  complications 
have  taken  place.  If  uncomplicated,  then  a  dull  pain  or  a  sense  of 
weight  and  fullness  is  present  in  the  hypogastrium,  rectum,  and  perinseum, 
and  perhaps  in  the  bladder  as  well.  These  sensations  are  constant  exhi- 
bitions, and,  as  a  rule,  are  not  modified  in  any  essential  particular  by  the 
act  of  micturition.  However,  in  some  cases,  as  urine  collects  in  the  blad- 
der, the  sense  of  weight  and  pain  increases,  and  the  desire  to  micturate  is 
soon  incited,  and  during  the  performance  of  the  act  a  burning  pain  occurs 
at  the  neck  of  the  bladder  and  in  the  course  of  the  urethra,  followed  by  a 
dull  pain  behind  the  pubes,  in  the  perineum  and  rectum,  and  perhaps  the 
glans  itself,  near  the  completion  of  the  act.  These  disappear  promptly 
after  the  cessation  of  vesical  contraction  and  the  emptying  of  the  urethra. 
If  the  urine  have  undergone  decomposition  changes,  then  these  latter  ex- 
hibitions are  more  often  present  and  better  pronounced.  If  cystitis  or 
stone  be  present  with  prostatic  hypertrophy,  then  pain  attends  the  accu- 
mulation of  urine,  and  it  is  increased  in  proportion  to  the  amount  con- 
tained in  the  bladder,  the  grade  of  cystitis,  and  the  size  and  roughness 
of  the  stone.  The  discharge  of  urine  under  these  circumstances  causes 
increased  pain,  referable  to  the  neck  of  the  bladder,  urethra,  and  perhaps 
more  distant  parts,  and,  at  the  completion  of  the  act,  severe  subpubic, 
perineal,  urethral  pains,  and  pain  at  the  glans  penis  take  place,  attended 
not  infrequently  by  tenesmus  of  greater  or  less  degree.  After  micturition, 
in  this  as  in  preceding  instances  of  prostatic  involvement,  the  more  dis- 
tressing symptoms  rapidly  subside,  leaving  behind  only  such  as  belong  to 
the  diseased  bladder  and  prostate  during  the  intervals  of  micturition. 
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Prostatic  Cancer  and  Tumors  of  the  Prostate  and  Bladder. — In  prostatic 
cancer  pain  depends  pTimarily  on  the  cancer  itself,  and  secondarily  on 
obstruction  to  the  flow  of  urine  and  the  consequent  cystitis  induced  by 
the  presence  of  the  cancer.  The  same  may  be  said  of  other  tumors  of  the 
prostate,  and  bladder  tumors  as  well.  But,  inasmuch  as  these  growths 
differ  in  no  important  particular  from  other  forms  of  prostatic  disease 
and  cystitis,  as  regards  the  pain  with  the  act  of  micturition,  it  seems  use- 
less to  give  to  them  a  more  detailed  consideration  in  this  connection. 

Retention  and  Contracted  Bladder, — In  either  of  these  conditions  the 
pain  is  described  as  a  splitting  one,  and  it  is  referred  properly  to  the 
bladder  alone.  The  mechanism  of  its  causation  is  similar  in  both  in- 
stances, being  dependent  on  painful  distention  of  the  bladder  from  over- 
repletion  by  urine.  The  painful  micturition  incident  to  a  contracted  blad- 
der happens  more  frequently  than  that  due  to  retention,  for  the  obvious 
reason  that,  when  a  diminished  caj^acity  receives  a  normal  supply,  over- 
distention  occurs  much  more  quickly  than  when  the  capacity  and  supply 
are  proportionate  to  each  other.  The  pain  in  both  of  these  conditions 
precedes  micturition  and  is  promptly  relieved  by  it. 

TTrethral,  Inflammatory,  and  Structural  Changes. — In  all  varieties  of 
urethral  inflammations,  whether  general  or  circumscribed,  painful  mictu- 
rition ensues.  Urethral  ulcerations  cause  a  similar  exhibition,  irrespect- 
ive of  their  nature,  extent,  and  location.  Urethral  strictures,  likewise, 
often  cause  painful  micturition.  The  degree  of  pain  experienced  during 
micturiiion  in  all  varieties  of  urethral  disease  is  proportionate,  of  course, 
to  the  sensibility  of  the  diseased  surfaces,  and  also,  in  a  measure,  to  the 
amount  of  urethral  distention  attending  the  act.  These  pains  are  of  a 
smarting,  burning,  or  cutting  nature  in  the  great  majority  of  instances. 
They  are  located  in  the  urethra,  and  correspond  to  the  extent  and 
situation  of  the  diseased  surface  of  that  canal.  These  pains  are  direct 
and  are  caused  by  the  contact  of  the  passing  urine  as  it  escapes  from 
the  bladder.  The  pain  is  manifest,  therefore,  during  the  act  of  micturi- 
tion, and  may  be  present  for  a  short  time  thereafter.  Balanitis,  posthitis, 
and  ulcerative  changes  within  the  foreskin  cause  pain  during  micturition, 
and  this  pain  is  increased  in  severity  if  these  diseases  be  complicated 
by  phimosis. 

Irritating  urine^  dependent  on  decomposition,  hyperalkalinity,  and 
hyperacidity,  and  other  chemical  changes  of  it,  causes  painful  micturition. 
The  presence  in  the  urine  of  pus,  cancerous  and  hydatid  products,  and  the 
effect  on  it  of  cantharides,  turpentine,  cubebs,  etc.,  often  produce  a  like 
result  The  presence  in  the  bladder  of  irritating  urine  begets  discomfort 
and  painful  sensations  there  before  micturition,  and  similar  exhibitions 
often  attend  at  the  neck  of  the  organ  and  in  the  urethra  during  its  dis- 
charge, but  thereafter  they  quickly  subside.     Tenesmus  may  attend  and 
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follow  the  act  of  micturition  in  many  instances,  especially  after  the  use  of 
the  remedial  agents  just  mentioned. 


The  character  of  the  stream 
may  be  modified  as  to  its —  - 


Force. 


Size. 


Form. 


Direction. 


r  Increased  force. 
^  f  Feeble  stream, 

I  Diminished  force,  j  gXrinrs't'eamr""- 

[  Slobbering  stream. 

j  Increased  size  of  stream. 
)  Diminished  size  of  stream. 


Oval  stream. 

Flat  stream. 
1  Spiral  stream. 
[  Bifurcated  stream. 

j  Radiating  stream. 
(  Deflected  stream. 


The  characteristics  of  the  normal  stream  during  urination  are  not  easily 
to  be  described.  The  periodical  appearance  of  the  stream  forms  such  a  very 
important  though  unappreciated  part  of  one's  every-day  existence,  that  its 
normal  aspects  are  recalled  only  when  something  unusual  happens  to  it. 
It  belongs  really  to  the  order  of  natural,  every-day  objects  Avhich,  though 
noticed  by  us,  their  presence  makes  no  distinct  impression  on  the  per- 
ceptive sense  except  something  quite  unusual  attends  them. 

Force. — This  element  of  urination  depends,  on  the  one  hand,  on  the 
degree  of  energy  exercised  by  the  bladder  and  the  abdominal  muscles  ;  and, 
on  the  other,  it  is  controlled  by  the  restraining  conditions  obtaining  in  the 
urethra.  The  degree  of  force  is  estimated  by  the  distance  to  which  the 
stream  can  be  propelled. 

The  force  is  onuch  increased  by  the  powerful  and  uncontrollable  con- 
tractions of  the  bladder  in  those  conditions  recognized  as  causing  irre- 
pressible micturition.  The  causes  of  urgent  micturition  and  not  infre- 
quently those  of  the  involuntary  act  increase  the  force  of  the  stream, 
especially  when  no  obstruction  to  the  escape  of  urine  obtains. 

Diminished  force  is  the  result  of  indolent  or  weakened  vesical  con- 
traction, and  also  of  the  presence  of  obstructing  influences  in  the  urinary 
canal.  Diseases  of  the  spinal  cord,  brain,  and  of  the  nerves  supplying 
the  bladder  directly  ;  also  such  asthenic  diseases  as  typhus  and  typhoid 
fevers,  and  atonic  states  for  other  reasons,  are  suitable  illustrations  of  the 
conditions  producing  diminished  force  of  the  urinary  flow  due  to  an 
enfeeblement  of  the  propelling  power.  The  obstructive  influences  of  the 
"^ow  that  serve  to  weaken  the  force  of  the  stream  are  ]3resent  at  the 
neck  of  the  bladder  in  the  urinary  canal,  and  are  often  connected  with 
the  prepuce  alone,  especially  in  children.  Stone  in  the  bladder,  hyper- 
trophy, tumors,  and  enlargement  of  the  prostate  from  all  causes  ;  narrow- 
ing of  the  urethra  from  constrictions,  growths,  and  obstructions,  and 
phimosis,  congenital  and  acquired,  weaken  the  urinary  flow.     In  a  few 
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words,  tlie  diseases  that  give  rise  to  overflow  and  retention  of  urine,  to 
retarded,  difficult,  interrupted,  and  obstructed  micturition,  are  causative 
as  well  as  of  dimiuislied  force  of  the  urinary  discharge. 

Size,  Form,  and  Direction. — These  characters  of  the  stream  can 
be  advantageously  considered  together.  If  the  conditions  in  the  urethra 
be  such  that  during  micturition  the  meatus  is  fully  distended  by  the 
stream,  then  to  the  distended  meatus  the  stream  will  owe  both  its  size 
and  shape  (oval).  Urethral  stenosis,  urethral  narrowing  from  any  cause 
and  at  any  point,  will  surely  modify  all  these  qualities,  causing  the  stream 
to  be  flat,  small,  or  twisted  (spiral) ;  if  near  the  external  meatus,  curved 
(deflected)  or  divided  into  two  streams  (bifurcated),  each  propelled  in 
difiierent  directions  ;  or  one  driven  forward  and  the  other  tumbling  per- 
pendicularly down  (perpendicular) ;  or  into  several  streams,  each  with  a 
different  direction  (radiating). 

Continuity  of  the  stream  is  an  important  quality  for  consideration. 
]S^ormally  the  stream  is  full,  oval,  and  vigorous,  the  size  being  increased 
when  additional  expulsive  efforts  are  made.  Toward  the  completion 
of  the  normal  act  the  stream  becomes  flattened,  owing  to  diminished 
force,  and,  too,  it  is  flattened  during  disordered  micturition,  if  diminished 
force  be  a  characteristic  feature  of  the  disorder.  With  obstructive  dis- 
ease of  the  prostate  the  stream  may  be  spasmodic,  or  the  fluid  be  passed 
in  a  feeble,  perpendicular,  dribbling,  slobbering  manner.  The  abnormal 
conditions  of  certain  portions  of  the  urinary  tract  and  their  modifications 
of  the  stream  are  submitted  to  the  attention  of  the  reader  as  illustration 
of  the  mechanism  of  stream  variation  in  connection  with  obstruction  and 
paretic  changes  associated  with  urinary  flow. 

Prepuce. — In  phimosis,  if  the  preputial  opening  be  smaller  than  the 
meatus,  the  stream  is  modified  in  size,  shape,  and  sometimes  in  direction. 
The  reasons  for  these  changes  are  too  obvious  to  require  any  further 
mention. 

Meatus  Externus. — Such  changes  here  as  epispadius,  hypospadius,  mul- 
tiple urethral  openings,  or  a  contracted  or  deflected  single  opening,  will 
exercise  an  evident  influence  on  the  size,  shape,  and  direction  of  the 
stream. 

Urethral  Inflammation  causes  congestion  and  swelling  of  the  mucous 
membrane  of  the  urethra,  and  therefore  occasions  a  change  in  the  size 
of  the  stream,  it  being  smaller ;  in  the  shape,  it  being  flat,  forked,  or 
twisted,  etc.  ;  and  often  in  direction  and  continuity  being  devious  and 
attended  by  some  dribbling  at  the  end  of  the  act. 

Organic  Stricture. — This  formation  influences  the  size  of  the  stream, 
and  for  this  reason  the  force,  form,  and  direction  of  it  also.  If  the  dimi- 
nution in  size  have  been  coming  on  gradually,  the  presence  of  increasing 
stricture  is  quite  surely  demonstrated.     An  inordinately  small  stream  in  a 
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case  usually  points  to  one  of  three  conditions,  viz.,  contraction  at  the 
urethro-vesical  orifice,  urethral  stenosis,  or  impaction  of  calculous  matter 
in  the  urethra.  In  stricture  the  form  of  the  stream  may  be  twisted, 
forked,  or  radiating,  as  when  divided  into  several  streams.  The  direction 
of  the  stream  may  be  upward,  downward,  etc.,  or  two  streams  may  be 
exhibited,  one  perpendicular,  the  other  propelled.  Impairment  of  the 
force  of  the  stream  happens,  too,  and  this  effects  its  continuity,  causing 
the  last  few  drops  to  dribble  away,  because  the  expulsion-wave  does  not 
pass  the  stricture. 

Prostate. — Hypertrophy  modifies  the  force  of  the  stream,  causing  it  to 
be  weak  and  slow.  The  lessened  force  diminishes  the  size  of  the  stream, 
which,  failing  to  distend  the  meatus,  prevents  the  proper  form  at  once.  A 
bifurcated  stream  is  not  infrequently  present  in  this  connection.  In  hy- 
pertrophy the  continuity  of  the  stream  is  often  -  changed,  due  at  first  to 
delay  from  congestive  sw^elling,  but  later  it  may  be  interrupted  or  entirely 
stopped  by  the  valve-like  action  or  increased  growth  of  the  hypertro- 
phied  organ.  This  valve-like  action  may  affect  both  the  size  and  form  of 
the  stream,  especially  with  straining,  causing  dribbling  and  slobbering 
of  urine.  In  parenchymatous  prostatitis  and  in  prostatic  and  peripros- 
tatic abscess  and  prostatic  cancer  tlie  stream  becomes  gradually  small  and 
forceless ;  if  combined  with  vesical  irritability,  the  continuity  of  the 
stream  is  modified  by  sudden  and  premature  vesical  contraction. 

Neuralgia  of  the  Vesical  Neck. — If  the  bladder  act  without  power,  the 
force  and  size  of  the  stream  are  diminished ;  but  if  it  act  spasmodically, 
with  power,  then  these  peculiarities  are  increased. 

SjKtsmodic  stricture  of  the  iirethra  interrupts  the  continuity  of  the 
stream,  it  being  normal  between  the  spasms. 

Incontinence  J  from  whatever  cause,  modifies  the  continuity  of  the 
stream,  and  dribbling  of  urine  ensues ;  but  in  the  great  majority  of  cases 
dribbling  indicates  overflow. 

Bladder. — In  concentric  hypertrophy  impeded  bladder  contractions 
diminish  the  force  of  the  stream,  causing  it  to  be  feeble  and  slow. 

Atonic  Conditions. — In  these  conditions  the  force  of  the  stream  is  less- 
ened, and  if  they  be  complicated  by  causal  obstruction,  then  the  stream  is 
weak  and  dribbling. 

General  Neuroses. — If  these  exist  alone,  then  the  stream  is  feeble  and 
slow. 

Vesical  Paralysis. — "When  vesical  paralysis  is  complete  and  limited  to 
the  body  alone,  dribbling  of  urine  ensues  as  the  result  of  retention  with 
overflow.  If  incomplete,  then  the  stream  is  feeble  and  slow  and  followed 
by  dribbling.  Limited  retention  may  be  present  in  these  cases  and  cause 
increased  frequency  of  micturition.  If  only  the  neck  of  the  organ  be 
paralyzed,  then  uninterrupted  incontinence  ensues. 
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Cystitis  and  Trachelo-cystitis. — In  these  diseases  the  accompanying 
spasmodic  and  vigorous  contractions  of  the  bladder  increase  the  force  and 
size  of  the  stream,  change  its  form  and  direction,  and  may  also  afiect  its 
contimiitj. 

Stone  ia  the  Bladder. — If  the  urethra  be  normal  and  the  stone  movable, 
the  continuity  of  the  stream  is  interrupted  or  enfeebled,  but  a  change  in 
the  patient's  position  may  restore  the  stream  to  its  normal  characteristics, 
if  complications  be  not  present.  Foreign  bodies  in  the  bladder  cause 
similar  phenomenon  as  stone,  when  movable. 

DISORDERS  OF  MICTURITION  TABULATED. 


f  Normal  urination. 

r  (1)  The  length  of  C  Increased  frequency  of  micturition, 
time     between  J  Diminished  frequency  of  micturition, 
the    acts,    and  1  Retention  of  urine, 
gives  rise  to —     [  OTerflow  of  urine. 


Abormal  urina- 
tion, or  mic- 
turition,     is  -{ 
modified    ac- 
cording to — 


^'\l^:}Z'Zf,  [irrepressible  micturition. 


time  associated     tt    -    ,.      ■  +     ■*.- 
with    the    act,  ^  t^Sent  micturition 

and    gives 
to— 


(3)  The  effort  ne- 
cessary for  the 
performance  of 
the  act,  and 
gives  rise  to — 


(4)  The  sensations 
attending  the 
act,  and  gives 
rise  to  pain  as 
follows  (painful 
micturition) : 


Retarded  micturition. 
I  Interrupted  micturition. 

DiflBcult  micturition. 
Obstructed  micturition. 
Incontinence  of  urine. 
False  incontinence. 
Involuntary  micturition. 
Unconscious  micturition. 

r  Time  of  sensa-  J  ^«^«^^  micturition. 
^-  <  During  micturition. 


Seat  of  sensa- 
tion (direct 
and  reflex). 


(5)  Characteristics 
of    the    stream 
modified  as  to ' 
its — 


Force. 


Size. 


Form. 


Direction. 


[  After  micturition. 

'  Hypogastrium. 
Bladder. 
Perinfeum. 
Rectum. 
Glans  penis. 
Elsewhere. 

'  Increased  force. 

f  Feeble  stream. 
Perpendicular 


Diminished 
force. 


stream. 
Dribbling 

stream. 
Slobbering 

stream. 


j  Increased  size  of  stream. 
(  Diminished  size  of  stream. 

f  Oval  stream. 
J  Flat  stream. 
1  Spiral  stream. 
[  Bifurcated  stream. 

5  Radiating  stream. 
(  Deflected  stream. 


DIAGI^OSTIC   SIGIvTIFICA^'CE   OF  PATHOLOGICAL 
MODIFICATIONS  m  THE  TEINE. 

{WCLUDING    TEE  MOST  PEACTICAL  METHODS   OF  UPJXE  A^'ALTSIS.) 
By  EUGENE  FULLER,  M.  D. 

The  above-entitled  article,  owing  to  the  space  allotted,  can  not  be  ex- 
haustive in  character  ;  consequently,  the  attempt  will  be  made  to  bring  out 
as  clearly  as  possible  only-  the  points  which  are  apt  to  confront  the  busy 
practitioner,  and  the  methods  by  which  he  can  deal  with  them.  It  has 
seemed  well  to  classify  the  subject  as  follows  : 

1.  General  characteristics  of  the  urine. 

2.  Chemical  constituents  of  the  nrine,  subdivided  as  follows  : 

a.  The  normal  chemical  constitnents, 

h.  Those  that  are  normal  only  when  present  in  very  small  amounts, 

abnormal  when  abundant. 
G.  The  abnormal  chemical  constituents. 

3.  Organized  sediments. 
Miscellany. 


A. 


1.  GENERAL  CHARACTERISTICS. 

These  include  color,  odor,  transparency,  chemical  reaction,  volume, 
and  specific  gravity. 

Color. — It  is  customary  to  classify  urine  with  reference  to  color  as  pale 
(i.  e.,  colorless  to  straw  color),  normal  (i.  e.,  amber  yellow),  or  high  color 
(i.  e.,  reddish  yellow  to  mahogany).  Other  colors  are  abnormal.  The 
coloring  matter  of  the  urine  and  bile  taken  together  are  supposed  to 
represent  approximately  the  amount  of  decomposition  of  the  red  blood- 
corpuscles.  Just  what  the  coloring  matters  are  is  still  a  subject  of  some 
discussion  among  chemists.  An  occasional  specimen  of  pale  urine  in  a 
given  case  is  of  no  moment.  The  continuous  voiding  of  sucli,  however, 
would  lead  one  to  suspect  either  one  of  the  conditions  where  a  great 
volume  of  urine  is  habitually  secreted,  thus  reducing  the  normal  amount 
of  color  by  dilution,  as  in  diabetes  mellitus  or  insipidus,  contracted  kid- 
ney, etc.,  or  some  condition  of  anaemia  where  there  are  few  red  blood- 
corpuscles  to  undergo  the  change. 
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High-colored  urine  is,  vice  versa^  indicative  of  concentration.  Sucli  a 
condition,  wliicli  is  of  moment  only  wlien  continuous,  exists  with  individ- 
uals who  drink  little,  and  in  cases  where  the  secretion  of  the  kidney  is 
interfered  with,  as  in  fever,  j)arenchjmatous  nephritis,  surgical  suppres- 
sion, and  in  some  neuroses. 

Dark-colored  urines  generally  indicate  some  abnormal  pigment,  such 
as  blood  or  bile ;  more  rarely  the  action  of  some  drug,  usually  carbolic 
acid  or  one  of  its  derivatives ;  sometimes  rhubarb  or  senna.  Blood  in 
urine  soon  loses  its  red  color  and  becomes  dark.  These  dark  shades 
vary  all  the  way  from  a  smoky  tinge,  where  there  is  little  present,  to  an 
inky  black,  where  there  is  much. 

In  the  great  majority  of  instances  w^here  the  urine  is  so  colored,  the 
red  blood-corpuscles  are  present  and  contain  all  the  pigment.  There  is, 
howevei',  a  rare  condition  described  as  hsBmoglobinuria,  where  the  urine 
is  discolored  by  the  blood-pigment  only,  there  being  present  no  corpuscles. 
Such  a  condition  sometimes  exists  in  diseases  where  there  is  a  great  dis- 
solution of  the  red  corpuscles,  as  in  scurvy,  typhus,  and  malignant  mala- 
rial fevers,  and  after  the  inhalation  of  arseniureted  hydrogen  gas.  The 
microscope  confirms  the  diagnosis  only  in  the  first  class  of  cases.  In  the 
cases  where  the  pigment  exists  without  the  corpuscles,  on  adding  a  very 
little  acetic  acid  and  boiling,  a  brownish  coagulum  forms.  The  spectro- 
scopic test  is,  however,  for  such  conditions  more  exact.  Bile  in  the  urine 
gives  a  dark-j^ellow  or  brownish  color,  usually  with  a  greenish  tinge.  It 
is  always  found  where  there  is  jaundice,  and  occasionally  in  cases  of 
phosphorus-poisoning.  A  rough  and  valuable  test  to  prove  the  presence 
of  bile  is  to  shake  a  specimen  of  the  urine  in  a  partially  filled  bottle,  the 
greenish  tinge  to  the  bubbles  being  very  characteristic.  Another  good 
demonstration  is  to  spread  out  a  drop  of  the  suspected  urine  on  a  white 
porcelain  surface,  and  into  the  middle  of  this,  by  means  of  a  glass  rod,  to 
place  a  little  concentrated  nitric  acid.  There  will  be  promptly,  in  case 
bile  is  present,  a  play  of  colors,  the  yellow  changing  first  to  green,  then 
to  blue,  violet,  ruby  red,  and  back  to  yellow  again. 

Some  observers  have  called  attention  to  the  fact  that  in  cases  of  me- 
lanotic cancer,  frequently  the  urine  on  standing  will  turn  rapidly  brown, 
or  even  black  (Neubauer  and  Yogel,  Analysis  of  the  Urine,  translated  by 
Cutler,  page  368). 

Odor. — Little  information  is  to  be  gained  from  the  odor  of  freshly 
secreted  urine  aside  from  suspecting  or  detecting  fermentative  changes. 
Many  drugs,  such  as  sandal-wood,  asparagus,  turpentine,  etc.,  lend  their 
characteristic  odors  to  the  urine. 

Transparency. — Urine,  when  voided,  is  normally  transparent,  with,  on 
standing  a  few  minutes,  a  little  cloud  of  mucus  near  the  middle  of  the 
vessel.     If  the  urine  freshly  passed  is  turbid  and  cloudy  to  any  marked 


GENERAL   CHARACTERISTICS.  38Y 

degree,  tlien  we  eommonlj  suspect  one  of  two  causes,  either  a  deposit 
of  earthy  phosphates  due  to  an  alkaline  condition  of  the  urine,  or  free 
pus.  (Chiluria,  a  I'are  condition,  will  be  considered  later  under  another 
heading.)  A  few  drops  of  acetic  acid  will  dissolve  the  phosphates  and  ren- 
der the  urine  clear  in  the  first  instance,  thus  deciding  the  question.  If, 
however,  the  urine  has  had  a  chance  to  cool  slightly  after  being  passed, 
amorphous  urates  may  be  thrown  down,  causing  at  times  great  opacity. 
If  this  urine  is  now  heated  again  in  a  water-bath,  it  speedily  becomes 
clear,  such  not  being  the  case  in  the  other  two  conditions.  A  water-bath 
is  recommended  rather  than  the  flame,  for  by  heating  with  a  flame  albu- 
men, if  present,  may  be  thrown  down,  and  thus  obscure  the  test.  There 
is  another  cause  for  turbidity  in  freshly  voided  urine  which  occasionally 
exists  largely  by  itself,  but  which  is  usually  associated  with  pus,  namely, 
bacteria.  Here  the  turbidity  is  apt  to  be  rather  slight.  There  is  no 
sparkle  to  the  urine,  but  a  slightly  ground-glass  appearance,  and  on  stand- 
ing there  is  no  tendency  for  the  opacity  to  settle,  leaving  a  transparent 
zone  near  the  top.  The  microscope  demonstrates  this  condition.  It  is 
seen  in  cases  where  bacteria  have  been  introduced  through  instrumenta- 
tion. Some  urines  on  voiding  show  a  great  general  turbidity  due  to  pus. 
It  will  be  found  after  they  have  remained  standing  a  few  hours  in  a  glass 
that  all  the  pus  has  settled  at  the  bottom  in  a  sharply  defined,  not  adhe- 
sive, solid  mass,  leaving  the  supernatant  fluid  perfectly  clear.  This  con- 
dition is,  in  a  general  way,  indicative  of  pus  coming  from  the  kidney 
region. 

Chemical  Reaction. — ]^ormal  urine  is  moderately  acid.  A  urine  may 
be  temporarily  neutral  or  even  slightly  alkaline,  and  not  be  pathological. 
Just  what  causes  the  acid  reaction  of  normal  urine  is  still  rather  a  mooted 
question  among  chemists.  It  is  probably  only  due  in  small  measure  to 
the  presence  of  free  acids,  but  chiefly  to  the  acid  salts.  To  test  the  acid 
reaction  of  urine  a  piece  of  blue  litmus-paper  is  dipped  partially  in,  the 
part  immersed  rapidly  turning  red  in  case  the  fluid  is  acid.  If  it  is  alka- 
line or  neutral,  there  is  no  change.  Eed  litmus-paper  to  test  the  question 
between  a  neutral  and  an  alkaline  reaction  is  rarely  necessary,  for  one  can 
readily  detect  alkalinity  from  decomposition  by  the  odor,  and  normal 
alkalinity  is  sufficiently  demonstrated  for  practical  purposes  by  the  failure 
of  the  fluid  to  change  the  color  of  the  blue  paper.  One  of  the  functions 
of  the  kidneys  is  to  separate  the  chemically  acid  salts  which  occur 
in  the  urine  from  the  alkaline  blood.  When,  however,  the  blood  is  ren- 
dered excessively  alkaline  by  medicines  or  herbivorous  diet,  enough  alka- 
line material  passes  through  the  kidneys  to  neutralize  or  more  than 
neutralize  the  natural  acidity  of  the  urine.  This  explains  how  it  is  pos- 
sible for  a  normal  urine  to  be  alkaline. 

Any  concentrated  urine  is  likely  to  be  very  acid,  and,  conversely,  any 
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diluted  urine  is  apt  to  be  neutral,  simply  from  the  abundance  or  absence 
of  the  solid  elements  which  go  to  make  up  the  reaction. 

Decomposed  urine  is  alkaline.  Certain  fermentation  germs  acting  on 
urea  cause  its  decomposition  into  carbonate  of  ammonium.  "When  this 
decomposition  takes  place  within  the  body,  the  urine  becomes  putrid  and 
alkaline  before  being  voided.  In  such  an  instance  the  germs  of  fermenta- 
tion have  been  introduced  mechanically  from  without. 

All  urines  for  examination  should  be  voided  in  clear  vessels.  If  a 
number  of  such  urines  are  watched  and  examined  from  time  to  time,  it 
will  be  found  that  alkaline  decomposition  occurs  much  earlier  in  some 
than  in  others.  As  a  rule,  the  urine  of  females  decomposes  earlier  than 
that  of  males,  j)robably  due  to  the  admixture  of  vaginal  material.  One 
class  of  urine,  it  is  often  found,  will  keep  for  many  days,  frequently  for  a 
week,  and  still  remain  strongly  acid.  Such  a  condition  of  affairs,  there 
being  pus  present,  is  a  diagnostic  point  in  favor  of  disease  of  the  pelvis 
of  the  kidney. 

Volume. — The  quantity  of  urine  secreted  in  a  given  space  of  time, 
usually  twenty-four  hours,  is  a  matter  of  importance  in  many  conditions. 
Care  must  be  taken  in  making  measurements  that  there  be  no  loss  at 
stool.  In  a  rough  way  the  amount  secreted  in  twenty-four  hours  in 
health  varies  between  forty  and  fifty  ounces.  Large  individuals  secrete 
more  than  small  ones,  those  who  drink  freely  more  than  those  who  do 
not.  As  a  general  rule,  it  may  be  said  that  the  quantity  of  urine  secreted 
depends  largely  on  the  watery  condition  of  the  blood,  and  the  activity  of 
the  renal  secreting  epithelia.  It  has  been  calculated  that  ordinarily  about 
one  half  the  fluid  drunk  passes  out  of  the  system  through  the  kidneys, 
the  other  half  being  eliminated  by  the  skin,  lungs,  and  bowels.  During 
active  exercise,  hot  weather,  or  in  case  of  diarrhoea,  very  little  of  the  fluid 
drunk  may  be  eliminated  by  the  kidneys.  More  urine  is  secreted  during 
mental  and  bodily  activity  than  during  sleep,  due  in  the  former  case  to 
the  activity  of  the  renal  cells.  Many  spring-waters,  teas,  drugs,  etc.,  by 
increasing  the  renal  activity,  act  as  diuretics.  To  test  the  efficacy  of 
tliese,  comparative  measurements  before  and  while  taking  are  most  im- 
portant. 

The  volume  of  urine  is  decreased  in  the  early  stages  of  acute  febrile 
affections  Then  later,  as  the  fever  subsides,  it  is  apt  to  be  increased  be- 
yond the  normal.  In  most  diseases,  as  death  draws  near,  the  quantity  of 
urine  is  much  diminished.  This  is  often  an  important  point.  In  the  ac- 
tive stages  of  acute  nephritis  little  urine  is  passed.  This  is  also  the  case 
in  all  kidney  affections  accompanied  with  dropsy,  while  the  dropsy  is 
on  the  increase,  the  opposite  condition  existing  while  the  dropsy  is  on 
the  decrease. 

After  surgical  operations  on  the  urinary  tract,  it  is  most  important  to 
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watch  carefully  tlie  amount  secreted.  Complete  surgical  suppression  at 
times  ensues,  and  not  a  drop  of  urine  is  secreted  for  a  considerable  period. 
These  cases  are  usually  fatal.  After  these  operations,  if  the  volume  of 
urine  is  good,  the  greatest  danger  is  averted.  It  is  very  important  to 
measure  carefully  the  amount  of  urine  passed  in  these  cases,  and,  in  fact, 
in  all  cases,  in  a  measured  glass  graduate,  and  not  depend  in  the  least  on 
the  testimony  of  the  patient  or  attendants ;  for  frequently,  in  the  cases 
where  the  amount  passed  is  very  small,  the  desire  to  urinate  is  most  fre- 
quent, and  consequently  the  common  impression  is  that  the  quantity 
secreted  is  great.  In  some  forms  of  kidney  disease  where  there  is  no 
dropsy  the  volume  of  urine  passed  is  apt  to  be  very  great,  as  in  the  case  of 
interstitially  contracted  kidneys.  In  diabetes  mellitus  the  volume  is  gen- 
erally much  increased — so  much  so  that  often  one's  attention  is  directed 
to  the  disease  by  the  amount  of  urine  passed.  Many  text-books  would 
lead  the  student  to  believe  that  a  considerable  increase  in  the  volume  of 
urine  was  one  of  the  cardinal  accompaniments  in  this  disease.  This, 
however,  is  not  so.  There  may  exist  in  this  condition  even  a  diminution 
in  the  volume.  I  have  had  under  observation  for  several  years  a  case  of 
this  trouble  in  an  elderly  lady,  where  the  amount  of  urine  passed  in 
twenty-four  hours  is  invariably  in  the  neighborhood  of  thirty-two  ounces. 
In  diabetes  insipidus  the  amount  of  urine  is  increased,  generally  much  so, 
together  with  the  amount  of  solid  ingredients  which  the  urine  contains. 
Such  a  condition  of  affairs  is  almost  always  associated  with  some  form  of 
nervous  debility.  The  nervous  system  plays  a  great  part  in  regulating 
the  quantity  secreted,  and  if  an  obscure  case  arises  in  practice  bearing  on 
this  point  it  is  always  well  to  examine  carefully  the  nervous  system. 
Hysterical  individuals  at  times  pass  a  great  abundance  of  urine. 

Specific  Gravity. — The  specific  gravity  of  the  urine  which  is  so  easily 
read  off  from  the  urinometer  is  closely  associated  in  clinical  investigations 
with  the  volume.  It  is  so  much  easier,  however,  to  find  the  specific  grav- 
ity than  the  volume,  that  it  is  very  much  more  commonly  employed  in 
diagnosis.  From  the  specific  gravity  can  be  inferred  the  amount  of  solid 
material  in  the  urine.  In  a  general  way  urea  represents  half  the  solid 
constituents.  ISTormal  specific  gravity  varies  from  1,015  to  1,025  or 
thereabout.  Any  one  can  bring  the  specific  gravity  of  his  urine  tem- 
porarily down  to  the  neighborhood  of  1,005  by  imbibing  freely,  especially 
of  diuretic  fluids.  So  a  temporary  increase  of  volume  and  decrease  of 
specific  gravity  suggest  nothing  pathological.  A  permanent  condition  of 
this  sort,  however,  points  strongly  to  an  interstitially  contracted  kidney 
or  to  a  decrease  of  a  dropsical  condition,  and  sometimes  to  anaemia.  The 
opposite  state  of  affairs  is  found  in  both  diabetes  mellitus  and  insipidus. 
In  these  cases  the  specific  gravity  is  liable  to  be  quite  high,  often  con- 
siderably over  1,040.     In  office  practice  where  the  volume  is  not  known 
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a  higli  specific  gravity  together  Avitli  a  high  color  (no  other  evidence 
of  anything  wrong  being  found)  suggests  a  small  volume  and  general 
concentration. 

2.   CHEMICAL   CONSTITUENTS  OF  THE  URINE. 

Under  this  heading  only  the  substances  will  be  considered  which 
with  our  present  knowledge  by  reason  of  their  variations  or  presence  are 
of  diagnostic  value  to  the  practitioner.  For  a  thorough  treatise  which 
would  be  of  special  interest  only  to  the  physiologist  or  chemist,  reference 
is  made  to  Neubauer  and  Yogel's  Analysis  of  the  Urine,  or  a  similar 
work. 

a.  Normal  Clieniical  Constituents  (TTrea). — This  is  the  most 
important  as  well  as  the  chief  organic  constituent  of  normal  urine.  It 
represents  the  final  product  obtainable  by  oxidization  of  a  nitrogenous 
substance  in  an  alkaline  fiuid  similar  to  the  blood.  It  thus  represents 
the  amount  of  bodily  waste  or  combustion ;  much  in  the  same  way  as 
ashes  represent  the  amount  of  fuel  consumed.  The  more  work  done, 
the  more  food  digested,  the  more  combustion  ;  hence  the  more  urea. 
Tliis  combustion  in  the  body,  owing  to  adverse  conditions,  is  not  always 
complete,  and,  as  a  result,  substances  representing  incomplete  combus- 
tion or  oxidization  are  found  in  more  or  less  amounts  in  the  urine. 
Chief  among  these  are  kreatinine,  kreatine,  xanthine,  uric  acid,  oxaluric 
acid,  etc.  Many  of  these  are  rare  and  hard  to  demonstrate,  and  of  no 
practical  importance.  Uric  acid  and  calcic  oxalate  are  of  importance, 
however,  and  will  be  mentioned  further  on.  Urea  itself  is  very  soluble, 
and  therefore  one  never  sees  its  crystals  among  the  urinary  sediments. 
It  is  a  white  crystalline  substance  tasting  much  like  saltpeter,  neutral  in 
reaction.  On  heating  these  crystals  further  combustion  takes  place,  and 
finally  nothing  but  carbon  remains. 

A  healthy  man  on  a  mixed  diet  taking  a  fair  amount  of  exercise 
ought  to  secrete  from  twenty -five  to  forty  grammes  of  urea  in  the  twenty- 
four  hours.  There  is,  however,  considerable  variation  to  this.  Individuals 
on  animal  diet,  for  instance,  secrete  much  more  urea  than  those  on  vege- 
table. In  any  condition  where  there  is  great  bodily  wear,  as  after  violent 
exercise,  or  during  an  acute  febrile  disease,  the  urea  is  increased.  In 
making  an  examination  into  the  quantity  of  urea  only  a  mixed  sj)ecimen 
of  urine  passed  during  the  twenty-four  hours  should  be  taken,  as  the 
amount  of  urea  varies  greatly  at  different  times,  from  being  abundant 
after  eating  and  exercise  to  being  scanty  after  rest  and  sleejo.  Urea 
when  not  eliminated  from  the  body,  as  in  diseased  conditions  of  tlie  kid- 
neys, acts  as  a  poison,  and  sets  up  one  of  the  many  toxic  trains  of  symp- 
toms classed  under  the  rather  general  heading  of  uraemia.  It  is  with 
reference  to  uraemia  almost  wholly  that  the  question  of  the  quantity  of 
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urea  secreted  becomes  of  importance  to  tlie  general  practitioner.  By 
quantitative  tests  from  time  to  time  in  these  conditions  the  working 
power  of  the  kidneys  can  be  carefully  noted,  and  thus  the  relative  values 
of  different  eliminative  drugs  can  be  accurately  judged,  and  the  course 
of  the  disease  often  prognosticated.  There  are  several  methods  of  esti- 
mating the  quantity  of  urea.  Most  of  them  are  inaccurate  or  so  diffi- 
cult outside  of  a  well-equipped  laboratory  as  not  to  be  practical.  Dr. 
Charles  Doremus,  of  this  city,  has  rendered  quite  practical  the  bromine 
method  by  means  of  his  ureometer,  which  is  manufactured,  together  with 
directions  for  use,  by  Eimer  and  Amend.  By  carefully  following  these 
directions  (which  have  been  embodied  here  with  a  few  alterations  and 
explanatory  clauses),  fairly  accurate  results  can  be  obtained. 

Eeagents  necessary. — The  sodium  hydrate  solution  (100  grammes  to 
250  cubic  centimetres  of  water,  or  six  ounces  to  one  pint  of  water)  will 
keep  indefinitely  when  tightly  stoppered.  Bromine,  twenty-five  cubic 
centimetres  added  to  the  above  amount  of  sodium  hydrate  solution,  will 
make  the  concentrated  hypobromite  of  sodium  solution.  This  solution 
does  not  keep  very  well ;  so,  if  but  few  tests  are  to  be  made,  it  is  not  well 
to  make  up  but  a  small  amount,  observing  these  proportions.  The  bro- 
mine may  be  removed  from  the  bottle  in  which  it  is  kept  by  means  of 
the  nipple  pipette.  One  cubic  centimetre  of  bromine  suffices  for  a  test. 
More  can  be  removed  if  a  quantity  of  hypobromite  is  to  be  made  up. 
Some  care  must  be  exercised  in  handling  the  bromine,  since  it  gives  off 
irritating  fumes  ;  but  by  the  above  method  of  procedure  no  inconven- 
ience ought  to  be  experienced. 

This  concentrated  hypobromite  must  be  diluted  with  its  own  volume 
of  water.     This  can  be  done  approximately. 

The  long  arm  and  the  bend  of  the  ureometer  must  be  filled  with  the 
hypobromite. 

Having  washed  the  pipette,  draw  up  exactly  one  cubic  centimetre  of 
urine,  pass  the  pipette  through  the  bulb  of  the  ureometer  as  far  as  it  will 
go  in  the  bend  ;  compress  the  nipple  gently  and  steadily.  The  urine 
will  rise  through  the  hypobromite,  and  the  urea  will  instantly  decompose 
giving  out  nitrogen  gas. 

Withdraw  the  pipette  after  the  urine  has  been  expelled,  taking  care 
not  to  press  the  nipple  hard  enough  to  drive  the  air  out  after  the  urine, 
and  read  the  volume  of  gas  after  allowing  the  froth  to  subside.  The 
ureometer  indicates  according  to  its  graduation  either  in  milligrammes 
of  urea  in  one  cubic  centimetre  of  urine  or  grains  of  urea  per  fluidounce 
of  urine. 

It  also  indicates,  by  the  signs  -f-  ^"^^  —  ^^  either  side  of  the  central 
division,  whether  the  urea  is  present  in  a  normal  quantity  or  is  increased 
or  diminished. 
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When  the  total  quantity  voided  in  twenty-four  hours  is  known,  the 
calculation  of  the  amount  of  urea  is  very  sim23le.  Multiply  the  result 
found  in  milligrammes  by  the  number  of  cubic  centimetres  voided,  or  the 
grains  per  iluidounce  by  the  number  of  ounces  voided. 

The  percentage  by  volume,  or  the  milligrammes  of  urea  per  one  hun- 
dred cubic  centimeti-es  of  urine,  is  ascertained  by  multiplying  the  milli- 
grammes of  urea  found  by  the  test  by  one  hundred. 

Lowering  the  ureometer  in  a  vessel  of  water  until  the  water  and  hy- 
pobromite  inside  and  out  of  the  graduated  limb  are  on  a  level,  will  give 
a  more  correct  reading.  The  ureometer  is  graduated  for  65°  Fahr.,  and 
upon  an  experimental  basis. 

It  is  well  to  impress  the  fact  that  only  urines  which  have  not  under- 
gone decomposition  are  available  for  accurate  estimations  of  the  quantity 
of  urea,  for,  as  has  been  previously  noted  in  such  conditions,  urea  is  rap- 
idly converted  into  carbonate  of  ammonium. 

Chloride  of  sodium  is  quite  abundant  in  the  urine.  Its  presence  can 
be  demonstrated  by  dropping  into  the  urine  a  solution  of  nitrate  of  sil- 
ver, a  thick  cloud  of  chloride  of  silver  being  precipitated.  It  diminishes 
much  in  quantity  in  some  acute  diseases,  especially,  it  is  stated,  in  pneu- 
monia.    It  is  not,  however,  of  much  diagnostic  importance. 

Phosphates  of  calcium  and  magnesium,  otherwise  called  earthy  or 
amorphous  phosphates,  are  abundant  and  of  some  importance.  These  are 
the  salts  which  render  undecomposed  alkaline  or  neutral  urines  turbid. 
Urines  which  when  passed  usually  or  frequently  contain  these  salts  in  a 
state  of  precipitation  suggest  in  the  individual  concerned  some  neurotic 
disturbance  or  the  ingestion  of  much  alkaline  material.  A  few  dro]3S  of 
acetic  acid  added  to  the  urine  will  quickly  clarify  it  with  a  slight  effer- 
vescence. Under  the  microscope  this  precipitate  appears  as  an  amor- 
phous sediment. 

h.  Uric  Acid. — Uric  acid,  as  has  been  stated,  represents  one  of  the 
products  of  imperfect  combustion  of  nitrogenous  substances,  urea  repre- 
senting j)erfect  combustion.  It  is  pathological  and  of  considerable  diag- 
nostic importance  when  it  is  abundant.  At  such  times  it  can  generally 
be  easily  seen  by  the  naked  eye,  as  the  ordinary  so-called  brick-dust  de- 
posit at  the  bottom  of  the  vessel  in  which  the  urine  has  stood  for  some 
little  time.  Uric-acid  crystals,  as  found  in  urinary  sediments  and  seen 
by  the  microscope,  are  always  colored,  the  color  varying  from  very  light 
yellow  to  deep  yellow,  orange  red,  or  dark  red.  The  color  is  very  diag- 
nostic. The  shape  and  size  of  the  crystals  vary  greatly.  They  usually 
occur  in  pointed  oval,  lozenge,  barrel,  or  dumb-boll  shapes.  They  also 
have  a  tendency  to  agglutination  at  all  angles,  forming  grotesque  masses. 
They  are  very  brittle,  and  when  large  are  often  fractured  between  tlie 
microscopic  slides.     The  chemical  test  for  uric  acid  is  imj^ortant.     It  is 
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frequently  of  use  in  analyzing  urinary  calculi,  which  contain  uric  acid 
or  urates.  It  is  well  known  as  the  murexid  test.  Evaporate  the  urinous 
residue  containing  the  suspected  uric  acid  in  a  white  porcelain  or  glass 
dish  placed  in  a  water-bath.  Then  add  a  few  drops  of  a  fairly  concen- 
trated nitric-acid  solution,  and  evaporate  this  residue  as  before.  Then 
moisten  the  last  residue  with  an  ammonia  solution,  and  the  purple-red 
murexid  appears.  If  now  a  drop  of.  potassic  hydrate  is  added,  the  color 
changes  to  a  jDurple  blue.  Uric-acid  crystals,  owing  to  their  strong  tend- 
ency to  conglomeration,  often  form  calculi.  These  crystals  may  occur 
in  abundance  at  the  onset,  of  a  sharp  cold,  also  in  acute  febrile  conditions, 
in  gouty  and  rheumatic  subjects,  in  subjects  devoted  to  high  living,  espe- 
cially where  little  exercise  is  taken,  in  dyspeptics,  in  many  neurotic  indi- 
viduals where  a  debilitated  condition  of  the  nervous  system  has  been 
brought  about  as  the  result  of  overwork,  worry,  some  acute  disease, 
anaemia,  etc.  In  many  of  these  neurotic  individuals  the  urine  is  subject 
to  change  suddenly  from  concentration  with  high  color  and  uric  acid 
to  dilution  with  pale  color  and  an  abundant  precipitate  of  earthy  phos- 
phates. To  remedy  these  conditions  one  of  the  numerous  causes  must  be 
sought  out  and  corrected. 

The  Urates  of  Potassium,  Sodium  and  Ammoniiiiii. — These  exist  in 
abundance  under  much  the  same  conditions  as  uric  acid.  They  are 
rather  easily  disintegrated,  setting  free  uric  acid.  Urines  which  con- 
tain an  abundance  of  urates  rapidly  become  turbid  on  cooling,  the 
urates  becoming  insoluble  in  the  cold  fluid.  The  color  of  the  precipi- 
tate is  frequently  light,  but  sometimes  quite  reddish.  Most  of  these 
urates  under  the  microscope  are  amorphous  in  character  but  sometimes 
crystalline,  which  condition  is  seen  in  the  clumps  of  spicules  which  form 
the  so-called  hedgehog  crystals  of  urate  of  ammonium.  For  the  diag- 
nostic significance  of  the  urates  the  remarks  on  uric  acid  aj)ply.  They 
at  times  help  to  make  calculi. 

Calcic  Oxalate. — A  small  amount  of  this  substance  exists  in  normal 
urines  in  solution,  the  acid  phosphates  of  sodium  and  a  few  other  substances 
which  are  present  in  small  amounts  holding  it  in  solution.  Calcic  oxalate, 
however,  is  of  interest  to  the  practitioner  only  when  it  exists  in  abun- 
dance, in  which  case  it  does  not  remain  in  solution,  but  appears  in  the  urin- 
ary sediment  as  white,  transparent,  sharply  defined  crystals.  These  crystals 
are  usually  in  the  form  of  an  envelope  and  their  shape  is  very  charac- 
teristic. No  chemical  test  is  needed  to  confirm  the  diagnosis  as  revealed 
by  the  microscope.  Rarely  a  few  appear  rounded  like  blood-disks.  Cal- 
cic oxalate  forms  calculi  at  times,  though  not  nearly  so  often  as  does  uric 
acid.  Such  calculi  are  commonly  extremely  hard — not  very  large  but 
very  rough,  hence  often  called  "  mulberry  calculi."  Only  in  the  case  of 
calculi  is  the  chemical  test  for  this  substance  necessary.     This  test  is  to 
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fuse  some  of  it,  quicklime  being  left  as  the  residue  if  the  heat  is  power- 
ful. Red  litmus-paper  being  moistened  and  applied  will,  such  being  the 
case,  turn  very  blue.  No  individual  can  be  in  a  good  state  of  health 
in  whose  urine  there  exists  more  than  a  stray  calcic-oxalate  crystal. 
The  existence  of  these  crystals  is  very  demonstrative  of  an  unhinged 
condition  of  the  nervous  system  ;  and  then  again  their  presence  in  the 
urinary  channels,  by  reason  of  their  sharp  cutting  edges,  sets  up  local 
symptoms  due  to  direct  irritation.  They  are  rather  frequently  found  as- 
sociated with  uric  acid  in  neurotic  individuals.  Sometimes  one  of  these 
sets  of  crystals  will  disappear  for  a  time,  the  other  variety  taking  the 
field.  One  very  frequently  finds  these  crystals  in  cases  of  spermator- 
rhoea— so  frequently,  in  fact,  that  in  those  cases  where  the  nervous  symp- 
toms associated  with  spermatorrhcea  exist,  calcic-oxalate  crystals  being 
present,  the  finding  of  free  spermatozoa  would  seem  to  follow  almost  as 
a  sequence. 

In  these  calcic-oxalate  cases  there  is  often  found  an  early  history  of 
mental  worry  or  strain,  youthful  excesses  or  some  debilitating  disease 
M^here  proper  attention  was  not  paid  to  convalescence.  Then,  again,  this 
tendency  is  sometimes  transmitted  by  inheritance,  an  instance  being  re- 
called where  it  has  appeared  in  a  marked  degree  through  three  genera- 
tions. The  local  symptoms  set  up  by  the  presence  of  the  crystals  in  the 
urinary  tract  are  usually  in  the  form  of  paroxysmal  attacks  of  sharp  pain 
across  the  lumbar  regions,  often  radiating  down  the  thighs  or  toward  the 
testicles  or  end  of  the  penis.  At  such  times  frequent  urination  is  of 
common  occurrence.  A  stray  blood-corpuscle  and  a  considerable  in- 
crease in  the  cloud  of  mucus  are  generally  associated  in  the  urinary 
sediment. 

Cystine. — This  substance  exists  in  small  quantities  in  most  urines  in 
solution.  When  it  is  in  larger  quantity  than  usual,  it  is  precipitated  in 
the  form  of  whitish  or  light  yellow,  transparent,  six-sided  plates.  These 
crystals  can  be  confounded  with  nothing  unless  it  be  a  rare  form  of  uric- 
acid  crystal.  If  there  is  any  doubt,  the  murexid  reaction  can  be  tried 
to  determine  the  question.  Cystine,  like  uric  acid,  is  one  of  the  inter- 
mediate products  in  the  combustion  of  nitrogenous  substances.  It  dif- 
fers from  uric  acid  chiefly  in  the  fact  that  it  contains  sulphur.  Sulphur 
goes  to  make  up  about  a  fourth  of  its  composition.  Under  just  what 
pathological  conditions  cystine  occurs  in  quantity  is  not  known.  It  is 
very  rare.  Tiie  author  during  tlie  last  year  has  had  occasion  to  observe 
one  case.  Here  the  cystine  crystals  existed  in  connection  with  uric  acid. 
Tlie  patient  when  first  seen  was  in  a  miserably  weak,  nervous  condition, 
liaving  been  so  since  an  attack  of  scarlet  fever  some  few  months  pre- 
viously. Under  tonic  treatment  and  rest  he  soon  recovered.  The  chief 
interest  that  the  practitioner  has  in  cystine  is  in  the  fact  that  it  forms, 
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thougli  rarely,  a  calculus.  Sucli  a  calculus  is  yellowish  in  color,  rather 
soft,  and  usually  small.  The  test  for  this  substance  is  to  dissolve  some 
of  it  in  potassic  hydrate,  then  add  a  solution  of  acetate  of  lead,  and  boil ; 
a  black  precipitate  of  sulphate  of  lead  being  quickly  formed. 

ludican,  which  seems  to  be  a  chemical  combination  of  a  saccharine 
substance  with  indigo,  is  normally  present  in  small  quantities.  Its  demon- 
stration by  setting  free  the  indigo  is  as  follows  :  Into  a  wine-glass  pour 
half  an  ounce  of  concentrated  sulphuric  acid ;  to  this  add  three  drops  of 
concentrated  niiric  acid  ;  then  from  a  dropper  add  thirty  drops  of  the 
urine,  and  stir  with  a  glass  rod  till  everything  is  well  mixed  ;  then  set 
on  a  shelf,  with  a  piece  of  white  paper  for  a  background.  In  about  fif- 
teen minutes  the  solution,  if  the  normal  amount  of  indican  is  present, 
shows  an  amethyst  color.  When  there  is  an  increase  in  the  indican,  the 
color  is  more  blue.  Sometimes  where  the  increase  is  great  the  shade  of 
blue  is  very  strong.  Karely  indigo  i-ed  takes  the  place  of  indigo  blue. 
The  blue  (or  red)  tint  gradually  fades  in  the  course  of  some  minutes,  leav- 
ing the  solution  about  the  same  color  as  when  it  was  first  mixed.  Jaflie 
(Pfluger's  Archiv,  vol.  iii,  page  448)  has  found  that  any  causes  which  in- 
terfere with  the  action  of  the  small  intestine  occasion  an  increase  in  the 
amount  of  indican.  Mention  is  made  of  cholera,  peritonitis,  strangidated 
and  incarcerated  bowel,  etc.  Some  diagnosticians,  esjDecially  the  French, 
lay  considerable  stress  on  an  increase  in  indican,  considering  that,  other 
causes  for  its  increase  being  absent,  some  internal  cancer  or  growth,  espe- 
cially of  the  brain,  should  be  suspected.  I  have  in  mind  the  case  of  a 
gentleman  who  had  consulted  several  leading  men  in  this  country  for 
some  indefinite  nervous  symptoms,  without  any  positive  diagnosis  being 
made.  He  went  to  France,  and  a  large  amount  of  indican  being  found, 
a  diagnosis,  chiefly  from  this  point,  of  tumor  of  the  brain  was  made. 
This  diagnosis  was  later  sustained  by  the  symptoms  which  developed,  and 
was  demonstrated  as  correct  by  autopsy.  One  should,  however,  be  very 
careful  in  drawing  any  such  radical  conclusions  as  the  preceding,  since  I 
have  found  a  large  amount  of  indican  repeatedly  in  simply  highly  nerv- 
ous and  hysterical  individuals. 

G.  Products  of  Chemical  Decomposition  of  Norm-al  Ingredi- 
ents.— Triple  lyhosphates,  otherwise  called  aminonio-magnesian  jphos- 
phates,  are  the  chief  products  of  decomposition,  and  appear  as  crystals  in 
the  form  of  rhombic  prisms  when  alkaline  fermentation  sets  in.  When 
this  process  takes  place  in  the  bladder  these  crystals  are  deposited  in 
great  abundance,  and  if  careful  washing  and  disinfecting  are  not  resorted 
to,  phosphatic  calculi  quickly  form.  This  state  of  affairs  is  very  fre- 
quent in  connection  with  catheter  life  where  rules  of  cleanliness  ai*e  not 
rigidly  adhered  to.  This  substance  forms  the  outer  coatings  of  many 
calculi.     Such  calculi  are  apt  to  be  soft  and  mushy,  and  therefore  after 
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the  operation  of  litliolojjaxj  it  is  difficult  to  be  positive  that  all  the  frag- 
ments have  been  washed  out.  Carbonate  of  ammonium  and  other  prod- 
ucts of  decomposition  are  secondary  in  amount  and  importance  to  triple 
phosphates,  and  have  no  individual  importance  in  diagnosis.  The  chemi- 
cal test  for  these  phosphatic  deposits  is  the  addition  of  an  acid,  the  pre- 
cipitate being  quickly  redissolved. 

Albumin. — The  presence  of  any  appreciable  amount  of  this  substance 
in  the  urine  is  pathological.  One  of  the  chief  functions  of  the  kidneys 
in  their  action  as  filters  is  to  prevent  the  passage  of  albumin  through 
them  into  the  urine.  Albumin  in  the  urine  does  not  necessarily  indicate 
that  it  got  there  by  reason  of  defective  kidney  secretion.  It  may  have 
been  introduced  by  reason  of  an  injury  to  the  mucous  membrane  in  some 
portion  of  the  urinary  tract,  with  which  condition  blood  or  pus  is  usually 
associated.  In  small  quantities  also  it  may  be  present  in  cases  where  the 
urine  contains  considerable  prostatic  or  seminal  fluid. 

The  detection  of  albumin  in  the  nrine  is,  as  a  rule,  a  simple  matter. 
The  test  with  concentrated  pure  nitric  acid  is  the  standard  one.  Two  to 
three  drachms  of  the  urine  are  poured  into  a  sherry-glass.  Then  the 
glass  being  tipped,  the  nitric  acid  to  the  extent  of  half  a  drachm  to  a 
drachm  is  allowed  to  trickle  slowly  down  the  tipped  side  of  the  glass  to 
the  bottom,  its  specific  gravity  being  much  greater  than  that  of  urine. 
The  line  of  division  between  the  two  fluids  is  sharply  defined.  If  al- 
bumin is  present,  a  distinct  white  layer  will  appear  at  this  line  of  divis- 
ion. The  more  the  albumin  the  greater  is  the  density  and  thickness  of 
this  layer.  This  test  is  important,  for  by  it  not  only  is  the  presence  of 
albumin  detected,  but  the  practiced  eye  can,  by  observing  the  layer 
quite  accurately  and  at  a  glance,  reckon  the  percentage  by  weight  of 
albumin  in  the  specimen.  There  are  a  few  conditions  which  interfere 
with  or  obscure  this  test.  In  urines  rich  in  uric  acid  or  urates  a  zone  of 
opacity  is  formed,  consisting  of  nitrate  of  urea,  which  caii  easily  be  con- 
founded with  the  albumin  zone.  This  zone  of  nitrate  of  urea  rarely 
forms  immediately  except  when  the  specimen  tested  is  quite  cold.  If 
this  layer  of  nitrate  of  urea  is  carefully  examined,  it  will  be  found  that  it 
is  not  at  the  line  of  division  between  the  nitric  acid  and  the  urine  where 
the  albumin  is  always  situated,  but  that  it  is  above  in  the  urine,  and  that 
a  little  clear  area  of  urine  is  present  between  the  l)ottom  of  this  nitrate 
of  urea  deposit  and  the  line  of  division  between  the  two  fluids.  Some- 
times both  albumin  and  nitrate  of  urea  exist  together,  causing  some  con- 
fusion. In  such  a  case  it  is  well  to  try  one  of  the  confirmatory  tests. 
Once  in  a  while  some  other  substance  which  chemists  liave  not  at  present 
determined,  but  which  is  thought  to  be  myocin  or  mucin,  is  deposited  by 
the  nitric-acid  test  much  as  albumin,  except  that  in  these  rare  instances 
the  upper  layer  of  this  pseudo-deposit  is  not  at  all  defined  in  the  way 
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albumin  ought  to  be  when  the  test  is  carefully  and  properly  made,  and 
generally  the  turbidity  of  the  false  deposit  quickly  extends,  involving  the 
whole  specimen  of  urine.  If  the  urine  is  decomposed  the  nitric-acid  test 
is  much  interfered  with,  owing  to  the  turbidity  of  such  urines  and  also  to 
tlie  effervescence  caused  by  adding  the  acid  to  the  alkaline  fluid.  Then, 
again,  pus  or  blood  interferes.  In  the  case  of  pus  it  is  well  to  filter  and 
then  test.  Where,  however,  there  is  enough  blood  present  to  interfere 
witli  the  test,  it  is  of  no  value  to  make  any  test  for  albumin,  for  the  self- 
evident  fact  that  if  red  blood-corpuscles  can  get  into  the  urine,  necessarily 
albumin  can  and  must.  If  urine  is  turbid,  owing  to  earthy  phosphates, 
clarify  it  with  a  drop  of  acetic  acid  before  testing.  If  turbid,  owing  to 
urates,  heat  the  specimen  in  a  water-bath  till  it  is  clear  and  then  test. 
Owing  to  these  few  conditions  which  interfere  with  the  nitric-acid  test, 
the  careful  observer  always  has  resource  to  another  test  for  the  sake  of 
verification. 

The  heat-test  is  valuable  and  is  somewhat  more  delicate  than  the  nitric 
acid.  Fill  a  test-tube  about  half  full  of  urine  (previously  filtered  only 
in  case  pus  is  present).  To  this  urine  add  a  drop  of  acetic  acid  to  make 
sure  of  the  presence  of  a  little  free  acid.  Then  expose  the  upper  area  of 
the  urine  to  a  Bunsen  or  alcohol  flame  and  let  it  come  to  a  boil,  turning 
the  tube  from  time  to  time  so  that  it  will  not  crack.  If  the  urine  was 
turbid  at  the  start  the  acetic  acid  will  clear  up  phosphates  and  the  heat 
urates,  these  last  disappearing  long  before  the  boiling-point  is  reached. 
When  the  boiling-point  is  reached,  albumin,  if  present,  shows  itself  as  a 
white  turbidity.  In  some  cases  where  the  amount  of  albumin  present  is 
very  small,  the  tube  has  to  be  held  up  against  a  dark  object,  as  the  coat- 
sleeve,  to  detect  its  presence,  the  difference  then  between  the  natural  cool 
fluid  in  the  bottom  part  of  the  tul)e  and  the  slight  turbidity  of  the  boiled 
portion  being  better  determined.  This  slight  whitish  turbidity  in  cases 
where  the  amount  of  albumin  is  very  small  increases  to  a  condition 
where  the  boiled  fluid  resembles  buttermilk,  or  even  sometimes  to  a  white, 
curdy  mass  which  will  not  pour  out  of  the  tube.  In  such  conditions  the 
amount  of  albumin  present  is  very  great. 

Millard's  test  is  highly  recommended  for  its  delicacy  in  detecting  and 
clearly  demonstrating  albumin  when  it  exists  in  small  amounts.  Nothing 
under  one  twelfth  per  cent  by  weight  of  albumin  can  be  seen  by  the 
nitric-acid  test,  while  with  the  Millard  test  amounts  very  much  smaller 
can  be  plainly  detected.     The,  following  are  the  reagents  used  : 

Acid,  carbol.  concent 20  c.  c. 

Acid,  acetic  glacial 70  c.  c. 

Liq.  potass 220  c.  c. 

Here  a  drachm  of  the  test  reaction  fluid  is  poured  into  a  sherry-glass. 
About  a  drachm  of  the  urine  to  be  tested  is  sucked  into  a  pipette.     Then, 
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the  finger  being  placed  quickly  over  the  end  of  the  pipette  as  soon  as 
suction  is  suspended,  the  urine  is  allowed  to  flow  slowly  down  the  in- 
clined edge  of  the  glass  on  to  the  fluid  in  the  bottom.  If  any  albumin  is 
present,  a  very  fine  distinct  white  layer  is  deposited  just  at  the  line  of 
division  of  the  fluids. 

Quantitative  Estimation  of  Albumin. — The  old-fashioned  and  rather 
common  method  of  estimating  albumin  by  employing  the  heat-test,  and 
then,  after  the  precipitate  has  settled,  calculating  the  amount  of  albumin 
by  the  relation  which  the  volume  of  the  fluid  containing  the  deposit 
bears  to  the  whole  volume,  is  very  inexact  and  unsatisfactory.  Esbach's 
method,  by  means  of  a  test  solution  of  picric  acid,  is  well  spoken  of.  I 
have  never  thoroughly  investigated  its  accuracy.  The  method  used  by 
the  writer  is  that  taught  by  Prof.  Wood,  of  the  Harvard  Medical  School. 
Here  the  percentage  of  albumin  by  weight  in  a  specimen  is  calculated 
by  the  appearance  of  the  zone  in  the  nitric-acid  test.  In  applying  this 
method  it  is  necessary  to  add  the  nitric  acid  with  as  little  agitation  as 
possible,  and  to  inspect  the  zone  as  soon  as  it  forms.  By  neglecting  to 
take  these  precautions  the  zone  will  appear  heavier  and  denser  than  it 
otherwise  would,  consequently  leading  the  observer  to  overestimate  the 
amount  of  albumin  present.  The  general  rules  are  that  the  faintest  zone 
that  can  be  seen  indicates  one  twelfth  per  cent  by  weight  of  albumin. 
On  looking  vertically  downward  one  can  see  the  bottom  of  the  glass 
through  any  zone  where  there  is  less  than  one  per  cent  of  albumin.  If 
the  zone  is  too  dense  to  be  seen  through,  there  is  present  one  per  cent  or 
over.  In  cases  where  there  exists  a  great  amount  of  albumin — i.  e., 
two  to  five  per  cent  (the  latter  amount  being  the  greatest  per  cent  pos- 
sible)— the  zone  is  not  only  very  dense  and  thick,  but  it  very  quickly  tends 
to  lose  its  defined  borders,  and  to  present  a  curdj^  appearance.  The 
amount  of  albumin  between  two  and  five  per  cent  can  not  be  calculated 
by  the  eye ;  but  as  cases  very  rarely  get  beyond  two  per  cent,  this  is  not 
important.  When  this  method  is  mastered  by  practice,  small  variations 
in  percentage  can  be  accurately  reckoned,  and  such  conclusions  verified 
by  filtering  out,  drying,  and  weighing  the  albumin  in  a  given  amount  of 
the  urine. 

The  objections  to  be  urged  against  this  method  are  that  it  requires 
considerable  practice  before  one  can  be  accurate  ;  and  to  facilitate  matters 
the  beginner  ought  to  have  the  help  of  an  expert,  as  it  is  impossible  to 
give  an  exact  written  statement  by  following  which  accuracy  can  be  as- 
sured. A  good  way,  however,  to  perfect  one's  self  (and  this  can  be  done 
without  a  teacher)  is  to  observe  carefully  a  zone,  and  then  by  precipita- 
tion, drying,  etc.,  to  verify  matters  by  actually  weighing  the  albumin. 
If  one  Mill  take  this  trouble  the  method  can  soon  be  mastered,  and  then 
its  value  to  a  Inisy  man  will  readily  be  seen,  for  the  presence  and  amount 
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of  albumin  can  be  determined  at  a  glance.  Hereafter  in  this  article, 
wliere  percentage  of  albumin  is  mentioned,  that  by  weight  is  intended. 
Much  has  been  written  lately  in  support  of  the  theory  that  a  small 
amount  of  albumin  (that  is,  in  the  neighborhood  of  one  twelfth  per  cent) 
can  appear  from  time  to  time  in  the  urine  from  mere  physiological  and 
not  pathological  causes.  Such  statements  should,  however,  be  taken  with 
suspicion.  It  is  safe  to  say  that  when  albumin  to  the  amount  of  one 
fifth  to  one  fourth  per  cent  exists  in  urine,  blood  and  pus  being  ab- 
sent, its  source  is  from  the  kidney.  This  fact  ought  to  be  verified  by 
microscopical  examination  of  the  sediment,  and  it  can  be  in  almost  all 
cases  if  time  and  patience  are  employed. 

Small  traces  of  albumin,  blood  and  pus  being  absent,  usually  have 
their  source  from  the  kidney,  but  may  arise  from  certain  conditions  of 
the  prostatic  or  seminal  organs.  In  these  latter  conditions  the  micro- 
scope reveals  considerable  quantities  of  prostatic,  vesicular,  or  seminal 
fluid.  In  some  cases  a  small  amount  of  albumin  is  found  in  the  urine 
secreted  during  exercise,  while  in  that  secreted  during  sleep,  or  perfect 
quiet,  none  appears.  Such  individuals  are  usually  in  perfect  ap23arent 
health,  and  probably  have  had  their  attention  first  drawn  to  the  presence 
of  albumin  on  applying  for  life  insurance.  This  condition  may  be  ac- 
counted for  by  the  fact  that  a  little  gritty  or  calculous  material,  or  per- 
haps a  cyst,  exists  in  the  kidney,  which  exercise  stirs  up,  slightly  congest- 
ing the  immediately  surrounding  renal  tissue. 

Some  drugs  which  act  as  irritants  to  the  kidneys  frequently  cause 
a  little  albumin  to  appear  when  given  in  physiological  doses.  When 
taken  in  poisonous  doses,  much  albumin  with  suppression  results.  This 
applies  to  such  drugs  as  phosphorus,  cantharides,  turpentine,  and  the 
like.  In  sharp  fevers,  especially  in  scarlet,  typhoid,  and  the  septic  fevers, 
it  is  customary  to  find  some  albumin  ;  also  in  passive  congestive  condi- 
tions of  the  circulation,  such  as  exists  in  pregnancy,  some  tumors,  portal, 
cardiac,  or  pulmonary  obstruction,  etc.  In  most  of  these  preceding  con- 
ditions "the  presence  of  albumin  is  temporary,  dependent  on  something 
that  has  its  location  outside  of  the  kidneys,  the  albumin  disappearing 
together  with  the  outside  cause. 

Then,  again,  albumin  exists  in  the  urine  as  a  result  of  disease  lo- 
cated in  the  kidneys  themselves.  In  such  condition  the  23ercentage  of 
albumin  is  to  some  extent  a  differential  diagnostic  feature.  A  large 
amount,  generally  one  per  cent  or  over,  is  usual  in  the  early  stages  of 
acute  nephritis,  and  throughout  the  course  of  chronic  parenchymatous 
nephritis,  where  degenerative  changes  take  place  in  the  kidney-secret- 
ing cells,  usually  of  a  fatty  character.  In  amyloid  degeneration  and 
early  tubercular  invasion,  in  gouty  kidney,  and  in  the  early  stages  of 
chronic  interstitial  nephritis  (contracted  kidney),  one   ex]3ects  a  consider- 
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able  amount  of  albumin,  usually  from  one  fourth  to  one  per  cent,  accord- 
ing to  the  extent  and  involvement  of  the  disease. 

In  the  convalescence  of  acute  nephritis  the  albumin  gradually  de- 
creases and  disappears  with  complete  resolution.  A  very  small  amount 
of  albumin — so  little,  in  fact,  that  it  often  escapes  the  observation  of  a 
careless  examiner — frequently  occurs  in  the  later  stages  of  contracted  kid- 
ney. I  have  in  mind  two  such  instances  where  practitioners  of  good 
repute,  judging  from  examinations  of  the  urine  only,  the  patients  never 
having  been  seen  by  them,  sent  written  opinions  to  sufferers  bedridden 
by  this  slow  and  fatal  disease,  stating  that  no  disease  of  the  kidneys 
existed.  In  both  these  cases  death  from  uraemia  followed  in  a  few 
months.  If  this  form  of  disease  be  watched,  however,  exacerbations  will 
be  found  rather  frequently  where  as  much  as  one  fourth  or  one  fifth 
per  cent  of  albumin  is  present.  At  those  times  also  the  microscope 
finds  many  confirmatory  evidences  of  disease  which  are  very  few  and 
far  between  in  the  intervals  where  the  albumin  largely  disappears.  This 
is  the  disease  in  which  mention  has  been  made  of  the  low  specific  grav- 
ity and  great  increase  in  volume  of  the  urine.  In  this  form  of  trouble 
general  arterio-capillary  fibrosis  co-exists  with  the  consequent  hyper- 
trophy of  the  heart.  If  in  such  cases  one  uses  a  delicate  test,  such  as 
Millard's,  the  albumin  is  readily  detected.  In  conditions  of  hydrone- 
phrosis a  small  amount  of  albumin,  often  only  a  trace,  exists,  probably 
due  to  a  low-grade  infiammatory  condition  set  up  in  the  secreting  tubules 
owing  to  the  pressure  of  the  confined  fluid.  If  this  pressure  is  suddenly 
taken  off,  mucli  albumin  and  active  inflammatory  changes  usually  ensue. 
Such  conditions  exist  in  connection  with  the  sudden  relief  of  retention  of 
urine,  more  especially  with  reference  to  old  men  suffering  with  prostatic 
obstruction,  where  the  increase  in  the  amount  of  residual  urine,  with  the 
accompanying  dilatation  of  the  ureters  and  pelves  of  the  kidneys,  has 
been  a  matter  of  considerable  time. 

In  elderly  individuals  where  there  are  extensive  atheromatous  changes 
a  trace  of  albumin  usually  occurs.  Such  cases  as  a  rule  do  not  do  well 
after  operation  or  instrumental  interference  in  connection  M'itli  the 
urinary  organs,  probably  owing  to  the  fact  that  the  kidneys  are  pre- 
vented by  these  changes  from  adapting  themselves  to  altered  conditions. 

Albumin  is  also  to  be  considered  when  associated  with  pus,  no  blood 
being  present.  When  pus  exists  in  the  urine,  albumin  is  necessarily 
there  also  in  some  amount.  In  vesical  catarrhs  where  the  urine  is  acid,  as 
is  tlie  case  M-ith  a  smooth,  hard  calculus,  or  with  prostatic  obstruction 
without  much  tenesmus,  also  in  cases  where  gonorrluea  has  extended  to 
the  neck  of  the  bladder,  considerable  free  pus  may  be  present,  but  the 
amount  of  albumin  in  a  filtered  specimen  is  not  great,  usually  about  one 
fifth  to  one  sixtli  per  cent,  or  less.     This  rule  also  holds  fur  tubercular 
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afiections  confined  to  this  region  before  ulcerative  clianges  with  great 
tenesmus  have  taken  place.  In  this  last  condition,  however,  much  albu- 
min may  be  expected,  probably  due  to  blood  serum.  The  same  is  the 
case  sometimes  in  old  men  with  severely  inflamed  prostates  where  there 
is  great  tenesmus.  In  such  conditions  over  one  per  cent  of  albumin  may 
exist  with  the  pus,  making  the  surgeon  fear  considerable  kidney  involve- 
ment. Still,  speedily  after  the  tenesmus  has  been  relieved  by  a  suprapu- 
bic incision,  the  albumin  often  almost  wholly  disappears,  and  no  involve- 
ment of  the  kidneys  can  be  traced.  Aside  from  these  instances,  how- 
ever, where  from  one  half  to  one  per  cent  of  albumin  exists  in  a  fil- 
tered acid  specimen  of  urine,  involvement  of  the  pelvis  of  the  kidney 
in  the  inflammatory  process  may  be  suspected.  In  decomjDosed  urine  con- 
taining pus,  little  can  be  inferred  from  the  albumin  tests,  as  under  such 
conditions  they  are,  as  has  been  explained,  unsatisfactory.  Where  blood 
to  any  extent  is  present  in  the  urine,  either  by  itself  or  associated  with 
pus,  the  tests  for  albumin  are  of  little  or  no  significance,  as  it  is  always 
present  in  abundance,  owing  to  the  blood  serum. 

Sugar. — Sugar  in  the  urine  is  always  pathological  and  indicative  of  a 
diabetic  condition.  This  important  pathological  state  can  not  be  positively 
diagnosed  except  by  the  chemical  demonstration  of  the  presence  of  grape- 
sugar  in  the  urine.  Not  only  is  the  chemical  demonstration  of  the  pres- 
ence of  sugar  important,  but  also  the  quantitative  estimation,  for  by  this 
latter  procedure  both  the  severity  of  the  disease  can  be  noted,  and  also 
the  modifications  and  results  which  dietetic,  therapeutic,  and  hygienic 
measures  are  able  to  effect.  The  test  recommended  for  the  detection 
of  sugar  is  a  modification  of  Fehling's  test  with  cupric  sulphate.  The 
trouble  with  Fehling's  cupric  sulphate  solution  is  that  it  is  unstable.  The 
modification  test  to  be  described  was  recommended  to  the  waiter  several 
years  ago  by  Dr.  Keyes,  who  states  that  he  first  adopted  it  on  the  strength 
of  an  indorsement  which  appeared  in  one  of  the  New  York  medical 
journals.  Search  has  been  made  for  this  article  in  order  to  introduce  its 
author,  but  without  success.  This  test  is  very  reliable  in  all  cases  where 
sugar  is  present  to  any  considerable  extent.  For  small  traces  it  is  well  to 
confirm  the  results  of  this  test  by  the  fermentation  test  or  by  the  polari- 
scope.  The  three  reagents  necessary  for  the  copper  test  to  be  described 
are  (1)  a  solution  of  cupric-sulphate,  grains  xl,  in  pure  glycerin,  §  j  (this  is 
perfectly  stable,  care  being  taken  to  have  the  glycerin  pure),  (2)  liquor  po- 
tassse,  (3)  tartaric  acid.  Into  a  test-tube  pour  a  drachm  to  a  drachm  and 
a  half  of  the  liquor  potassse.  Into  this  liquid  in  the  test-tube  drop  three 
or  four  grains  of  the  tartaric  acid,  reckoned  in  a  rough  way  on  a  knife- 
blade.  Heat  the  fluid  in  the  tube  to  boiling  over  a  Bunsen  or  alcohol 
flame.  To  this  add  six  to  ten  drops  of  the  glycerin  and  cupric-sulphate 
solution.     Shake  and  heat  a  little  more.     The  fluid  in  the  tube  is  now  a 
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deep  robin's-egg  blue.  To  this  fluid  add  the  suspected  urine,  a  few  drops 
at  a  time,  sliaking  and  heating  between  each  addition  of  drops  until  about 
half  as  much  urine  in  volume  as  there  was  blue  fluid  has  been  added.  If 
sugar  is  present  in  a  larger  quantity  than  a  trace,  an  ochre-yellow,  with 
sometimes  reddish  and  sometimes  grayish  tinges,  appears  in  the  form  of 
a  precipitate.  If  much  sugar  is  present,  the  addition  of  the  flrst  two  or 
three  drops  of  urine  to  the  blue  solution  will  demonstrate  the  reaction 
very  clearly  ;  if  but  little  sugar  is  present,  then  the  larger  amount  of  urine 
must  be  added.  The  colors  in  the  end  reactions  by  this  test  are  exactly 
eimilar  to  those  obtained  by  the  tests  with  Fehling's  solution.  Sometimes 
uric  acid  and  allied  substances  which  have  not  been  thoroughly  oxidized 
into  urea  act  as  reducing  agents  on  the  copper  solution,  changing  the  color 
from  blue  to  reddish,  no  precipitate  usually  being  found.  In  such  in- 
stances by  this  test  alone  the  presence 
of  a  trace  of  sugar  can  not  be  de- 
termined, and  another  test  is  resorted 
to  for  confirmation. 

Fermentatioii  Test. — This  test  is 
based  on  the  fact  that  the  yeast-fun- 
gus acting  on  solutions  of  grape-sugar 
causes  their  decomposition  into  alcohol 
and  carbonic-acid  gas,  one  equivalent 
of  grape-sugar  being  decomposed  into 
two  equivalents  of  alcohol  and  four  of 
carbonic-acid  gas.  Dr.  Max  Einhorn, 
of  New  York,  has  rendered  this  test 
very  practicable  by  means  of  his  tubes, 
which  are  manufactured  by  Eimer  and 
Amend,  with  directions  for  use.  The 
cut  representing  the  tubes  and  the 
directions  sold  with  it,  which  seem 
explicit,  are  embodied  here.  There 
is  one  important  statement  to  make  in  regard  to  this  test,  and  that  is, 
never  to  use  dry  yeast-cake.  Of  the  wet  compressed  cakes,  Fleischmann's 
have  been  used,  and  have  given  accurate  results. 

Directions. — Take  one  sixteenth  of  a  cake  of  Fleischmann's  yeast, 
shake  thoroughly  in  the  graduated  test-tube  with  ten  cubic  centimetres 
of  the  urine  to  be  examined.  Then  pour  the  mixture  into  the  bulb  of 
the  saccharometer.  By  inclining  the  apparatus  the  mixture  will  easily 
flow  into  tlie  cylinder,  thereby  forcing  out  the  air.  Owing  to  the  atmos- 
pheric pressure,  the  fluid  does  not  flow  back,  but  remains  there. 

The  apparatus  is  to  be  left  undisturbed  for  twenty  to  twenty-four 
hours  in  a  room  of  ordinary  temperature. 


Fermentation  Saccharometer. 
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If  the  urine  contains  sngar,  the  alcohohc  fermentation  begins  in  about 
twenty  to  thirty  minutes.  The  evolved  carbonic-acid  gas  gathers  at  the 
top  of  the  cylinder,  forcing  the  fluid  back  into  the  bulb. 

On  the  following  day  the  upper  part  of  the  cylinder  is  filled  with  car- 
bonic-acid gas.  The  changed  level  of  the  fluid  in  the  cylinder  shows  that 
the  reaction  has  taken  place,  and  indicates  by  the  numbers — to  which  it 
corresponds — the  approximate  quantity  of  sugar  present. 

If  the  urine  contains  more  than  one  per  cent  of  sugar,  it  must  be 
diluted  with  water  before  being  tested. 

Diabetic  urines  of  straw-color,  and  a  specific  gravity  of  1,018-1,022, 
may  be  diluted  twice  ;  of  1,022-1,028,  five  times  ;  1,028-1,038,  ten  times. 
The  original  (not  diluted)  urine  contains  in  proportion  to  the  dilution  two, 
five,  or  ten  times  more  sugar  than  the  diluted  urine. 

In  carrying  out  the  fermentation  test,  it  is  always  advisable  to  take,  be- 
sides the  urine  to  be  tested,  a  normal  one,  and  to  make  the  same  fermenta- 
tion with  it.  The  mixture  of  the  normal  urine  with  yeast  will  have  on 
the  following  day  only  a  small  bubble  on  the  top  of  the  cylinder.  That 
proves  at  once  the  efficiency  and  purity  of  the  yeast.  If  there  is  likewise 
in  the  suspected  urine  a  small  bubble  on  the  top  of  the  cylinder,  then  no 
sugar  is  present ;  but  if  there  is  a  much  larger  gas  volume,  then  we  are 
sure  that  the  urine  contains  sugar. 

If  the  percentage  of  sugar  in  a  mixed  specimen  of  the  urine  passed 
in  twenty-four  hours  is  known,  together  with  the  number  of  ounces  secreted 
during  that  time,  the  exact  number  of  grains  of  sugar  in  the  urine  can  be 
most  easily  calculated. 

The  quantitative  estimation  of  sugar,  together  with  the  demonstration 
of  its  presence  can  be  quite  accurately  obtained  by  means  of  the  polari- 
scope.  Theodore  and  A.  Duboscq,  of  Paris,  manufacture  a  beautiful  instru- 
ment for  this  purpose.  The  expense  of  this  instrument,  however,  stands 
in  the  way  of  making  this  method  popular,  and  as  the  simple  fermentation 
method  just  described  seems  to  answer  the  purpose  very  well,  it  has  not 
seemed  judicious  to  take  up  space  here  to  explain  the  steps  necessary  in 
connection  with  the  use  of  the  polariscope. 

The  appearance  of  sugar  in  the  urine  is  associated  with  the  nervous 
centers,  and  has  nothing  to  do  with  the  actual  condition  of  the  kidneys, 
though  frequently  in  cases  where  much  sugar  is  habitually  secreted  there 
is  found  a  little  albumin  and  a  stray  hyaline  cast  in  the  urine,  probably 
indicative  of  a  slight  inflammatory  or  congested  condition  set  up  in  the 
kidneys  by  the  passage  through  them  of  sugar.  A  small  amount  of  sugar 
often  appears  temporarily  during  dietetic  and  venous  excesses  in  highly 
nervous  individuals.  A  little  less  commonly  a  mental  or  nervous  strain 
not  associated  with  any  excess  may  cause  it  to  appear.  In  this  latter  class 
of  individuals  often  uric-acid  and  calcic-oxalate  crystals  and  sometimes 
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spermatozoa,  appear  at  sucli  times  associated  witli  the  sugar.  In  some 
individuals  simply  an  excess  of  saccharine  food,  with  no  accompanying 
nervous  tension,  will  cause  sugar  to  appear.  In  such  cases  the  prognosis 
is  not  so  good  as  in  the  former  class.  Then,  again,  there  are  the  confirmed 
diabetics,  in  whom  no  dietetic  regime,  together  with  nervines  and  climatic 
changes,  can  cause  an  entire  disappearance  of  the  sugar  except  possibly 
for  a  short  and  very  occasional  interval.  It  is  in  these  cases  that  the 
quantitative  estimations  are  important  in  calculating  the  effect  of  the  dif- 
ferent methods  employed  to  insure  relief,  as  it  is  impossible  frequently  to 
judge  accurately  of  the  condition  of  these  individuals  by  their  symptoms 
or  by  their  statements. 

3.  ORGANIZED  SEDIMENTS. 

The  study  of  organized  sediments  is  accomplished  by  the  eye,  aided 
in  large  measure  by  the  microscope,  together  with  certain  surgical  pro- 
cedures, chemistry  playing  a  very  minor  part.  This  subject  will  be  sub- 
divided as  follows :  epithelia,  prostatic  fluid,  seminal  and  vesicular  fluid, 
mucus,  casts,  pus,  and  blood.  An}-  of  the  rare  conditions  which  are  not 
included  in  these  subdivisions  will  be  treated  in  the  final  chapter,  under 
Miscellany. 

Epithelia. — Epithelial  cells  from  different  parts  of  the  urinary  tract 
differ  in  one  or  more  of  the  three  following  particulars — namely,  size, 
shape,  and  structure.  The  same  statement  can  be  made  to  apply  to  a  con- 
siderable extent  to  the  different  layers  of  epithelia  from  the  same  region 
according  as  the  cell  is  new,  signifying  from  a  deep  layer ;  or  old,  signify- 
ing from  an  outside  layer.  One  has  rarely  to  consider  the  layer  of  the 
epithelial  cell  except  in  inflammatory  conditions  at  the  pelvis  of  the  kidney 
or  the  bladder.  In  some  cases  the  location  of  inflammatory  disturbances 
can  be  definitely  determined  by  the  nature  of  the  epithelia  found  in  the 
urinary  sediment  along  with  the  inflammatory  exudations,  and  in  all  cases 
valuable  hints  as  to  the  source  of  the  inflammation  may  be  obtained  from 
the  study  of  the  epithelia  even  though  the  cells  may  not  be  characteris- 
tic enough  to  admit  of  definitely  locating  the  trouble.  Anterior  urethral 
epithelia  are  not  very  important  in  diagnosticating  inflannnations  in  that 
region,  since  it  is  rarely  necessary  to  have  recourse  to  the  microscope  as 
an  aid,  the  discharge  from  tlie  meatus  of  itself  furnishing  all  the  evidence 
that  is  usually  necessary,  the  exact  location  being  determined  by  the  endo- 
scope. Under  the  microscope  these  cells  usually  appear  spindle-shaped 
or  oval,  sometimes  irregularly  rectangular,  and  occasionally  caudate.  The 
nucleus  is  large  and  very  distinct.  The  cells  themselves  are  rather  lai-ge, 
and  tlieir  structure  is  flrm  and  compact.  They  are  well  seen  in  beginning 
convalescence  from  an  acute  urethritis  entangled  together  with  pus-cor- 
puscles  in  the  stringy   mucus   when  one  of  the  fine  urethral  shreds  is 
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taken  from  the  urine  and  placed  under  the  microscope.  These  cells  can 
be  confounded  with  those  from  the  deep  urethra.  The  only  difference 
is,  that  those  from  the  deep  urethra  are  proportionately  more  inclined  to 
the  oval  shape,  quite  a  number  of  them  being  almost  round.  It  is  com- 
mon for  them  to  be  associated  in  inflammatory  conditions  with  prostatic 
lluid,  and  thus  their  source  can  frequently  be  verified. 

The  typical  bladder-cell  is  quite  large.  It  has  a  generally  round  or 
rectangular  shape,  with  irregular,  roughened  edges.  Frequently  several  of 
these  pavement-cells  are  seen  attached,  their  irregular  lines  of  union  being 
plainly  visible.  These  cells  are  much  lighter  in  structure  than  those  from 
the  urethra.  They  are  from  the  outer  epithelial  layer  of  the  bladder, 
and  are  consequently  the  most  matured.  In  the  region  of  the  neck  of  the 
bladder  there  is  a  gradual  blending  of  cell  characteristics  ;  in  that  part  of 
the  neck  nearest  the  deep  urethra  the  cells  resemble  to  a  considerable 
degree  their  neighbors  in  the  deep  urethra,  this  resemblance  growing  less 
and  less,  and  the  bladder  characteristics  becoming  more  and  more  marked 
on  the  passage  backward  to  the  bladder  proper.  Caudate  and  spindle- 
shaped  epithelial  cells  from  the  bladder  wall  come  from  the  median 
epithelial  layers.  These  cells  are  lighter  in  structure  than  the  urethral 
cells,  and  their  nuclei  are  not  so  distinct.  They  resemble  much,  and  can 
not  be  well  distinguished  from,  the  cells  from  the  ureters  and  the  cells 
from  the  external  epithelial  layer  of  the  pelvis  of  the  kidney.  These 
caudate  and  spindle-shaped  cells  from  the  median  epithelial  layers  of  the 
bladder  are  not  frequently  seen  in  large  numbers,  except  occasionally  in 
cases  of  some  hard,  smooth  vesical  calculi,  which  cause  a  constant  moder- 
ate friction  on  the  bladder  walls,  consequently  scraping  off  the  epithelium 
before  it  reaches  the  last  stage  in  its  development.  These  cells  are  not 
found  in  cases  where  calculi  set  up  severe  grades  of  inflammation. 

In  severe  vesical  inflammations  cells  from  the  deep  vesical  layers  of 
epithelium  appear  in  the  urine,  associated  with  much  pus.  These  cells 
are  oval  or  round,  resembling  in  a  marked  degree  cells  from  the  neck  of 
the  bladder,  the  distinction  being  that  the  average  size  of  the  deep-layer 
vesical  cells  is  smaller  and  the  structure  lighter  than  that  of  the  cells  from 
the  neck. 

The  deep-layer  vesical  cells  may  also  be  confounded  with  the  cells 
from  the  deeper  layers  of  the  pelvis  of  the  kidney.  Here,  again,  the  dis- 
tinction is  that  the  pelvic  cells  average  somewhat  smaller  in  size  and  are 
lighter  in  structure  than  the  deep  vesical.  Cells  from  the  ureter  are 
rarely  seen  in  the  urine  except  immediately  following  a  sharp  passage  of 
gravel  or  a  small  calculus  down  the  ureter,  in  which  case  a  little  blood 
and  pus  are  associated  in  the  sediment  with  the  cells.  These  cells,  as 
has  been  stated,  are  customarily  caudate  or  spindle-shaped.  They  re- 
semble very  closely  the   outer-layer   pelvic   cells   and  the  middle-layer 
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bladder-cells.  Tlie  cells  from  the  outer  lajer  of  the  pelvis  of  the  kidney 
appear  in  the  urine  only  after  some  acute  inflammatory  disturbance  in 
that  region,  such  as  may  be  set  up  by  calculous  irritation  or  acute  con- 
gestion from  cold,  etc.  They  bear  so  close  a  resemblance  to  ureteral  cells 
that  a  differential  diagnosis  can  not  be  made.  The  cells  from  the  deeper 
layer  of  the  pelvis  of  the  kidney  and  from  the  large,  straight  tubules  of 
the  kidney  are  identical,  and  are  unportant  in  diagnosticating  chronic  in- 
flammatory conditions  of  that  part.  The  practiced  eye  can  in  most  cases 
positively  identify  them  under  the  microscope.  Dr.  Heitzman,  of  this 
city,  has,  more  than  any  one  else,  called  special  attention  to  these  cells. 
They  are  round  in  outline.  Many  of  them,  however,  have  the  least  bit 
of  an  attempt  at  a  caudate  extremity,  which  can  be  seen  only  by  careful 
observation,  and  which  bears  about  the  same  relation  to  the  cell  proper 
that  the  stem  bears  to  the  apple.  These  cells  are  about  one  third  larger 
than  a  natural  pus-cell.  They  are  most  delicate  and  light  in  construction, 
and  under  the  slide  of  the  microscope  they  seem  to  float  about  more  read- 
ily than  the  associated  pus-cells.  They  are  so  delicate  that  they  soon 
disintegrate,  in  which  condition  they  can  not  be  distinguished  from  pus- 
cells  that  have  absorbed  much  fluid.  It  is  therefore  necessary,  in  looking 
for  them,  to  examine  a  rather  freshly  passed  urine  in  order  not  to  risk 
disappointment.  These  cells  frequently  seem  to  have  several  nuclei,  as 
do  pus-cells.  Cells  from  the  vesical  neck,  and  from  its  deep  epithelial 
layers,  may  be  confounded  with  the  cells  under  consideration.  These 
vesical  cells,  however,  average  larger  and  are  much  denser  in  structure. 
Cells  from  the  small  tubes  of  the  kidney  are  almost  exactly  like  pus-cells, 
except  that  they  have  no  visible  nuclei.  They  can  therefore  but  rarely 
be  differentiated  from  pus-cells,  except  when  they  appear  adherent  to 
casts.  They  are  consequently  by  themselves  of  little  diagnostic  impor- 
tance. 

Yaginal  epithelium  resembles  in  a  marked  degree  that  from  the  outer 
vesical  layers.  The  vaginal  cells  are  almost  always  irregularly  rectangu- 
lar in  shape,  showing  a  great  tendency  to  appear  segmented  together  in 
groups.  When  one  sees  in  a  sediment  a  great  number  of  such  cells  and 
very  little  pus,  indicative  of  existing  inflammation,  the  presumption  is 
very  strong  that  the  cells  are  vaginal  and  not  vesical.  These  cells  appear 
in  great  numbers  in  the  normal  vaginal  secretions,  consequently  they 
easily  and  naturally  become  mixed  witli  the  urine  as  it  is  voided.  They 
often  serve  to  confuse  the  microscopist.  It  is  always  well,  therefore,  to 
direct  women  patients  to  carefully  douche  themselves  before  voiding  the 
specimen  to  be  examined.  Occasionally  heterologous  cells  are  found,  in- 
dicative of  some  foreign  growth. 

Prostatic  Fluid. — This  fluid,  when  present  to  any  extent  in  the  urine, 
is  visible  to  tlie  naked  eye,  floating  about  as  a  viscid,  quite  transparent, 


ORGANIZED  SEDIMENTS.  407 

stringy  mass.  When  clear  it  is  usually  of  a  light  specific  gravity,  and 
consequently  remains  generally  near  the  surface  of  the  urine.  It  appears 
as  a  white,  clumpy,  opaque  mass  when  pus-corpuscles  are  intermixed, 
as  occurs  in  inflamed  conditions  of  that  part.  Under  the  microscope  the 
fluid  itself  presents  a  finely  striated  appearance,  and  in  this  mesh-work 
are  seen  the  prostatic  epithelial  cells,  which  are  rounded  or  oblong,  closely 
resembling  those  already  described  from  the  deep  urethra.  Associated 
with  these  cells  in  the  fluid  one  often  sees  irregularly  shaped,  smooth, 
rather  highly  refractive  amylaceous  bodies  called  sympexious.  With  our 
present  knowledge  no  special  diagnostic  signiflcance  is  attached  to  these 
bodies.  Prostatic  fluid  in  the  urine  not  associated  with  pus  points  to 
over-activity  of  the  gland.  This  condition  is  often  observed  in  individ- 
uals addicted  to  sexual  irregularities  and  excesses,  a  morbid  sensitiveness 
of  the  gland  being  produced.  It  also  occurs  in  highly  nervous  individ- 
uals as  a  result  of  mental  and  nervous  strain  due  to  overwork.  Urethral 
stricture  sometimes  causes  it,  owing  to  the  congestion  of  the  parts  behind 
the  stricture ;  also  rectal  and  vesical  troubles  which  occasion  much  spasm 
of  those  parts.  During  or  following  an  active  inflammation  of  the  deep 
urethra,  such  as  occurs  often  in  gonorrhcea,  the  prostatic  follicles  are 
involved,  and  then  an  abundant  flow  of  prostatic  fluid,  associated  with 
pus,  results. 

Vesicular  and  Seminal  Fluid. — Seminal  fluid  is  gradually  collected  in 
the  vesicles,  thence  to  be  ejaculated  as  occasion  requires.  Consequently, 
seminal  fluid  when  found  in  the  urine  is  associated  to  a  greater  or  less 
extent  with  vesicular  secretions.  In  normal  conditions  of  the  vesicles, 
however,  the  amount  of  fluid  generated  in  them  is  very  slight,  and  con- 
sists of  a  little  mucus  and  a  few  desquamative  cells  not  to  be  distin- 
guished from  prostatic  cells.  In  normal  urine  neither  this  nor  seminal 
fluid  is  found,  except  in  the  urine  first  voided  after  sexual  intercourse. 
When  the  seminal  vesicles  are  inflamed,  they  secrete  a  mucus  whicli  is 
thick,  glairy,  and  abundant,  looking  much  like  prostatic  fluid.  In  fact,  it 
could  not  be  distinguished  from  prostatic  fluid  were  it  not  for  the  pres- 
ence in  it  of  spermatozoa,  due  to  the  admixture  of  seminal  fluid.  In 
this  vesicular  fluid,  secreted  in  inflamed  conditions  of  the  glands,  a  con- 
siderable number  of  epithelial  and  pus  cells  are  intermingled,  the  greater 
the  inflammation  the  greater  the  number  of  the  cells.  It  is  important 
from  a  diagnostic  point  of  view,  in  case  spermatozoa  are  found  in  the 
urine,  to  determine  whether  they  are  associated  with  an  abnormal  amount 
of  vesicular  fluid  or  not.  If  they  are  associated  with  this  pathological 
vesicular  fluid,  the  diagnosis  points  to  vesiculitis ;  if  they  are  not  so  asso- 
ciated, the  diagnosis  points  to  spermatorrhoea — -two  distinct  diseases,  which 
differ  much  in  prognosis  and  treatment.  Pure  seminal  fluid  is  hardly  a 
urinary  sediment,  and  so  will  not  be  further  considered  here.     If  one 
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suspects  vesiculitis,  and  has  trouble  in  finding  evidence  of  it  in  the  urine 
examined,  it  will  be  of  advantage  sometimes  to  examine  a  specimen 
voided  after  or  during  the  passage  of  a  large  stool,  or  after  digital  press- 
ure on  those  parts  per  rectum.  Occasionally  the  spermatic  cord  con- 
necting with  the  corresponding  vesicle  becomes  impervious,  as  after 
gonorrhoeal  or  tubercular  inflammations  of  that  region,  in  which  case, 
should  vesiculitis  occur,  no  spermatozoa  would  appear  in  the  sediment  in 
connection  with  the  vesicular  fluid,  and  the  fluid  would  probably  be  mis- 
taken for  prostatic  fluid.  In  such  a  case  the  diagnosis  would  have  to  be 
made  by  means  of  surgical  explorations 

Mucus  from  the  urinary  tract  is  rarely  important  from  a  diagnostic 
point  of  view.  It  is  always  increased  during  inflammations,  and  often  it 
is  seen  as  quite  a  cloud  in  urines  where  there  have  been  active  inflam- 
mations, the  pus  largely  disappearing  before  the  mucus.  In  the  urine 
from  a  bladder  where  there  is  much  inflammation,  together  with  putre- 
factive changes,  the  mucus,  on  standing,  becomes  as  it  were  coagulated, 
gluing  the  sediment  together  into  an  elastic,  gummy  mass. 

Casts  are  molds  formed  of  exudative  inflammatory  material  in  the 
secreting  tubes,  generally  of  the  kidney,  rarely  of  the  prostate.  This 
exudative  material,  pure  and  simple,  is  a  hyaline  substance,  translucent 
and  sometimes  semi-transparent,  easily  molded,  but  at  the  same  time  of 
enough  consistency  to  preserve  its  molded  form  in  the  urine.  Hyaline 
material,  which  makes  up  the  body  proper  of  the  cast,  frequently  is  so 
stained  by  or  mixed  with  blood,  blood-pigment,  and  degenerative  material, 
such  as  fat,  epithelium,  etc.,  that  its  hyaline  characteristics  are  to  a  great 
degree  or  wholly  masked  According  to  these  different  appearances, 
casts  are  classed  as  hyaline,  waxy,  blood,  brown  granular,  coarsely  gran- 
ular, finely  granular,  fatty,  and  epithelial. 

A  waxy  cast  is  a  pure  hyaline  cast  of  dense  structure  and  with  little 
transparency.  A  blood-cast  is  one  with  adherent  blood-corpuscles.  A 
l>rown  granular  is  one  stained  with  blood-pigment.  Coarsely  granular  and 
finely  granular  casts  are  those  mixed  with  amyloid  degenerative  material 
of  varying  degrees  of  fineness.  Fatty  and  epithelial  casts,  as  their  names 
imply,  are  those  covered  respectively  with  fat-globules  and  epithelial 
cells.  A  fat-globule  on  a  cast  is  distinguished  from  a  speck  of  granular 
material  by  its  marked  refractive  properties. 

Casts  vary  in  cali])er  according  to  the  size  of  the  tubes  in  M-hich  they 
are  molded  ;  consequently  casts  from  the  straight  tubes  of  the  kidneys  are 
larger  than  those  from  the  convoluted  tubes.  In  children  they  are 
naturally  all  small  ;  and  in  an  adult,  where  the  casts  are  all  of  small 
caliber,  a  contracted  kidney  is  suspected.  In  diseases  of  the  kidney,  pure 
hyaline  casts  are  found  in  convalescence  from  acute  nephritis,  in  passive 
congestion,  and  in  many  clironic  diseased  conditions  of  these  organs  in 
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the  absence  of  acute  exacerbations.  Hyaline  casts  are  liable  to  present  a 
waxy  appearance  in  amyloid  disease  of  the  kidney,  and  in  other  diseases 
of  the  kidney  when  the  vitality  of  the  individual  is  low.  Blood-casts 
appear  in  acute  nephritis,  in  calculous  nephritis,  due  to  the  wounding  of 
a  blood-vessel,  and  after  injuries  from  the  same  cause.  They  also  occur 
occasionally  in  acute  exacerbations  of  a  chronic  disease.  Brown  granular 
casts  often  appear  with,  and  usually  persist  after,  the  disappearance  of 
the  blood-casts.  They  would  also  appear  in  any  individual  with  kidney 
disease  whose  red  blood-corpuscles  are  undergoing  rapid  degeneration,  as 
occurs  at  times  in  scurvy,  typhoid,  etc.  Coarsely  and  finely  granular  casts 
are  found  in  the  commencement  of  convalescence  from  acute  nephritis, 
and  in  chronic  conditions  generally,  where  the  disease  shows  some  activ- 
ity. Fatty  casts  are  found  in  chronic  parenchymatous  nephritis,  usually 
associated  with  much  albumin,  and,  when  abundant,  are  indicative  of  a 
serious  state  of  disease.  An  occasional  epithelial  cell  often  adheres  to  a 
cast  as  it  slips  out  of  its  tube.  It  is  only  when  very  many  of  these  are 
found  adhering  to  a  cast  that  it  is  called  epithelial.  In  acute  nephritis 
following  scarlet  fever  such  casts  are  numerous,  as  the  name  "  desqua- 
mative nephritis,"  often  applied,  would  signify.  In  order  to  find  casts, 
urine  should  be  allowed  to  stand  for  several  hours,  and  then  the  fluid  for 
examination  should  be  taken  by  the  pipette  from  the  bottom  or  very 
near  the  bottom  of  the  glass. 

If,  from  the  presence  of  albumin,  casts  are  suspected,  many  slides 
should  be  examined  before  a  negative  o]3inion  is  given.  Sometimes,  in 
cases  of  chronic  interstitial  nephritis,  for  instance,  the  finding  of  a  cast 
is  extremely  difiicult,  because  not  only  few  casts  are  present,  but  also, 
owing  to  the  great  transparency  of  those  present,  detection  is  difiicult 
even  when  in  the  field  of  the  microscope.  In  such  cases  the  finding  may 
be  facilitated  by  staining  the  fluid  slightly  with  a  dye  like  methyl  violet, 
which  color  is  quite  readily  taken  up  by  the  hyaline  material.  The  dem- 
onstration of  disease  involving  kidney-tissue  to  any  extent  is  never  per- 
fect until  casts  have  been  found. 

Casts  are  cylindrical  in  shape.  The  parallel  sides  and  the  well-de- 
fined ends  should  be  carefully  focused  under  the  microscope,  and  deter- 
mined before  a  positive  opinion  is  advanced ;  for  many  times,  if  this  is  not 
done,  a  roll  of  stringy  mucus  may  deceive  one  who  is  not  very  expert. 
In  the  case  of  the  mucous  roll,  however,  the  sides  will  rarely  be  found 
to  be  parallel  except  perhaps  for  a  short  distance,  and  one  or  both  ends 
will  be  found,  under  careful  observation,  to  be  spun  out  into  a  fine,  wavy 
tendril.  Prostatic  casts  are  occasionally  seen.  These  casts  are  generally 
finely  granular,  some  nearly  hyaline,  and  taken  by  themselves  they  can 
not  often  be  distinguished  from  kidney-easts.  They,  however,  rarely  ex- 
ist alone,  floating  freely  about,  as  is  usually  the  case  with  kidney-casts,  but 
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are  found  imbedded  in  a  mass  of  prostatic  fluid.  The  urine  also  has  no 
albumin,  unless  it  be  a  trace  revealed  by  a  delicate  test,  due  to  the  pro- 
static material  present.  These  prostatic  casts  may  apparently  occur  in  the 
case  of  any  prostate  where  a  moderately  inflamed  or  congested  condition 
has  persisted  for  some  time. 

Pus. — Pus  is  found  in  the  urine  as  a  result  of  inflanmiation  in  con- 
nection with  the  urinary  tract.  It  is  easily  detected  by  the  eye  when  it  is 
present  in  any  quantity.  When  it  is  in  great  abundance,  the  urine  re- 
sembles gruel.  When  there  is  but  little,  the  urine  simply  loses  its  clear, 
transparent  appearance,  and,  instead  of  looking  hke  sherry,  as  it  should, 
it  resembles  cider.  The  eye  frequently  can  not  differentiate  between  pus 
and  earthy  phosphates  or  urates,  and  chemical  measures  have  to  be  re- 
sorted to  in  order  to  determine  this  point.  These  measures,  however, 
have  been  already  described  in  connection  with  the  consideration  of  earthy 
phosphates  and  urates,  and  so  need  not  be  referred  to  again. 

Bacteria  also  may  be  confounded  with  pus,  and  this  question  must  be 
settled  by  the  microscope.  Of  course,  when  bacteria  are  present  in 
freshly  voided  urine,  inflammation  to  a  greater  or  less  extent  must  of 
necessity  exist  in  the  urinary  tract,  and  as  a  result  pus  must  also  be  pres- 
ent in  quantity  proportionate  to  the  existing  inflammation.  In  some 
chroidc  conditions,  where  the  bacteria  have  been  present  for  a  long  time, 
the  results  of  the  acute  inflammation  set  up  when  the  bacteria  were  first 
introduced  may  have  largely  passed  away,  leaving  a  low-grade  chronic 
inflammation  behind,  in  which  condition  the  urine  may  be  loaded  with 
bacteria  and  yet  contain  but  little  pus.  Such  a  state  of  affairs  is  rather 
frequent  in  the  case  of  old  men  long  habituated  to  catheter  life,  where 
great  nicety  with  reference  to  cleanliness  has  not  been  observed.  In  the 
majority  of  these  bacteria  cases,  however,  the  pus  is  present  in  amount 
sufficient  to  mask  the  bacteria  except  where  the  microscope  is  employed. 

After  the  presence  of  pus  in  the  urine  is  established,  the  main  point 
to  be  determined  is  the  source  of  the  pus.  To  accomplish  this,  both  in- 
spection, aided  by  the  microscope,  and  surgical  methods,  are  employed. 
Only  a  few  observers  claim  by  the  microscopical  study  of  the  pus-cells 
themselves  to  be  able  to  determine  their  source  ;  for,  of  course,  all  pus-cells 
are  much  alike,  and  whatever  differences  they  may  have  seem  to  depend 
on  their  stage  of  development  and  on  processes  of  disintegration  which 
set  in  after  death  rather  than  on  their  source.  It  is,  however,  on  the  sedi- 
ment which  is  found  in  connection  with  the  pus  that  opinions  as  to  its 
source  are  usually  based.  Thus,  if  one  finds  epithelium  from  the  pelvis  of 
the  kidney  in  considerable  amount  along  with  the  pus,  it  is  proper  to  infer 
that  the  pelvis  of  the  kidney  is  the  seat  of  disease.  So,  likewise,  if  casts 
are  found,  the  kidneys  are  considered ;  if  vesical  epithelium,  the  blad- 
der, etc. 
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There  are  a  few  points  which  it  is  well  to  mention  here  with  reference 
to  the  general  appearance  of  pus.  Some  of  these  points  have  been  al- 
ready referred  to  in  the  consideration  of  acidity  and  transparency.  Yery 
often  pus  from  the  pelvis  of  the  kidney  settles  in  a  compact,  firm  mass, 
leaving  a  quite  clear  if  not  perfectly  clear  fluid  above.  If,  now,  the  vessel 
is  agitated,  the  pus  is  easily  stirred  up  again,  rendering  the  fluid  turbid 
and  homogeneous  in  appearance,  showing  that  the  settled  mass  liad  little 
or  no  adhesive  qualities.  The  pus  in  such  urines  is  apt  to  preserve  these 
qualities  for  a  considerable  time,  owing,  probably,  as  has  been  observed,  to 
the  persistence  of  the  acidity  in  these  cases.  Pus  from  the  bladder  region 
generally  does  not  settle  well.  In  most  cases  of  moderate  vesical  inflam- 
mation it  appears  at  tlie  bottom  of  the  glass,  after  standing,  as  a  very  loose, 
flocculent  mass,  taking  up  considerable  space,  and  having  an  irregular, 
wavy  outline  to  its  upper  border.  In  some  cases  the  upper  border  of  this 
sediment  can  not  be  well  defined,  it  being  impossible  to  detect  where 
clear  urine  commences.  "When,  however,  no  clear  upper  space  appears 
on  standing,  bacteria  are  associated  with  the  pus.  Then,  again,  if  these 
urines  after  standing  a  time  are  agitated,  the  sediment  is  not  likely  to 
be  readily  stirred  up,  owing  to  adhesive  qualities  Avhich  have  been  devel- 
oped. In  such  instances,  if  the  fluid  is  vigorously  agitated,  the  sediment 
leaves  the  bottom  bodily  in  a  twisted,  ropy  mass.  This  adhesive  quality 
is  probably  due  to  fermentative  changes,  which  set  in  promptly,  as  a  rule, 
in  cases  of  vesical  inflammation. 

The  surgical  methods  employed  in  detecting  the  source  of  pus  are  as 
follows :  If  the  source  is  from  the  anterior  urethra,  pus  appears  at  the 
meatus  to  a  greater  or  less  extent  as  a  continuous  flow.  In  such  condi- 
tions, if  the  flow  is  slight,  stroking  the  urethra  from  behind  forward  will 
bring  some  pus  to  the  meatus.  If  the  source  of  pus  is  from  the  deep 
urethra,  there  may  be  no  flow  of  pus  forward  at  all,  the  meatus  being 
perfectly  dry.  In  such  cases,  however,  there  is  liable  to  be  at  irregular 
intervals,  probably  due  to  spasmodic  contraction  of  an  expulsive  nature, 
some  pus  at  the  meatus.  In  cases  of  urethral  inflammation,  in  fact,  as  a 
preliminary  step  in  the  investigation  of  all  inflammations  of  the  urinary 
tract,  the  patient,  the  bladder  being  fairly  distended,  should  be  directed 
to  pass  his  urine  in  two  parts  as  equally  divided  as  possible.  By  this 
means  the  M^ashings  of  the  anterior  urethra  are  all  in  the  first  specimen. 
If  there  is  active  inflammation  of  the  deep  urethra  the  products  of  that 
inflammation  by  natural  muscular  action  flows  backward  into  the  blad- 
der. In  this  condition  of  affairs  the  second  specimen  of  urine  is  just  as 
turbid  as  the  first. 

In  some  chronic  conditions  of  the  deep  urethra  where  there  is  little 
free  pus,  clumps  of  prostatic  material  and  shreds  containing  pus  are  all 
that  is  present  to  mark  the  inflammation.     Frequently  these  clumps  and 
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shreds  adhere  to  a  certain  extent  to  the  deep  urethra,  and  are  not  pressed 
back  into  the  bladder  by  the  natural  muscular  contraction,  and  conse- 
quently appear  in  the  first  flow  of  urine,  the  second  remaining  clear. 
Sometimes — and  this  occurs  occasionally  in  prostatic  inflammations — the 
greatest  turbidity  of  the  urine  will  be  in  the  last  half-ounce  passed,  the 
muscular  spasm  becoming  more  violent  as  the  vesical  walls  contract  on 
an  empty  bladder,  giving  the  inflamed  and  congested  prostate  a  squeeze? 
thus  setting  free  an  extra  amount  of  the  products  of  inflammation.  This 
condition  of  aflairs  must  be  distinguished  from  the  following  one,  and  it 
can  easily  be  done  by  the  absence  of  vesical  irritability  and  spasm  in  the 
condition  to  be  considered.  In  some  cases  of  pyelitis,  or  vesical  atony, 
urine,  loaded  with  pus,  collects  in  a  non-irritable  bladder,  and  if  the  in- 
dividual is  not  active  the  pus  settles  largely  at  the  bottom.  Consequently, 
the  first  urine  passed  may  be  quite  clear,  the  latter  portion  being  very 
muddy.  This  condition  of  affairs  is  seen  in  elderly  men  who  have  pro- 
static enlargement,  which  causes  the  urethral  outlet  to  be  somewhat  above 
the  normal  level.  It  can  never  exist  in  the  young  subject,  where  the  ure- 
thral outlet  is  at  the  most  dependent  portion  of  the  bladder.  "When  the 
second  specimen  contains  pus  the  deep  urethra,  together  with  the  vesical 
neck,  the  bladder  proper,  and  the  kidney  region  have  to  be  taken  into 
consideration.  Usually  the  deep  urethral  region  can  be  ruled  out  as  the 
seat  of  trouble  if  there  is  an  absence  of  tenderness  in  that  region,  and  no 
blood  follows  on  the  passage  through  it  of  a  good-sized  blunt  steel  sound, 
or  on  pressure  exerted  there  by  means  of  the  finger  in  the  rectum. 

In  order  to  settle  the  question  as  to  the  source  of  the  pus  between  the 
kidney  region  and  the  bladder,  a  good  procedure  is  to  introduce  a  soft 
catheter  into  the  bladder,  and  through  this  instrument  to  wash  the  cavity 
perfectly  clean,  the  last  washing  being  poured  into  a  glass  in  order  that 
its  cleanliness  can  be  the  better  demonstrated.  The  bladder  after  the  wash- 
ing should  be  dry.  Then  the  patient  is  left  for  an  hour  or  so,  at  the  end 
of  which  time  he  is  directed  to  pass  his  urine  into  a  glass,  and  this  is  com- 
pared wdth  the  specimen  voided  before  the  washing.  If  the  specimen 
])assed  after  the  washing  is  much  clearer  than  that  previously  passed,  the 
evidence  is  good  that  the  pus  comes  wholly  or  in  great  part  from  the 
bladder.  If  the  specimen  after  the  washing  is  just  as  turbid  as  the  one 
before  it,  then  the  strong  presumption  is  that  the  pus  comes  from  the 
kidney  region.  This  is  a  very  practical  and  useful  test.  It  is  often  very 
necessary  to  determine  whether  the  pus  comes  from  one  or  both  kidneys, 
and  if  from  one  only,  to  locate  that  one  positively.  Tliis  can  frequently 
])&  done  with  gi-cat  nicety  by  washing  the  bladder  and  filling  it  with  clear 
water  and  tlien  introducing  a  cystoscope.  By  means  of  this  useful  instru- 
ment tlie  mouths  of  the  ureters  can  be  watched,  and  the  pus  can  be  seen 
as  it  is  ejected  from  them.     In  case  the  cystoscope  is  not  to  be  had,  the 
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history  of  pain  and  tenderness  on  one  side,  together  with  palpation  (better 
under  an  anaesthetic),  which  frequently  shows  an  enlargement  of  the 
affected  organ,  have  to  be  relied  on  in  making  the  differential  diagnosis. 
Sometimes  the  pus  in  the  urine  does  not  come  from  the  urinary  tract  at 
all,  but  flows  into  it  through  some  sinus  connecting  an  abscess  cavity.  In 
such  a  state  of  affairs,  if  the  sinus  makes  its  entry  into  the  vesical  cavity, 
it  can  frequently  be  discovered  by  the  cystoscope,  otherwise  the  diagnosis 
must  be  made  largely  by  the  exclusion  of  other  conditions. 

After  pus  has  been  located,  its  diagnostic  significance  is  to  be  consid- 
ered. When  from  the  urethra,  gonorrhoea  or  some  of  its  sequelse,  trau- 
matism, and  tubercle  are  the  causes  usually  to  be  considered ;  rarely  ure- 
thral chancre,  malignant  disease,  etc.  In  diagnosticating  the  iirst  of 
these  troubles  and  its  complications  the  presence  of  the  gonococcus 
should  be  demonstrated.  Pus  in  abundance  from  the  prostate  would 
indicate  gonorrhoeal  infection,  tubercle,  traumatism  (usually  due  to  a 
calculus  lodged  in  that  region,  or  to  instrumentation),  seldom  malignant 
disease.  A  small  amount  is  found  at  times  in  prostatic  hypertrophy  and 
in  some  of  the  neuroses,  and  after  sexual  excesses.  Pus  from  the  seminal 
vesicle  is  usually  indicative  of  a  vesiculitis,  resulting  from  gonorrhoea, 
sexual  excesses,  the  use  of  tight  condoms,  or  tubercle,  rarely  malignant 
disease.  Pus  from  the  bladder  would  lead  one  ordinarily  to  consider 
gonorrhoea  (or  one  of  its  sequelse,  chiefly  stricture),  traumatism  (occa- 
sioned by  the  presence  of  a  foreign  body,  or  the  passage  of  an  instru- 
ment, or  external  violence),  tubercle,  defective  drainage  (such  as  exists 
in  prostatic  hypertrophy,  atony,  and  stricture),  benign  and  malignant 
growths,  and  bacterial  infection.  Pus  from  the  kidney  region  is  gen- 
erally indicative  of  gonorrhoeal  infection,  calculus,  tubercle,  defective 
drainage,  inducing  hydropyonephrosis,  traumatism,  ascending  bacterial 
infection,  abscess  (as  may  occur  in  pysemia  and  low  fevers),  and  occa- 
sionally a  benign  or  malignant  growth. 

Blood  can  readily  be  detected  by  the  eye  when  present  in  any  appre- 
ciable amount,  owing  to  the  color  it  imparts  to  the  urine,  as  has  been 
already  considered.  Under  the  microscope  the  red  corpuscles  are  easily 
distinguished,  and  can  hardly  be  confounded  with  anything  else,  unless  it 
be  very  rarely  with  an  extremely  unusual  and  very  stray  form  of  calcic 
oxalate  crystal.  This  condition,  on  account  of  its  rarity,  is  hardly  worth 
consideration, 

Eed  corpuscles,  which  are  alive  and  have  amoeboid  movements,  are 
rarely  seen  in  the  urine,  as  the  acidity  of  the  fluid  quickly  kills  them. 
These  corpuscles  usually  present  a  round  nummular  appearance,  the  disk 
being  evidently  rather  thicker  than  the  center.  In  fresh,  very  acid,  and 
concentrated  urines  they  are  apt  to  present  a  shriveled,  crenated  appear- 
ance, probably  due  to  the  loss  of  some  of  their  fluid  under  such  conditions 
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from  exosmosis.  In  very  faintly  acid  and  diluted  urines  the  opposite 
condition  is  liable  to  exist,  the  corpuscles  being  quite  full  from  endosmo- 
sis.  "When  a  moderate  amount  of  blood  is  present  in  the  urine,  the 
microscopical  examination  of  the  associated  sediment  is  of  value  in  deter- 
mining its  source,  as  in  the  case  of  pus,  AYhen,  however,  blood  is  present 
in  abundance,  very  little  idea  regarding  its  source  can  be  derived  from 
the  microscope,  since  the  blood  is  hable  to  mask  the  associated  deposits  in 
the  sediment.  Resort,  therefore,  must  often  be  had  to  surgical  proced- 
ures similar  in  some  respects  to  those  adopted  with  reference  to  pus. 
The  same  procedures,  however,  which  are  successes  in  investigating  the 
source  of  pus,  may  be  failures  in  the  case  of  blood,  because  blood  may 
collect — there  being  a  fresh  haemorrhage — very  quickly^  while  pus  col- 
lects slowly.  Thus,  a  bladder  may  be  washed  free  of  pus,  no  matter 
whence  its  source,  while  this  can  not  be  done  as  regards  blood  during 
a  vesical  haemorrhage.  It  is  very  rare  for  haemorrhage  from  the  uri- 
nary tract  to  be  continuous.  It  is  therefore  of  importance  to  watch 
these  cases,  and  examine  under  the  microscope  specimens  of  urine  se- 
creted during  the  cessation  from  bleeding,  all  elements  in  the  sediment 
being  then  visible. 

Blood  appearing  at  the  meatus  in  the  absence  of  vesical  spasms  has  its 
source  in  the  anterior  urethra.  If  the  bleeding  is  from  the  deep  urethra, 
and  is  free  in  amount,  it  will  flow  backward  and  distend  the  bladder,  not 
appearing  at  the  meatus  at  all,  provided  there  is  an  absence  of  vesical 
spasm.  Such  a  condition  of  affairs,  however,  is  very  unusual,  unless  it  be 
directly  after  the  administration  of  a  strong  anodyne,  for,  as  a  rule,  much 
inflammation  attends  a  free  bleeding  from  the  deep  urethra,  and  conse- 
quently there  is  a  rapid  succession  of  spasmodic  contractions  of  that  part, 
forcing  the  blood  forward  at  frequent  intervals.  Generally  in  the  ab- 
sence of  vesical  spasm,  probably  due  to  the  puckered  condition  of  the 
deep  urethra,  the  haemorrhage  from  that  part  is  very  slight.  It  is  usual 
in  haemorrhages  from  the  deep  urethra  to  find  all  or  the  great  bulk  of 
the  blood  in  the  last  half-ounce  of  urine  passed,  a  few  drops  of  quite 
clear  blood  in  such  instances  dropping  from  the  meatus  at  the  very  end 
of  the  act  This  is  because  of  the  tight  spasm  of  these  parts  toward  the 
end  of  micturition,  which  does  violence  to  the  inflamed  surface,  thus 
setting  up  the  bleeding,  which  in  turn  is  soon  checked  by  the  increasing 
tonic  contraction  after  the  act  is  finished.  Tlien  at  the  next  urination,  in 
the  first  gush  of  urine,  some  blood-clots  are  liable  to  appear  from  the 
source  of  the  preceding  haemorrhage,  which  again  repeats  itself  at  the  end 
of  the  urinary  act.  In  such  a  condition,  if  one  attempts  to  pass  a  sound 
through  this  region  great  muscular  resistance  with  much  pain  is  encount- 
ered. The  preceding  remarks  apply  also  to  prostatic  luvniorrhage,  except 
in  cases  of  senile  hypertrophy  of  that  organ,  in  which  conditions  the 
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ligeniorrliages  usually  take  place  directly  into  the  vesical  cavity,  and  will 
consequently  be  considered  as  vesical. 

Haemorrhage  from  the  seminal  vesicles  is  rare,  and  slight  in  amount. 
Its  occurrence  is  demonstrated  by  bloody  seminal  emissions.  It  now  re- 
mains to  distinguish  between  vesical  and  kidney  haemorrhages. 

Haemorrhage  from  the  bladder  proper,  in  the  absence  of  existing 
irritable  conditions,  frequently  does  not  disturb  the  functions  of  that 
organ  or  cause  pain  unless  its  source  involves  the  vesical  neck.  Free 
haemorrhage  from  the  kidney  region  is  almost  always  followed  by 
nephritic  colic,  due  to  the  distention  of  the  pelvis  and  ureter  by  blood- 
clot.  Palpation  also  in  such  conditions  usually  shows  tenderness  and  en- 
largement of  the  affected  organ.  In  case  the  haemorrhage  is  from  the 
bladder,  vesical  lavage  and  instrumentation  w^ould  in  all  probability  affect 
it — that  is,  by  increasing  the  bleeding — except  in  cases  where  haemostatic 
agents  are  employed  in  the  lavage,  under  which  circumstances  there 
would  be  a  diminution  in  the  haemorrhage.  Such  is  not  the  case  if  the 
kidney  region  is  involved.  If  the  haemorrhage  is  from  the  kidney,  the 
bladder  can,  in  a  great  majority  of  cases,  be  washed  clean  enough  so  that 
with  the  cystoscope  the  blood  flowing  from  the  ureter  can  be  observed. 
In  most  bladder  cases,  by  taking  advantage  of  an  interval  during  which 
there  is  little  or  no  haemorrhage,  the  cystoscope  can  be  used  to  advantage 
in  the  inspection  of  the  cavity,  and  in  the  observation  of  any  exist- 
ing pathological  condition.  Occasionally,  in  haemorrhage  from  the 
pelvis  of  the  kidney,  the  blood-clot  as  it  passes  down  the  ureter  will 
be  molded  into  a  long,  stringy  cylinder,  looking  like  an  earth-worm. 
The  moldings  are  called  "  ureteral  casts,"  and  are  of  diagnostic  value 
when  observed. 

Dr.  W.  K.  Otis,  of  'New  York,*  speaks  highly  of  a  method  depending 
on  the  resorption  of  a  solution  of  iodide  of  potash  in  determining  vesical 
haemorrhage.  In  a  case  of  suspected  vesical  haemorrhage  the  bladder  is 
filled  with  a  solution  of  iodide  of  potash  ;  then,  after  an  interval,  the 
saliva  is  tested  for  iodide  of  potash.  If  this  substance  is  detected  by 
the  test,  the  haemorrhage  is  supposed  to  be  vesical  in  origin  ;  if  it  is 
not  detected,  the  source  of  the  haemorrhage  is  not  vesical,  it  being  con- 
sidered that  no  resorption  of  iodide  of  potash  takes  place  if  the  continuity 
of  the  vesical  mucous  membrane  is  intact. 

Prof.  Guyon,  of  Paris,  has  called  attention  to  the  fact  that  in  cases  of 
renal  cancer  free  bleeding  often  takes  place  at  night  during  repose,  while 
by  day  the  urine  may  be  comparatively  clear.     The  same  author  also 

*  Dr.  Otis  writes  me  that  the  late  Dr.  T.  A.  McBride,  of  New  York,  in  1885  suggested 
the  idea  of  this  test  to  him,  and  that  he  experimented  with  it  successfully,  supposing  him- 
self to  be  the  pioneer  worker.  In  1887,  while  in  Vienna,  Otis  found  Ultzmann  using  the 
same  test ;  so  the  question  of  authorship  is  not  determined. 


416  PATHOLOGICAL   MODIFICATIONS  IN   THE    URINE. 

states  that  the  blood  in  these  eases  usually  gives  the  urine  a  black  rather 
than  a  red  color. 

It  is  not  within  the  scope  of  this  article  to  consider  in  detail  the  sub- 
jective symptoms  of  patients  afflicted  with  haemorrhage ;  a  careful  study 
of  which,  together  with  the  histories,  is  of  great  help  to  the  practitioner, 
aside  from  the  investigation  of  the  urine  in  making  a  final  diagnosis. 

Haemorrhage  from  the  front  urethra  would  suggest  traumatism  due  to 
instrumentation,  a  foreign  body,  the  forcible  straightening  of  the  organ 
in  the  state  of  erection,  chordee  being  present,  injury  during  coitus,  the 
injection  of  irritants,  etc. ;  also  gonorrhoea  in  its  acute  stage,  or  a  strictured 
or  granular  condition  resulting  from  that  disease,  benign  or  malignant 
growths,  and  tubercular  or  syphilitic  lesions.  Haemorrhage  from  the 
deep  urethra  suggests  gonorrhoea  or  one  of  its  sequelae  (stricture  or 
ulceration),  traumatism  (generally  due  to  instrumentation,  the  impaction 
of  a  foreign  body,  or  external  violence,  as  from  a  kick  or  a  fall),  tubercle, 
benign  or  malignant  growths,  prostatic  hypertrophy  in  old  men,  and 
rarely  a  reflex  spasmodic  condition  of  that  region. 

Haemorrhage  from  the  seminal  vesicle  might  indicate  gonorrhoeal, 
tubercular,  or  malignant  involvement, 

Haemorrhage  from  the  bladder  suggests  benign  or  malignant  growths, 
foreign  bodies,  tubercle,  prostatic  hypertrophy  associated  with  atony,  the 
vesical  drainage  being  very  defective  (in  such  instances  the  haemorrhages 
usually  occurring  after  the  sudden  drawing  oS.  of  much  fluid),  trauma- 
tism from  instrumental  or  outside  violence,  rarely  gonorrhoeal  ulceration, 
febrile  conditions,  syphilis,  and  parasitic  disease. 

Haemorrhage  from  the  ureter  may  follow  violence,  as  caused  by  the 
passage  of  a  calculus. 

Haemorrhage  from  the  kidney  region  leads  one  to  consider  acute 
general  nephritis,  calculous  disease,  traumatism,  benign  and  malignant 
growths,  and  tubercle,  rarely  syphilis,  febrile  conditions,  parasitic  disease, 
etc.  ISTumerous  surgeons  have  reported  instances  where  nephrotomies 
have  been  performed  for  persistent  haemorrhage  from  a  kidney  (I  myself 
have  seen  two  such  cases  in  Dr.  Keyes's  practice),  for  which  no  cause 
could  be  discovered  at  the  time  of  the  operation.  Nevertheless,  the 
operative  procedures  in  such  cases  generally  serve,  for  some  unknown 
reason,  to  check  all  further  annoyance  from  this  source. 

MISCELLANY. 

Bacilli. — A  great  variety  of  bacilli  are  found  in  urine,  but  with  our 
present  knowledge  special  diagnostic  importance  is  attached  to  but  two 
of  them,  namely,  the  bacillus  of  gonorrhoea,  commonly  known  as  the 
gonococcus,  and  the  tubercle  bacillus.  The  gonococcus  was  discovered  by 
Neisser,  of    Breslau.      Any  urethral    dischai'ge  containing   these   germs 
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associated  with  its  pus  is  considered  contagious,  and  such  a  discharge  has 
its  source  from  outside  contamination.  'No  conditions  within  the  uretlira 
can  give  rise  to  a  discharge  containing  them.  If,  however,  these  hacilli 
have  been  once  introduced  into  the  canal,  they  may  remain  there  a  long 
time  in  a  state  of  quiescence,  as  has  been  shown  by  the  investigations  of 
Prof.  Goll  and  others  (Correspondenzblatt  fiir  Schweizer  Aerzte,  Basel, 
April  15,  1891) ;  and  while  this  is  the  case,  they  will  appear  in  any  dis- 
charge which  may  intervene,  no  matter  how  innocent  its  apparent  cause 
may  have  been.  Many  social  questions  affecting  marriage,  chastity,  etc., 
depend  on  the  presence  or  absence  of  the  gonococcus.  In  fresh  cases  of 
gonorrhcea,  gonococci  are  very  abundant,  and  consequently  their  presence 
is  easily  demonstrated.  In  old  chronic  conditions,  however,  oftentimes  a 
long  and  careful  search  among  the  pus-cells  of  the  stray  urethral  shreds 
has  to  be  made  before  the  germs  are  found,  or  should  be  made  before 
they  are  pronounced  absent.  In  order  to  demonstrate  the  presence  of 
gonococci,  the  staining  methods  recommended  in  the  article  on  the 
"  Etiology  of  Urethritis  "  may  be  employed  in  preparing  the  specimen. 

If  gonococci  are  present  they  will  be  seen  in.  the  affected  pus-cell, 
stained  by  the  methyl  violet  as  little  black,  cylindrical  bodies,  always 
lying  together  in  pairs,  parallel  and  with  even  ends.  Generally  quite  a 
colony  of  these  bacilli  are  grouped  together.  They  are  never  found  out- 
side of  pus-cells.  They  usually  involve  the  lumen  of  the  cell,  rarely  its 
nucleus.  They  colonize  certain  individual  cells,  the  others  being  left 
perfectly  free.  The  percentage  of  pus-cells  affected  is  very  small,  even 
in  the  most  acute  stage  of  gonorrhoea. 

Tubercle  Bacillus. — This  bacillus,  when  found  in  urine,  is  of  great 
importance,  as  it  definitely  determines  the  character  of  the  existing  in- 
flammation. In  some  tubercular  conditions,  however,  it  is  very  difficult 
to  demonstrate  the  presence  of  the  tubercle  bacillus  by  means  of  the 
methods  of  investigation  in  use  at  the  present  time.  If,  therefore,  tuber- 
cular germs  are  not  found  in  a  case  of  suspected  tubercular  inflammation, 
this  evidence  should  be  treated  simply  as  negative,  and  should  not  be 
used  to  exclude  a  diagnosis  of  tuberculosis  based  on  physical  signs.  The 
tubercle  bacillus  in  urine  can  not,  as  in  sputa,  usually  be  demonstrated 
directly  in  the  specimen  to  be  examined,  but  cultures  in  gelatin  have  to 
be  resorted  to.  This  is  owing  to  the  fact  that  but  few  bacilli  are  apt  to 
exist  in  a  specimen  of  urine.  It  is  very  difficult  to  find  these  bacilli 
when  they  are  few  and  scattered.  By  cultivating  them  their  number  is 
so  increased  that  they  are  easily  recognizable.  This  process  of  cultiva- 
tion requires  so  much  care  and  skill  that  it  falls  to  the  lot  of  the  bacteri- 
ologist rather  than  the  practitioner.  For  full  particulars  and  directions 
regarding  the  tubercle  bacillus,  reference  is  made  to  Friedlander's  Micro- 
scopical Technique  (Putnam). 
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Parasites. — Filaria  Sanguinis  Hominis. — These  are  the  parasites  which 
cause  chjhiria ;  they  are  consequently  of  importance  in  connection  with 
urinary  analyses.  The  urine  secreted  during  the  period  of  activity  of 
these  parasites  in  individuals  so  affected  presents  the  aj)pearance  of  milk, 
or  rather  cream,  with  here  and  there  a  speck  of  blood.  These  parasites 
are  active  only  when  their  victim  is  at  rest.  .  Therefore  it  is  in  the  night 
urine  that  chyluria  manifests  itself ;  that  passed  dui'ing  the  day  being 
quite  clear.  The  microscopical  appearance  of  chyle  is  the  same  as  that  of 
milk.  Under  the  microscope  the  parasites  themselves  are  seen  thrashing 
about,  if  the  specimen  is  fresh ;  otherwise  motionless  and  dead.  They 
are  sharp-pointed  at  both  ends,  and  resemble  earth-worms  in  shape. 
They  are  about  five  times  as  long  as  spermatozoa.  This  disease  was 
thought  formerly  to  be  confined  to  the  hot  countries  of  the  East.  Numer- 
ous instances  of  it,  however,  have  been  reported  in  our  Southern  States, 
in  the  West  Indies,  and  in  Brazil.  Its  diagnostic  appearance  is  so 
marked  that  it  can  not  be  confounded  with  any  other  disorder.  Dr. 
W.  M.  Mastin,  of  Mobile,  Ala.,  has  considered  this  subject  in  a  very 
complete  and  classical  article  (Annals  of  Surgery,  Kovember,  1888). 

Ecliinococcus  cysts  are  rarely  seen  in  the  urine ;  sometimes,  though 
more  rarely,  the  echinococcus  heads  and  hooks.  These  cysts  vary  from 
the  size  of  a  pea  to  that  of  a  hen's  egg.  Their  source  is  usually  from  the 
kidney,  though  rarely  they  find  their  way  into  the  bladder  from  a  peri- 
vesical tumor  by  means  of  ulceration. 

Bilharzia  hoematobia  is  a  parasite  indigenous  to  sections  of  Africa, 
chiefly  Egypt,  and  was  first  described  by  Dr.  Bilharz,  of  Cairo.  Htema- 
turia  is  associated  w^th  the  presence  of  this  parasite  in  the  urinary  tract. 

Bits  of  tissue  from  henign  and  malignant  growths  are  sometimes 
found  in  the  urine.  These  bits  should  be  picked  out  and  placed  in  a 
drop  of  glycerin  on  a  glass  slide,  and  gently  teased  apart  and  unfolded,  so 
that  their  structure  may  be  distinguishable  under  the  microscope.  Occa- 
sionally a  positive  diagnosis  from  this  procedure  alone  can  be  made. 
This  applies  especially  to  villous  vesical  growths,  Yery  rarely  pseudo- 
membranous vesical  molds  and  diphtheritic  gangrenous  detachments 
from  the  bladder  appear  in  the  urine.  In  such  conditions  inspection 
aided  by  the  microscope  should  be  relied  on  to  determine  the  diagnosis. 
For  full  consideration  of  these  conditions,  reference  is  made  to  articles 
by  F,  Guyon  (Annales  des  maladies  des  organs  genito-urinaires,  Juillet  et 
Aout,  1887),  Occasionally  fecal  material  and  gas  may  be  introduced  into 
the  urine  through  inflammatory  action  attended  by  ulceration  ;  so,  like- 
wise, necrosed  l>its  of  bone,  etc.  It  is  well  to  guard  the  practitioner 
against  the  occasional  introduction  of  foreign  material  into  the  urine  sent 
for  examination. 
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By  J.  A.  FORDYCB,  M.  D. 

The  various  terms  nsed  bj  writers  to  designate  the  phenomena  rec- 
ognized by  surgeons  for  a  long  time  as  sometimes  following  operations 
or  instrumentation  upon  the  urethra  or  bladder,  indicate  in  a  certain 
measure  the  obscure  and  conflicting  views  that  have  been  and  are  yet 
held  regarding  their  nature.  While  all  authors  agree  that  more  than  one 
class  of  cases,  or  pathological  condition,  may  be  present,  a  confusion  of 
terms  has  obscured  to  some  extent  a  general  conception  of  what  is  meant 
by  urinary  fever.  Shock  of  a  mild  and  severe  form,  urethral  fever,  uri- 
nary fever,  catheter  fever,  urinary  poisoning,  ursemic  poisoning,  urinary 
infection,  are  some  of  the  many  names  given  to  these  disturbances. 

The  association  of  micro-organisms  with  cystitis,  often  with  pyelitis 
and  pyelonephritis,  has  been  recognized  for  a  number  of  years,  and 
their  etiological  relationship  with  these  affections  pretty  definitely  estab- 
lished. 

In  the  light  of  the  investigations  of  the  l^ecker  school  and  others,  it 
is  probable  that  many  cases  of  urinary  fever  ascribed  by  the  older  writ- 
ers to  reflex  nervous  influence  are  dependent  upon  bacterial  or  ptomaine 
poisoning,  although  it  is  impossil)le  in  our  present  knowledge  to  ascribe 
all  disturbances  which  follow  operations  on  the  urethra  or  bladder  to  an 
identical  cause,  to  local  infection,  or  to  deny  absolutely  the  possibility  of 
a  nervous  febrile  reaction.  Septic  infection,  which  differs  in  no  respect 
from  the  septic  accidents  after  other  surgical  operations,  follow  opera- 
tions on  the  urinary  organs,  or  may  complicate  one  of  the  typical  forms 
of  urinary  fever,  so  that  it  is  sometimes  difficult  to  sharply  differentiate 
one  form  of  infection  from  the  other.  Still  the  intimate  relationship 
of  the  urethra  with  the  bladder  and  the  kidneys,  both  by  continuity 
of  tissue  as  well  as  nervous  connection,  introduces  a  factor  which  plays 
no  small  part  in  the  development  and  progress  of  the  malady,  furnishing 
certain  conditions  which  favor,  complicate,  and  follow  local  infections 
from  the  urethra  and  bladder,  and  permitting  by  reflex  nervous  influ- 
ence (?)  a  disturbance  in  the  vascular  supply  of  the  kidneys  and  a  result- 
ing disturbance  in  their  functional  activity. 

Shock. — Immediately  following  the  contact  of  an  instrument  with  the 
sensitive  urethra,  the  patient  may  become  faint,  lose  consciousness  for  a 
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few  minutes,  or  liave  a  slight  chill  or  convulsion.  As  the  patient 
grows  accustomed  to  the  introduction  of  an  instrument,  the  attacks  may 
not  be  repeated. 

It  is  impossible  to  explain  such  attacks,  except  to  call  them  cases  of 
shock,  resulting  from  an  unusual  impression  made  upon  the  sensitive 
nerves  of  the  urethra,  transmitted  to  the  brain  and  reflected  to  the  inhibi- 
tory nerves  of  the  heart  or  along  the  motor  nerves.  Tlie  attacks  are 
quite  analogous  to  shock  which  results  from  ordinary  surgical  injuries,  or 
to  the  fainting  spells  which  follow  an  unusual  cerebral  impression  in  a 
sensitive  subject.  When  one  keeps  in  mind  the  peculiar  sexual  sensibil- 
ity of  the  urethra  and  its  nervous  connection  with  the  brain,  it  is  not  sur- 
prising that  such  reflex  phenomena  manifest  themselves.  Aside  from 
these  transient  fainting  spells,  or  slight  chills  or  convulsions  which  are  re- 
covered from  within  a  few  minutes,  a  severer  form  of  shock  has  been  rec- 
ognized in  which  death  has  rapidly  followed  the  introduction  of  a  sound 
or  a  slight  operation  on  the  urethra. 

Sir  Henry  Thompson  has  met  with  two  cases  in  which  death  followed 
in  twenty-four  and  forty-eight  hours  after  the  introduction  of  a  small 
catheter  through  a  narrow  stricture  where  no  visible  lesion  was  produced 
by  the  instrument.  In  one  of  the  cases,  in  which  suppression  of  urine 
and  death  in  forty-eight  hours  took  place,  the  autopsy  revealed  only 
highly  congested  kidneys.  The  author  regarded  the  fatal  issue  as  the  re- 
sult of  suppression  of  the  kidney  functions,  througli  some  nervous  influ- 
ence transmitted  from  the  urethra. 

Mr.  Mitchell  Banks  relates  the  history  of  a  case  in  which  the  passage 
of  a  ISTo.  4  metallic  bougie  through  a  tight  penile  stricture  was  followed 
by  vomiting  and  rigor  within  half  an  liour ;  a  second  rigor  occurred  in 
two  and  a  half  hours,  and  death  in  six  and  a  half  hours.  At  the  post- 
mortem no  injury  was  seen  in  the  urethra,  and  only  a  slight  congestion 
of  the  kidneys.  A  tablespoonful  of  thick,  muddy  urine  was  in  the 
bladder. 

Similar  cases  have  been  reported  by  Lister,  Yelpeau,  Fayrer,  Harri- 
son, and  others.  A  number  of  years  ago  I  had  the  opportunity  of  closely 
observing  the  case  of  a  man  aged  about  forty  years  in  whom  a  convulsion, 
coma,  and  total  suppression  of  urine  followed  an  hour  after  the  passage  of 
a  small  flexible  bougie  through  a  tight  stricture  of  the  membranous  ure- 
thra. Death  without  a  re-establishment  of  the  urinary  secretion  took 
place  twenty-four  hours  afterward.  There  was  no  elevation  of  tempera- 
ture, but  for  several  hours  before  death  a  subnormal  temperature  was 
found.  Although  no  autopsy  was  made,  it  is  probable  that  a  previous 
damaged  condition  of  the  kidneys,  with  insufiiciency,  was  present,  other- 
wise one  would  not  expect  death  to  follow  so  rapidly  from  suppression  of 
urine. 
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Unfortunately,  these  cases  occurred  before  the  importance  of  a  bac- 
teriological examination  of  the  previous  condition  of  the  urine  or  genito- 
urinary tract  was  recognized,  so  that  the  autopsies  made  are  in  a  great 
measure  valueless.  It  has  been  held  that  death  has  taken  place  too  rap- 
idly to  be  accounted  for  by  an  infection,  as  a  longer  period  of  incubation 
has  been  looked  upon  as  necessary  to  such  an  infection.  It  is  recognized 
now,  however,  that  the  healthy  urethra  contains  micro-organisms  which 
are  pathogenic,  and  that  the  urethra,  which  is  the  seat  of  an  old  stricture 
or  other  pathological  condition,  is  pretty  constantly  inhabited  by  patho- 
genic germs  with  their  chemical  poisons,  capable  of  rapid  absorption  into 
the  general  circulation  after  an  abrasion  or  other  traumatism  of  the  mu- 
cous membrane. 

Albarran  reports  in  detail  the  very  instructive  case  of  a  man  forty- 
three  years  old,  the  subject  of  a  traumatic  stricture  in  the  bulbous  ure- 
thra. Following  an  internal  urethrotomy  by  Guyon  without  a  retention 
catheter,  he  was  seized,  an  hour  and  a  half  after  the  operation,  with  a  vio- 
lent chill.  The  temperature  rose  to  over  104°  Falir.,  and  the  chills  were 
repeated  during  the  day.  In  the  evening,  twelve  hours  after  the  operation, 
the  patient  died  with  marked  asphyxia.  At  the  autopsy  ecchymoses 
were  found  beneath  the  capsules  of  the  kidneys  ;  they  presented  a  marked 
congestion,  as  did  the  other  viscera. 

Behind  the  urethral  stricture  pus  was  found  which  contained  the  'hac- 
teriu7}%  pyogenes,  now  thought  to  be  identical  with  the  iacterium  coli 
commune,  unmixed  with  other  organisms.  The  same  microbe  was  found 
some  hours  after  death  in  the  blood,  the  kidneys,  the  sjjleen,  and  in  the 
urine  of  tlie  pelvis  of  the  kidneys.  There  can  be  little  doubt,  in  view  of 
the  disseinination  of  this  organism,  that  its  entrance  into  the  general 
circulation  through  the  urethral  wound  was  tlie  cause  of  the  patient's 
death. 

Clinically  this  case  is  identical  with  the  ones  of  Thompson,  Banks, 
and  others,  and  without  the  bacteriological  examination  could  be  classed 
with  these  as  an  example  of  reflex  kidney  congestion.  In  this  case, 
however,  we  must  regard  the  kidney  lesions  as  the  result  of  their  attempts 
to  eliminate  from  the  blood  these  pathogenic  microbes  or  their  chemical 
poisons.  Cases  are  reported  in  which,  almost  immediately  after  the  en- 
trance of  a  sound  into  the  bladder,  the  patient  has  been  seized  with  a 
rigor,  followed  by  collapse  and  death  in  a  few  moments.  It  would  be 
difficult  to  account  for  such  a  rapid  death  on  any  other  supposition  than 
as  the  result  of  some  severe  shock.  Where  to  draw  the  line  between 
these  cases  of  severe  shock  and  the  others  of  rapid  septic  poisoning  is, 
in  our  present  knowledge,  a  matter  of  extreme  diffi(;ulty. 

Althouo;h  we  must  recosrnize  the  influence  of  shock,  both  in  its  lisfht 
and  grave  forms,  it  is  necessary  to  bear  in  mind  the  probability  that  all 
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the  cases  of  malignant  urinary  fever,  in  which  a  chill  followed  by  fever 
and  rapid  death  have  occurred,  were  cases  of  rapid  septic  or  ptomaine 
poisoning,  and  not  of  rellex  suppression  of  the  functions  of  the  kidney 
from  an  impression  made  on  the  sensitive  nerves  of  the  urethra.  Clinical 
e%'idence.  however,  strongly  favors  the  view  that  in  a  previously  diseased 
kidney,  with  deficient  elimination  of  excrementitious  matter,  urethral  in- 
strumentation may.  by  disturbing  the  normal  kidney  innervation,  pre- 
cipitate a  grave  and  fatal  form  of  ursemic  poisoning  without  a  chill  or 
elevation  of  temperature. 

Symptoms  of  Urinary  Infection. — Chnical  observers  have  rec- 
ognized several  types  of  urinary  infection,  which  may,  according  to 
Guyon,  be  classified  as  follows : 

1.  The  acute  form  (a)  with  a  single  chill,  fever,  and  sweat ;  (J)  one 
or  more  repetitions  of  the  acute  paroxysm,  with  remission  or  intermission 
in  the  fever.     2.  Chronic  urinary  fever. 

Acute  Urethral  Fever.^After  oj^erative  interference  with  the  male  or 
female  urethra,  or  the  simple  introduction  of  a  catheter  into  the  bladder, 
the  patient  may  experience  within  an  hour  or  two  symptoms  of  indefinite 
character,  followed,  generally  after  the  first  urination,  by  a  chill  of  vary- 
ing intensity,  and  lasting  from  a  few  moments  to  several  hours.     During 

or  after  the  chill  a  rapid  rise  of  temperature 
takes  place  (103°  to  106°  Fahr.),  of  somewhat 
indefinite  duration,  with  severe  headache,  back- 
ache, and  rapid  action  of  the  heart,  attended  or 
followed  by  profuse  perspiration,  and  ending  in 
an  equally  rapid  decline  in  the  fever.  (See 
Fig.  1.) 

"Within  twenty-four  hours,  as  a  rule,  the  en- 
tire paroxysm  is  over,  leaving  the  patient  with 
only  a  slight  lassitude,  which  rapidly  passes 
away,  with  a  complete  restoration  to  health. 
The  chill  may  be  so  intense  and  prolonged  as  to 
be  alarming,  the  surface  cold  and  cyanotic,  and 
the  respirations  labored,  or  of  so  mild  a  charac- 
ter as  to  pass  almost  unnoticed.  The  regularity 
and  mutual  relationship  of  the  three  stages  are, 
according  to  Guyon,  of  importance  in  prognosis. 
If  the  chill  is  prolonged  and  out  of  propor- 
tion to  the  fever  and  sweat,  the  prognosis  should 
should    be  on  the  alert   for  a  repetition  of  the 
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Fig.  1. — Acute  urinary  fever 
after  internal  urethrotomy; 
recovery.    (After  Guyon.  i" 
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be  reserved,  and 
attack. 

Quiet  or  active  delirium  may  be  present  during  the  chill  or  fever.     It 
is  not  of  grave  import,  and  does  not  materially  affect  the  prognosis. 
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Nausea,  vomiting,  or  diarrhoea  may  likewise  be  encountered.     Dyspnoea 
and  cardiac  irregularity  may,  in  exceptional  instances,  be  met  with. 

Instead  of  a  rapid  return  to  the  normal  condition,  as  is  the  rule,  the 
patient  may  have  a  recurrence  of  the  paroxysm  on  the  following  day,  or 
after  three  or  four  days ;  these  paroxysms  may  be  repeated  without  ob- 
vious cause,  such  as  the  dilatation  of  a  stricture  or  the  introduction  of  an 
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Fig.  2. — Acute  recurring  urinary  fever.     Pyelonephritis  revealed  at  autopsy.     (After  Guyon.) 

instrument  into  the  urethra.  In  case  no  local  lesion  can  be  found  to 
account  for  the  repeated  attacks,  they  may  soon  disappear,  and  the  patient 
be  left  in  a  normal  state  of  health.     (See  Fig.  2.) 

Thompson  has  called  this  variety  "  acute  recurring  urinary  fever." 
Cases  are  encountered  where  every  attempt  made  to  dilate  an  irri- 
table or  resilient  stricture  is  followed  by  a  chill  and  febrile  paroxysm. 
On  complete  division  of  the  stricture  these  manifestations  disappear.  It 
is  possible  that  the  free  drainage  afforded  by  the  complete  division  of 
the  stricture  may  account  for  the  disappearance  of  these  attacks.  The 
febrile  state  may  persist  with  exacerbations  and  remissions,  or  may  re- 
main more  or  less  constant.  When  a  repetition  of  the  acute  attack 
takes  place  there  is  not  the  same  relationship  between  the  three  stages — 
chill,  fever,  and  sweating — as  in  the  frank  variety.  One  of  the  stages 
is  apt  to  be  exaggerated,  w^hile  the  others  may  be  incompletely  devel- 
oped. With  a  persistence  of  the  fever  the  tongue  becomes  red  and  dry, 
and  in  aggravated  cases  brown  or  almost  black,  and  covered  with  a  thick 
coating,  which  may  involve  the  pharynx  and  soft  palate.  Yoraiting  and 
diarrhoea  are  in  certain  cases  such  marked  symptoms  that  some  writers 
have  made  a  distinct  type  called  "  choleriform." 
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Oppression  in  breathing  and  cardiac  irregularity  are  more  frequently 
noted  than  in  the  first  variety  of  acute  urinary  fever.  Congestion  of  the 
base  of  the  lungs,  with  numerous  rales,  is  often  met  with. 

Contrary  to  the  observations  of  Morris,  Thompson,  and  others, 
Guyon  has  detected  neither  albumen,  blood,  nor  tube  casts  in  the  urine 
during  the  attacks ;  the  quantity  of  urine  is  diminished  only  as  the  result 
of  the  fever  and  perspiration. 

This  writer  has  carefully  examined  his  patients  with  the  view  of  de- 
termining the  presence  of  pain  in  the  kidneys.  He  has  found  spontane- 
ous pain  rare,  and  pain  provoked  by  pressure  over  the  organs  in  from 
one  third  to  one  half  the  cases.  The  nervous  disturbances  are  similar  to 
those  met  with  in  the  frank  variety  of  urinary  fever.  In  grave  cases  the 
delirium  becomes  more  continuous,  and  before  death  the  patient  passes 
into  a  state  of  coma.  While  it  is  the  rule  for  complete  recovery  to  take 
place  in  the  first  variety,  death  is  not  so  exceptional  in  this  second  class 
of  cases. 

In  certain  cases  more  frequently  met  with  after  operative  interfer- 
ence on  the  urethra,  certain  complications  arise  which  are  more  closely 
allied  to  pyemia  than  to  true  urinary  fever.  Among  these  may  be 
mentioned  circumscribed  induration  of  the  subcutaneous  tissue  and 
muscles,  with  or  without  abscess  formation,  pustular  skin  eruptions,  sup- 
puration of  the  articulations,  parotid  gland,  etc. 

The  duration  of  this  variety  is  somewhat  indefinite ;  when  death  takes 
place  it  is  seldom  delayed  longer  than  twenty  days. 

Cliroiiic  Urinary  Fever. — The  chronic  form  of  fever  may  follow  the 
variety  just  described,  from  the  development  of  a  cystitis,  a  pyelo- 
nephritis, or  a  general  infection.  It  occurs  more  frequently  as  the  result 
of  catheterizing  an  over-distended  or  atonied  bladder  in  a  subject  affected 
M'ith  prostatic  hypertrophy  or  an  old  stricture.  In  many  such  cases  the 
bladder  contains  varying  quantities  of  residual  urine,  and  the  kidnej^s  are 
already  the  seat  of  a  pyelonephritis  or  other  chronic  changes  producing 
renal  insufficiency. 

This  condition  of  the  bladder  and  kidneys  offers  a  favorable  soil  for 
the  development  of  germs  introduced  by  unclean  instruments  or  carried 
in  from  the  urethra.  Independent  of  interference  with  the  urethra  or 
bladder,  tliese  old  prostatics,  patients  with  long-standing  stricture,  calculi, 
or  bladder  tumors,  may  develop  irregular  chills  and  fever,  or  a  continu- 
ous fever  of  a  mild  type  (see  Fig.  3),  in  connection  with  progressive 
impairment  of  their  strength,  loss  of  appetite,  with  dry  and  coated 
tongue,  vomiting,  diarrhoea  alternating  with  constipation,  headache,  a 
cachectic  look,  and  other  symptoms  of  chronic  uraemia. 

No  fever  may  be  present,  or  of  so  mild  a  type  as  to  be  overlooked. 
When  noticed  in  connection  with  acute  exacerbations  or  chilly  sensa- 
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tions,  it  is  often  attributed  to  malaria  or  other  influence  than  its  true 
character. 


Fig.  3. — Chronic  urinary  fever.     Incomplete  retention  of  urine  from  prostatic  hypertrophy. 

(After  Guy  on.) 

Guyon  has  devoted  considerable  space  to  the  discussion  of  the  dys- 
peptic symptoms  presented  by  such  patients.  They  readily  succumb  to 
operations  on  the  urinary  organs,  or  even  to  catheterism  performed  in 
the  most  careful  manner. 
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Fig.  4. — Non-febrile  urinary  cachexia,  terminating  fatally,  with  subnormal  temperature. 

(After  Guyon.) 

If  the  use  of  the  catheter  is  begun  before  the  amount  of  residual 
urine    becomes    large — not   exceeding   twelve   to   fifteen    ounces — it  is 

unusual  to  find  symptoms  indicating  a  local  infection.    When  the  amount 

27 
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of  residual  urine  is  larger,  witli  the  resulting  bladder  and  kidney  changes 
correspondingly  advanced,  a  cystitis  may  readily  be  excited  by  the  use  of 
the  catheter,  which  can  produce  a  general  infection  with  secondary 
deposits  in  the  kidney,  an  ascending  inflaromation  of  the  kidney,  or 
remain  confined  to  the  bladder.  Such  patients  may  die  from  pyaemia, 
septicaemia,  or,  as  is  generally  the  case,  from  ursemic  coma. 

In  chronic  urinary  poisoning  from  obstructive  lesions  in  the  urethra 
or  bladder,  a  cachectic  condition  may  develop  in  connection  with  vesical 
distention  and  pyelonephritis,  in  which  no  fever  is  present,  but  where 
death  with  a  subnormal  temperature  may  follow  instrumental  interfer- 
ence (see  Fig.  4). 

Etiology. — The  more  frequent  occurrence  of  urinary  infection  in 
males  probably  depends  upon  the  fact  that  they  are  more  often  sub- 
jected to  instrumentation  than  females.  The  anatomical  structure  of 
the  female  urethra,  while  more  readily  admitting  of  infection  from  the 
vulva  or  vagina,  is  less  liable  to  obstructive  lesions  and  urinary  stagna- 
tion. 

A  case  came  under  the  observation  of  the  writer  in  which  the  acute 
recurring  variety  of  fever  was  excited  by  removing  a  caruncle  from  the 
female  urethra.  A  nephritis  occurred  which,  after  persisting  for  sev- 
eral months,  disappeared,  leaving  the  patient  in  good  health. 

The  fever  which  is  seen  with  acute  inflammatory  affections  of  the 
prostate,  epididymis,  testicle,  etc.,  presents  no  special  characteristics; 
septic  complications  may  occur  which  differ  in  no  way  from  ordinary 
surgical  sepsis.  Injuries  of  the  external  genitals  other  than  the  urethra, 
although  producing  shock  of  a  severe  kind,  are  not  followed  by  the  chill, 
fever,  and  profuse  sweating  seen  in  acute  urethral  fever. 

In  rupture  of  the  urethra  with  urinary  infiltration,  localized  destruc- 
tion of  tissue  with  abscess  formation  and  pyaemia  is  met  with,  but  no 
true  urethral  fever.  The  same  holds  true  in  intraperitoneal  and  extra- 
peritoneal rupture  of  the  bladder,  and  in  urinary  infiltration  after  supra- 
pubic cystotomy. 

Operations  on  the  kidney,  followed  by  the  passage  of  urine  mixed 
with  pus  and  blood  over  a  freshly  made  wound,  do  not  produce  these 
complications.  The  observation  of  these  facts  has  led  Bryson  to  make 
a  distinction  between  urethral  and  urinary  fever,  and  to  limit  the 
former  to  the  manifestations  following  urethral  instrumentation  alone. 
So  many  exceptions  surround  the  occurrence  of  urethral  fever  that  it  is 
difficult  to  formulate  any  laws  regarding  it.  It  is  met  with  after  tlie 
most  careful  operative  manceuvre,  and  absent  following  prolonged  and 
painful  attempts  to  pass  a  tiglit  and  long-standing  stricture. 

Some  writers  have  indeed  claimed  that  slight  operative  interference 
is  more  apt  to  induce  urethral  fever  than  more  sevei-e  injuries.     When 
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all  the  conditions  of  the  urinary  apparatus  are  taken  into  consideration, 
this  statement  will  scarcely  hold  good. 

It  may  be  stated,  as  a  rule,  that  in  cases  of  long-standing  stricture 
or  prostatic  hypertrophy,  in  chronic  brain  and  spinal  cord  affections,  with 
stagnation  of  urine,  the  conditions  are  more  favorable  to  infection  than  in 
more  recent  urethral  troubles  with  an  intact  bladder.  A  bladder  whose 
contractile  power  is  unimpaired  can  resist  the  invasion  of  micro-organ- 
isms, and  free  the  urethra  of  toxic  agents,  which  by  remaining  might 
readily  excite  febrile  reaction. 

Strictures  with  tortuous  passages  and  diverticuli  afford  opportunity 
for  the  retention  of  urine  and  excellent  soil  for  the  growth  of  micro- 
organisms. Internal  urethrotomy  on  strictures  posterior  to  the  bulb  are 
more  likely  to  be  followed  by  fever  than  operations  on  strictures  in  the 
pendulous  urethra,  although  exceptions  to  this  rule  are  met  with.  After 
external  perineal  urethrotomy,  the  combined  internal  urethrotomy  with 
perineal  drainage  (Harrison),  and  lithotomy  with  proper  bladder  drain- 
age, such  attacks  are  rare.  Wounds  on  the  floor  of  the  urethra  are  more 
frequently  followed  by  these  accidents  than  on  the  roof.  Urethral  fever 
is  seldom  encountered  when  proper  precautions  are  taken  to  prevent  con- 
tact of  the  urine  with  the  urethral  wound ;  this  especially  is  true  if  the 
urine  contains  bacteria. 

It  has  been  noted  by  a  number  of  writers,  and  quite  recently  by  Mr. 
Harrison,  that  on  removing  the  drainage-tube  after  perineal  ojDerations 
or  the  retention  catheter  after  an  internal  urethrotomy,  the  first  normal 
micturition  along  the  canal  has  been  immediately  followed  by  a  chill, 
fever,  and  sweat.  Mr.  Harrison,  while  admitting  the  influence  of  micro- 
organisms in  producing  the  more  common  forms  of  urethral  fever,  is  dis- 
posed to  regard  this  variety  as  due  to  a  reaction  on  the  part  of  the  nerv- 
ous system,  and  not  to  a  bacterial  or  toxic  infection. 

Aside  from  the  presence  of  bacteria  and  pus  in  the  urine,  certain 
chemical  changes  in  this  fluid  are  favorable  to  urinary  infection.  It  is 
well  known  that  diabetes  mellitus  predisposes  its  possessor  to  local  and 
general  septic  accidents. 

One  of  the  severest  cases  of  urethral  fever  terminating  in  recovery 
which  ever  came  under  the  observation  of  the  writer  occurred  in  a  patient 
with  a  long-standing  diabetes  insipidus.  A  bulbous  bougie,  32  French, 
was  introduced  for  exploratory  purposes  as  far  as  the  bulb,  and  was  fol- 
lowed by  a  trifling  hsemorrhage  only.  Shortly  after  the  first  urination  in 
the  evening  a  prolonged  chill  took  place,  which  was  repeated  during  the 
night,  the  temperature  going  up  to  105°  Fahr.  On  the  f  ollovsdng  morn- 
ing a  convulsion  with  rapid  and  feeble  pulse  and  general  cyanosis  was 
followed  by  a  comatose  condition,  persisting  for  three  days.  Irrigation 
of  the  urethra  with  a  boric-acid  solution  during  the  second  day  after  the 
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introduction  of  the  bougie  was  immediately  succeeded  by  a  tonic  convul- 
sion and  a  further  elevation  of  the  temperature. 

It  is  difficult  to  resist  the  belief  that  some  relationship  existed  between 
the  diabetes  insipidus  and  the  phenomena  which  followed  the  urethral 
instrumentation,  although  the  observation  of  an  isolated  case  will  not 
permit  of  any  generalizations. 

The  urine  which  in  health  is  an  aseptic  fluid  in  certain  infectious  dis- 
eases contains  extractives  allied  to  the  toxalbumens  and  ptomaines  capable 
of  producing  in  animals  fever,  coma,  and  apojDlexy,  followed  by  death. 

Binet  has  discovered  a  thermogenic  substance  in  the  urine  in  certain 
pathological  conditions,  and  in  normal  urine  to  a  less  extent,  which  causes 
in  guinea-pigs  a  rise  of  temperature  from  1'8°  to  3"6°  Fahr. 

AVhile  many  conditions  not  understood  surround  the  occurrence  of 
urethral  fever,  it  may  be  stated  in  a  general  way  that  the  greater  the  force 
used  to  pass  the  urethral  obstruction  and  the  deeper  in  the  canal  it  is 
situated,  the  more  liable  are  we  to  produce  it. 

The  presence  of  cystitis  with  or  without  ammoniacal  urine,  although 
sometimes  benefited  by  removing  the  urethral  obstruction  to  free  drain- 
age, usually  renders  its  possessor  more  liable  to  fever  after  operations. 

All  the  conditions  which  produce  chronic  retention  of  urine,  such  as 
old  strictures,  prostatic  hypertrophy,  vesical  calculi,  and  tumors  compress- 
ing the  ureters,  are  predisposing  causes  to  chronic  urinary  poisoning. 
The  stagnation  of  urine  by  producing  changes  in  the  structure  and  func- 
tional activity  of  the  kidneys  exposes  the  patient  to  the  dangers  of 
chronic  uraemia  if  no  infection  of  the  urine  has  occurred,  otherwise,  to 
one  or  more  of  the  septic  conditions  classed  under  chronic  urinary  fever. 

Pathogenesis. — The  discussion  of  the  theories  which  have  been  ad- 
vanced to  account  for  the  occurrence  of  urinary  infection  has  been  en- 
tered into  at  length  in  the  very  elaborate  and  excellent  article  by  Guyon, 
a  brief  reference  to  which  can  only  be  made  in  this  article.  Yelpeau,  in 
1840,  was  among  the  first  to  attempt  to  explain  its  nature  by  attributing 
it  to  the  absorption  of  some  of  the  constituents  of  urine  into  the  general 
circulation.  Chassaignac  believed  it  to  depend  upon  a  phlebitis  of  the 
periurethral  spongy  tissue  and  of  the  plexus  of  the  urethro-prostatic 
veins.  Icard,  in  1858,  upheld  this  theory  of  Chassaignac  as  the  general 
cause  of  the  affection. 

Reybard  and  Bonnet  (of  Lyons)  regarded  these  accidents  as  allied  to 
nervous  shock.  This  theory,  with  some  modifications,  has  been  adopted 
to  account  for  a  certain  class  of  urinary  fevers  by  a  number  of  German, 
English,  and  French  writers,  among  whom  may  be  mentioned  Roser, 
Morris,  Dittel,  etc. 

"While  explaining  certain  exceptional  occurrences  after  urethral  and 
bladder  operations,  these  theories  are  not  sufficient!}'  comprehensive  to 
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account  for  the  general  febrile  accidents  met  with.  It  is  admitted  that 
shock  of  a  mild  and  severe  type  may  occur,  and  that  phlebitis  of  the  ure- 
thral veins  is  an  exceptional  pathological  condition,  causing  a  pyaemia 
rather  than  a  true  urethral  fever.  A  previously  diseased  state  of  the 
kidney,  or  a  passing  congestion  of  these  organs  interfering  with  their 
proper  functional  activity,  caused  by  a  reflex  nervous  influence  having  its 
point  of  departure  in  the  urethra  or  bladder,  were  regarded  by  Yerneuil, 
Philips,  Marx,  and  others  as  sufiicient  to  explain  the  phenomena  of  uri- 
nary fever.  On  the  other  hand,  Perdrigeon,  Civiale,  Sedillot  de  Saint- 
Germain,  Reliquet,  and  Gosselin,  in  1879,  believed  it  to  be  owing  to  the 
absorption  of  urine  from  some  lesion  in  the  mucous  membrane  of  the  blad- 
der or  uretlira.  While  clinical  evidence  sustained  the  view  that  urinary 
absorption  was  responsible  for  many  of  the  accidents  denominated  ure- 
thral or  urinary  fever,  the  conditions  which  rendered  the  urine  a  bland 
aseptic  fluid  in  one  case  and  a  virulent  poison  in  another  were  not  un- 
derstood until  revealed  by  modern  bacteriological  methods. 

The  toxicity  of  the  urine  as  tlie  result  of  imperfect  tissue  metabolism, 
from  gastro-intestinal  absorption  of  alkaloids  resulting  from  the  activity 
of  putrefactive  organisms  (Bouchard),  or  from  the  presence  of  bacteria 
or  their  chemical  poisons  excreted  by  the  kidneys  in  certain  infectious 
diseases,  may,  in  exceptional  instances,  be  responsible  for  certain  phe- 
nomena connected  with  urinary  fever,  or  favor  its  evolution. 

The  rapidity  of  the  development  and  intensity  of  the  manifestations 
of  urethral  fever  in  the  majority  of  cases  can  not  be  accounted  for,  how- 
ever, on  the  supposition  of  a  previous  toxic  urine  resulting  from  an 
elaboration  of  a  ptomaine,  except  as  the  result  of  a  local  infection  of  the 
urethra  or  bladder. 

It  is  to  the  jSTecker  school  especially  that  we  are  indebted  for  the  care- 
ful observations  and  experiments  which  have  established  the  infectious 
theory  of  urethral  fever  on  a  scientific  basis. 

Starting  with  the  demonstration  of  Pasteur  in  1859,  that  the  ammoni- 
acal  decomposition  of  the  urine  was  due  to  the  influence  of  organisms 
introduced  into  the  bladder  from  without,  a  great  number  of  researches 
have  been  made  to  determine  the  influence  exercised  on  the  bladder  and 
kidneys  by  the  action  of  micro-organisms. 

It  is  recognized  now  that  the  decomposition  of  urea  and  the  forma- 
tion of  carbonate  of  ammonia  are  brought  about  by  micro-organisms  of 
various  kinds,  and  also  that  micro-organisms  which  have  no  power  to 
effect  this  transformation  of  urea  are  the  most  potent  agents  in  produc- 
ing a  local  and  general  infection. 

Klebs,  Yirchow  and  Lancereaux  demonstrated  the  important  role 
played  by  bacteria  in  the  production  of  nephritis,  ascending  from  the 
bladder  along  the  ureters  to  the  kidneys. 
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Omitting  reference  to  many  important  communications  bearing  di- 
rectly on  this  subject,  we  come  to  the  modern  observations  and  experi- 
ments which  have  led  to  the  infectious  theory  of  urinary  fever'. 

Clado  in  1887  made  a  bacteriological  study  of  a  bacillus  which  he 
obtained  from  pathological  urine.  He  was  able  with  cultures  of  this 
organism  to  produce  in  animals  a  general  infection  and  death  by  injection 
of  them  into  the  peritoneal  cavity,  and  a  cystitis  following  their  introduc- 
tion into  the  bladder  after  ligature  of  the  penis.  The  same  author  ob- 
tained a  similar  organism  from  puncture  of  the  spleen  in  two  cases  of 
urinary  fever  with  which  he  was  not  able  to  obtain  any  positive  results 
on  animals. 

Berlioz  succeeded  in  producing  a  nephritis  by  injecting  this  organism 
into  the  blood  of  rabbits. 

Halle  found  a  similar  bacillus  in  the  urine,  the  kidneys,  spleen,  and 
blood  of  a  patient  who  died  as  the  result  of  attempts  to  pass  a  tight  strict- 
ure. The  same  bacillus  produced  rapid  death  in  guinea-pigs  from  gen- 
eral infection. 

Albarran  and  Halle,  as  the  result  of  bacteriological  studies  of  cases  of 
urinary  fever  at  the  I^ecker  Hospital,  found  this  organism  in  forty-seven 
out  of  fifty  cases  of  pathological  urine  in  a  state  of  purity  or  mixed  with 
other  germs. 

In  nineteen  autopsies  they  found  the  same  organism  in  the  urine 
eighteen  times ;  in  peri-urethral  abscesses,  perinephritic  abscesses,  in 
infectious  nephritides,  in  the  blood,  liver,  and  spleen  it  was  found  alone  or 
associated  with  other  micro-organisms. 

These  investigators  succeeded  in  producing  witli  this  bacillus,  which 
they  named  hacterium  pyogenes,  a  cystitis,  general  infection,  localized 
suppuration  in  the  cellular  tissue,  and  pyelonephritis  with  renal  abscesses. 
They  observed,  during  the  course  of  a  general  infection,  miliary  cortical 
abscesses  in  the  kidneys  after  the  injection  of  the  bacillus  in  the  blood,  and 
after  the  production  of  a  pyelonephritis  following  its  injection  into  the 
ureters  afterward  ligated. 

The  observations  have  in  part  been  confirmed  and  supplemented  by 
the  investigations  of  others  who  have  found  other  micro-organisms  in  the 
urine  and  kidney  lesions  produced  by  urinary  fever,  alone  or  associated 
with  the  hacterium  pyogenes. 

Achard  and  Renaut  found  a  bacillus  in  the  kidneys  of  a  woman  who 
died  of  nephritis,  which  presented  all  the  characteristics  of  the  hacillus 
coli  cotnmunis  (Escherich),  and  which  they  regarded  as  identical  with  this 
organism  and  with  the  hacterium  pyogenes.  This  observation  was  con- 
firmed by  Reblaud,  who  recognized  certain  differences  in  the  growth  of 
the  two  germs  on  gelatin  ;  he  was  inclined  to  think  that  a  residence  in 
the  urinary  organs  had  produced  certain  modifications  in  the  germs. 
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Krogius,  after  a  bacteriological  examination  of  the  urine  from  seven- 
teen cases,  arrived  at  the  same  conclusion  as  Achard  and  Renaut  regarding 
the  identity  of  the  hacteriwin pyogenes  and  the  hacterium  coli  commune. 

In  addition  to  this  bacillus,  which  seems  to  be  a  pretty  constant 
inhabitant  of  the  urinary  organs,  Rovsing  has  described  three  other 
microbes  which  are  capable  of  infecting  the  kidney  by  way  of  the  ureters 
or  the  blood. 

While  much  progress  has  been  made  in  the  clinical,  pathological,  and 
experimental  proof  regarding  the  important  part  played  by  bacteria  in 
the  production  of  urinary  infection,  it  is  probable  that  many  other  micro- 
organisms not  yet  described  will  be  found,  which  may  assist  or  j^lay  an 
important  role  in  its  production,  and  that  we  will  soon  possess  more  defi- 
nite knowledge  regarding  the  respective  influence  of  the  germs  and  their 
soluble  products. 

The  rapidity  of  development  of  the  chill  and  fever,  after  an  injury  to 
the  urethra  or  bladder  in  certain  cases  of  acute  urinary  fever,  would  seem 
to  speak  decidedly  in  favor  of  the  absorption  of  a  toxine  already  formed 
in  these  organs.  It  is  in  such  cases,  however,  which  have  developed  with 
extreme  rapidity  and  proved  rapidly  fatal  that  the  presence  of  microbes 
has  been  demonstrated  in  the  blood.  The  communication  of  the  urethra 
with  the  air,  its  frequent  seat  of  chronic  inflammation,  and  the  excellent 
culture  medium  afforded  by  the  urine,  especially  in  cases  of  incomplete 
retention,  offer  the  most  favorable  condition  for  the  propagation  of  germs 
either  introduced  spontaneously  or  by  instruments.  The  changes  which 
have  taken  place  in  the  bladder  wall  in  long-standing  obstructive  lesions 
with  residual  urine  and  the  congestion  of  the  blood-vessels,  both  in  the 
bladder  and  kidneys,  following  the  too  rapid  removal  of  the  support  to  the 
vessel  which  such  retained  urine  afforded,  is  soon  followed  by  local  and 
general  infection  unless  care  is  used  in  antisepsis  and  in  the  gradual  emp- 
tying of  the  bladder.  It  is  in  such  cases  also  that  an  ascending  bacterial 
pyelonephritis  most  frequently  occurs. 

It  is  diflicult  to  explain  why,  under  the  same  conditions,  one  j)atient 
will  rapidly  develop  febrile  manifestations  following  the  slightest  inter- 
ference, while  another  will  escape  such  reactions  after  prolonged  and  care- 
less instrumentation.  Under  these  circumstances  it  is  necessary  to  con- 
sider certain  variations  in  the  virulency  of  the  micro-organisms  as  well 
as  in  the  resisting  power  of  the  patient.  Albarran  and  Halle  have 
noted  marked  differences  in  the  infective  power  of  the  hacterium  pyo- 
genes, where  the  cultures  from  different  sources  were  placed  under  the 
same  conditions.  In  a  case  of  gangrene  of  the  penis  this  bacillus  was 
found  in  a  state  of  purity,  and  gave  rise  to  localized  gangrene  when  in- 
jected into  the  cellular  tissue. 

Guyon,  having  observed  that  many  patients  with  long-standing  sup- 
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puration  of  the  bladder  were  exempt  from  general  febrile  accidents 
following  operative  interference,  lias  proposed  the  theory  that  they  have 
acquired  immunity  by  a  kind  of  auto-vaccination  from  absorption  of 
toxines  or  bacteria  in  a  state  of  modified  virulency.* 

Diagnosis. — As  a  rule,  it  is  a  matter  of  no  difficulty  to  establish  a 
diagnosis  of  the  various  foi'ms  of  urinary  infection. 

A  patient  who  is  the  subject  of  an  obstructive  disease  of  the  urinary 
apparatus,  and  at  the  same  time  exposed  to  malarial  poisoning,  may  de- 
velop a  train  of  symptoms  which  are  often  referred  to  the  wrong  cause. 
The  fever  and  chills  which  depend  upon  a  spontaneous  urinary  infection 
are  irregular  in  their  manifestation  and  are  uninfluenced  by  quinine.  The 
loss  of  appetite,  vomiting,  diarrhoea,  and  emaciation  which  occur  in  the 
chronic  form  of  urinary  fever  may  be  and  often  are  attributed  to  chronic 
gastro-intestinal  infections  rather  than  to  their  true  cause.  An  examina- 
tion of  the  bladder  and  of  the  urine 
should  be  sufficient  to  guard  against  an 
error  in  diagnosis. 

Prognosis. — While  the  prognosis 
in  the  acute  urinary  fever  with  a  single 
paroxysm  is  generally  favorable,  the 
outlook  in  the  recurring  variety  is  not 
so  good,  as  the  repetition  of  the  attacks 
indicates,  as  a  rule,  the  secondary  in- 
volvement of  the  kidneys.  In  a  certain 
percentage  of  cases,  even  when  the  kid- 
neys are  affected,  a  favorable  termina- 
tion may  be  looked  for.  In  case  the 
kidneys,  the  seat  of  one  of  the  forms 
of  nephritis  due  to  obstructive  disease, 
are  in  addition  infected  by  the  microbes 
in  the  blood  (descending  nephritis),  the 
prognosis  is  extremely  grave.  (See 
Fig.  5.) 

A  young  man  who  develops  a  febrile 
paroxysm  after  dilatation  of  a  stricture 
or  internal  urethrotomy  has  infinitely  more  chance  of  I'ecovery  than  an 
old  prostatic  with  long-standing  residual  urine.  In  the  latter  the  prog- 
nosis depends  on  the  duration  of  the  obstruction,  the  changes  which  have 
taken  place  in  the  urinary  organs,  and  the  amount  of  residual  urine. 
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Fig.  u. — Combined  renal  infection  by  mi- 
crococci and  the  bacterium  pyrogenes  in 
a  patient  with  stone  in  the  bladder.  At- 
tempted lithrotrity  (A),  followed  by 
rapid  elevation  of  temperature ;  supra- 
pubic cystotomy  (B).  l)eath  after  four 
(After  Albarran.) 
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*  For  a  more  extended  account  of  the  pathogenesis  of  urinary  infection,  the  reader  is 
referred  to  an  article  by  Dr.  Noel  IIalU>,  in  the  February  (1892)  issue  of  the  Annales  des 
Maladies  des  Organes  Genito-Urinaires,  of  which  liberal  use  has  been  made  in  the  fore- 
going article,  and  to  a  report  by  Prof.  Guyon  in  the  May  number  of  the  same  journal. 
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The  temperature  is  not  always  to  be  considered  as  of  decisive  prog- 
nostic value,  as  death  may  be  preceded  in  subjects  of  long-standing  ob- 
structive trouble  by  a  condition  of  apyrexia  or  by  a  subnormal  tempera- 
ture. Malignant  forms  of  urinary  fever  begin  with  a  prolonged  and  in- 
tense chill,  sometimes  repeated,  followed  by  a  high  fever,  convulsions, 
asphyxia,  coma,  and  death,  with  suppression  of  urine.  The  intensity  and 
rapid  sequence  of  the  symptoms  speak  in  favor  of  a  quickly  fatal  result. 

Treatment. — A  recognition  of  the  infectious  origin  of  the  various 
forms  of  urinary  fever,  and  of  the  conditions  of  the  urinary  organs  under- 
lying their  development,  has  proved  of  signal  prophylactic  service. 

A  correct  asepsis  of  all  instruments  introduced  into  the  urethra  or 
bladder,  the  use  of  Thiersch's  solution  or  other  antiseptic  in  irrigating 
the  anterior  and  posterior  urethra  and  the  bladder,  the  internal  use  of 
boric  acid  (suggested  by  Dr.  E.  R.  Palmer),  salicylic  acid,  salol  or  benzoic 
acid  for  a  period  of  twenty-four  to  forty-eight  hours  before  operating, 
have,  in  the  hands  of  many  operators,  reduced  the  frequency  of  these 
accidents  to  a  minimum. 

Bryson  states  {hoc.  cit.)  that  since  adopting  these  measures  he  has  had  a 
comparative  immunity  from  the  urethral  fever.  In  addition  to  the  pre- 
cautions mentioned,  he  carefully  washes  the  glands  and  prepuce  with 
Thiersch's  solution  before  operating,  uses  borated  glycerin  only  as  a 
lubricant,  and  boils  his  instruments  in  a  soda  solution.  The  rules  which 
govern  the  performance  of  operations  on  the  urethra  or  bladder  should 
be  followed,  care  being  taken  not  to  use  too  large  instruments  in  be- 
ginning the  progressive  dilatation  of  a  urethral  stricture  or  in  relieving  a 
distended  bladder,  so  that  an  abrasion  or  tear  of  the  mucous  membrane 
may,  when  possible,  be  avoided.  The  urethra  may  be  irrigated  with 
Thiersch's  solution  after  an  internal  urethrotomy  when  indications  do  not 
point  to  the  performance  of  an  external  perineal  urethrotomy  or  the  use 
of  a  retention  catheter. 

In  beginning  the  systematic  use  of  the  catheter  in  prostatics,  all  the 
precautions  should  be  taken  which  have  been  mentioned ;  in  addition, 
one  should  avoid  completely  emptying  the  bladder,  or  replace  a  part  of 
the  evacuated  urine  with  some  mild  antiseptic,  in  order  to  avoid  the  con- 
gestion of  the  bladder  and  kidneys  which  is  apt  to  follow  the  withdrawal 
of  the  accustomed  support  to  their  blood-vessels.  Should  urinary  fever 
develop  in  spite  of  the  precautions  used,  the  patient  should  be  kept  warm 
in  bed  with  blankets  and  hot-water  bags,  and  an  effort  made  to  encourage 
perspiration,  which  is  the  natural  termination  of  a  paroxysm,  by  the  use  of 
hot  drinks  and  jaborandi.  After  the  attack  is  over,  a  saline  purgative  may 
aid  in  eliminating  the  toxic  agent.  Little  faith  is  now  placed  in  quinine, 
aconite,  or  other  remedies,  which  formerly  were  recommended  as  pro- 
phylactic or  curative  in  this  affection. 
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In  the  subject  of  renal  insufficiency  from  obstructive  disease,  tlie  use 
of  milk  with  Vichy  water,  with  careful  attention  to  the  condition  of  the 
alimentary  canal  and  the  functional  activity  of  the  skin,  constitute  acces 
sory  measures  of  great  value. 
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History. — The  problem  of  illuminating  and  inspecting  the  human 
bladder  has  been  practically  discussed  by  many  medical  men  within  the 
present  century,  A  number  of  interesting  instruments  have  been  con- 
structed by  them  for  this  purpose,  and  are  to  be  found  in  the  armamen- 
tarium of  genito-urinary  surgery.  The 
invention  of  later  years  is  always  more  or 
less  based  upon  the  principle  and  merits 
of  the  one  of  earlier  date,  and  shows  the 
author's  desire  to  simplify  the  difficult  task 
before  him.  The  attempt  has  been  made 
to  explore  visually  various  cavities  or 
canals  of  the  human  body  with  the  same 
new  instrument.  Thus,  bladder  and  ure- 
thra were  considered  together,  especially 
in  the  early  beginning  of  this  new  endo- 
scopic research. 

We  will  in  our  brief  perusal,  as  far 
as  feasible,  confine  ourselves  to  the  more 
important  instruments  which  have  been 
devised  to  facilitate  the  examination  of  the 
bladder — cystoscopy.  But  we  must  not 
fail  also  to  make  due  mention  of  the  work 
of  the  pioneers  in  this  formerly  dark  field 
of  surgical  diagnosis,  no  matter  of  what 
little  "  practical "  value  it  may  be  to-day. 

In  1807,  an  article  by  Bozzini,  a  Ger- 
man physician-  of  Frankfort-on-the-Main, 
was  published  at  "Weimar,  with  the  title 
"  The  Light-Conductor,  or  Description  of 
a  Simple  Contrivance  for  Illuminating  the 
Internal  Cavities  of  the  Human  Body." 
The  instrument  devised  by  him  is  de- 
scribed and  illustrated  in  this  paper.  It  consists,  briefly,  of  the  chamber 
which  contains  the  light  and  of  the  light-conductors,  differently  shaped 


Fig.  1. 
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for  the  various  organs.  The  former  (the  light-conductor,  Fig.  1),  of  the 
shape  of  a  vase,  presents  a  round  opening  at  its  anterior  wall,  which  is 
divided  into  two  equal  parts  by  a  vertical  septum  running  through  to  the 
posterior  wall.  From  the  one  emerge  the  rays  of  the  candle  which  dis- 
tributes the  light ;  through  the  other  these  return  to  the  eye  of  the  ob- 
server, which  is  to  be  posted  at  an  opening  in  the  posterior  wall  of  the 
instrument.  There  is  a  projecting  ring  at  the  anterior  opening  on  which 
fit  the  various  light-conductors.  These  are  introduced  into  the  cavities 
of  the  body.  The  light  was  to  be  thrown  through  the  conductor  into 
the  respective  cavities  and  reflected  from  its  walls  into  the  observing  eye. 

Although  these  instruments  did  not  and  could  not  well  find  general 
recognition  (they  were  even  condemned  by  the  Vienna  faculty),  they 
certainly  mark  the  beginning  of  the  many  to-day  so  well-developed  endo- 
scopic methods. 

Bozzini's  instruments  and  article  had  long  since  fallen  into  oblivion, 
when  Segalas  (Rev.  med.  France  et  Etrang.,  Paris,  1827,  i,  157)  presented 
his  "  speculum  urethro-cysticum  "  to  the  French  Academy  of  Medicine  in 
1826. 

Two  years  previous  John  Fisher  had  completed  his  instruments  for 
inspecting  the  urethra.  On  the  principle  on  which  these  were  based,  De- 
sormaux,  "  the  father  of  endoscopy,"  constructed  his  endoscope,  which 
was  laid  by  him  before  the  Academy  of  Paris  in  1853.  He  succeeded 
by  his  enthusiasm  to  also  interest  others  in  the  endoscoj)ic  examination  of 
bladder  and  urethra.  His  well-known  work,  De  I'endoscope  et  de  ses 
applications  au  diagnostic  et  au  traitement  des  afl'ections  de  I'urethre  et 
de  la  vessie,  Paris,  1865,  was  the  result  of  many  years'  hard  work  and 
studies.  As  this  endoscope  has  been  the  model  for  a  long  series  of  later 
instruments,  it  deserves  a  short  description. 

As  seen  in  Fig.  2,  a  lamp,  which  furnishes  the  light,  occupies  the 
greatest  part  of  the  apparatus.  At  a  level  with  the  light  runs  a  trans- 
verse tube,  which  again  carries  another  one  attached  to  it  in  a  right  angle. 
This  latter  one  can  be  turned  around  the  transverse  part  in  such  a  way 
that  it  runs  in  a  horizontal  line  when  the  observer  looks  through  it  (Fig. 
3).  Its  anterior  (in  I'^ig.  2  superior)  opening  carries  the  ocular  lens,  and 
a  little  below  its  middle  the  perforated  refiector  just  opposite  the  lamp. 
With  the  help  of  an  optic  apparatus  the  light  is  concentrated  before  it 
reaches  the  mirror.  It  is  then  reflected  from  it  toward  the  posterior  (in 
Fig.  2  inferior)  end  of  the  tube,  and  further  on,  by  means  of  the  endo- 
scopic tube  which  is  fastened  to  the  tube  by  a  screw,  into  the  urethra 
(Fenwick,  The  Electric  Illumination  of  the  Bladder  and  Urethra,  second 
edition,  London,  1889,  pp.  3-10).  The  manifold  modifications,  or  rather 
improvements,  of  this  endoscopic  apparatus  may  be  divided  into  those 
which  maintain  the  original  as  a  whole  and  only  change  the  light  (Cruise, 
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of  Dublin,  and  Fiirstenheim,  of  Berlin,  substituting  petroleum ;  Stein, 
magnesium),  and  into  those  which  divide  the  complicated  apparatus  into 
its  various  components :  the  lamp  or  light  and  reflector  and  endoscopic 


Fig.  2. 

tube.  This  division  is  by  far  handier.  Among  the  host  of  others  who 
tried  the  latter  in  every  imaginable  variety,  Gruenfeld,  of  Yienna,  de- 
serves to  be  especially  mentioned.  He  has  greatly  improved  the  endo- 
scopic tube. 

Quite  original  and  different  from  the  former  was  the  method  of 
Bruck,  a  German  dentist  of  Breslau,  Silesia,  who  proposed  to  effect  the 
illumination  of  various  parts  and  cavities  of  the  body  by  making  use  of 
the  diaphanic  qualities  of  the  tissues  (Das  Urethroskop  und  Stomatoskop 
durch  galvanisches  Licht,  Breslau,  186Y).  To  examine  the  bladder,  he 
advised  to  introduce  a  strong  light — the  white-hot  platinum  wire — into  the 
rectum  and  a  tube  through  the  urethra  into  the  bladder.  Through  the 
latter  he  then  hoped  to  inspect  the  diffusely  illuminated  interior  surface 
of  the  bladder.  The  heat  produced  by  the  hot  wire  was  to  be  counter- 
acted by  a  continuous  circulation  of  cold  water  around  the  latter.  It  is 
not  known  whether  Bruck  or  any  other  man  ever  carried  out  this  plan. 

Nine  years  later,  in  1876,  Dr.  Max  Nitze,  of  Dresden,  now  of  Berlin, 
began  his  studies.  He  proposed  and  at  last  introduced  two  new  prin- 
ciples into  the  method  under  consideration — the  introduction  of  the  light 
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itself  into  the  cavity  to  be  examined,  and  an  optic  apparatus  wMch  mag- 
nifies the  spot  coming  into  view. 

It  is  the  combination  of  these  two  devices  which  has  mainly  effected 
the  immense  progress  of  recent  times.  Nitze  accepted  the  incandescent 
platinum  wire  for  illumination  which  had  been  proposed  by  Bruck,  but 
his  first  instruments  remained  quite  defective.  They  were  improved, 
however,  and  made  available  for  use  when  Isitze  moved  to  Vienna  and 
interested  the  well-known  instrument-maker  of  that  city,  the  late  Joseph 
Leiter,  in  the  matter.  By  the  combined  work  of  these  two  ingenious  men, 
of  which  the  patience,  perseverance,  and  technical  skill  of  Leiter  was  by 
no  means  the  least  important  factor,  the  "  cysto-urethroscope  of  Nitze- 
Leiter "  was  at  last  completed,  after  many  months  of  expensive  and 
troublesome  experiments.  On  the  9th  of  May,  1879,  Nitze  presented  it 
to  the  Society  of  Physicians  at  Vienna  (Wiener  med.  "Wochens.,  1879, 
Xo.  24,  and  Wiener  med.  Presse,  1879,  No.  26). 

Later  a  controversy  arose  between  Nitze  and  Leiter  in  regard  to  the 
invention  of  the  instruments.  There  can,  however,  be  no  doubt  that 
Dr.  Max  ]S'itze  is  the  real  inventor.  The  medical  profession  is  greatly 
indebted  to  him  for  his  continuous  efforts,  which  now  cover  a  period  of 
sixteen  years,  to  improve  the  instrument,  and  for  his  never-abating  zeal 
to  construct,  in  addition  to  the  original  cystoscope,  others  which  might 
prove  useful  in  diagnosis  of  urinary  troubles  and  in  the  treatment  of 
bladder-diseases.  Leiter' s  work  will  also  be  forever  appreciated ;  but  we 
must  never  forget  that  the  modern  cystoscope  is  '"'■  Nitze^s  cystoscope^ 
All  the  others  are  variations  of  his  original  ideas,  whether  manufactured 
at  Vienna  or  at  Paris, 

Instruments. — As  the  fundamental  construction  of  the  original 
cystoscope  of  1879  is  the  same  as  that  of  newest  shape,  it  may  be  de- 
scribed here.*  As  seen  in  the  accompanying  sketch  (Fig.  4),  it  consists 
of  a  silver  tube  of  the  shape  of  a  catheter,  in  the  short  beak  of  which  a 
platinum  wire  is  fastened.  The  latter  is  made  incandescent  by  means  of 
an  electric  current,  which  passes  through  it  and  darts  its  rays  upon  the 
wall  of  the  bladder  through  an  open  window  in  the  concavity  of  the 
beak  covered  with  a  pane  of  rock-crystal.  To  convey  the  current  of 
electricity  to  the  platinum,  an  insulated  wire  runs  through  the  whole 
length  of  the  sliank ;  the  metal  of  the  tube  forms  the  connection  with 


*  In  the  following,  and  throughout  this  treatise,  I  have  freely  used  the  material  con- 
tained in  my  former  articles  on  cystoscopy :  On  Cystoscopy,  and  the  New  Cystoscope  of 
Nitze  and  Leiter,  New  York  Medical  Journal,  April  20,  1888;  A  Contribution  to  the  Sur- 
gery of  the  Bladder,  New  York  Medical  Journal,  February  23,  1889;  Review  of  Nitze's 
Text-Book  on  Cystoscopy,  Annals  of  Surgery,  June,  1890 ;  and  The  Progress  of  Cystos- 
copy in  the  last  Three  Years,  New  York  Medical  Journal,  January  30  and  February  13, 
1892. 
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the  opposite  pole.  The  platinum  wire  is  surrounded  by  a  combination 
of  pipes,  through  which  a  current  of  cold  water  runs  to  keep  the  heated 
instrument  perfectly  cool.  They  measure  only  one  millimetre  and  a  half 
in  diameter,  and  pass  through  the  whole  length  of  the  sound,  entering  at 
its  collar.     An  optic  apparatus  is  introduced  into  the  straight  silver  tube. 


Fig.  4, 


The  combination  of  its  lenses  enlarges  and  magnifies  the  spot  which  comes 
into  sight.*  Without  it  we  should  not  see  much  more  at  the  time  than  a 
spot  of  about  the  size  of  a  pea ;  with  it  we  are  enabled  to  inspect  a  por- 
tion as  large  as  a  silver  dollar,  and  even  more.  At  the  junction  of  beak 
and  shaft,  corresponding  to  the  concave  side,  a  rectangular  prism  is 
cemented  in,  the  hypothenuse-plane  of  which  acts  as  a  mirror  on  account 
of  the  total  reflection  of  the  rays.  Thus  is  developed  in  the  shaft  a 
diminished  inverted  real  picture  of  that  wall  of  the  bladder  which  is  situ- 
ated at  a  right  angle  to  the  longitudinal  axis  of  the  instrument  and  op- 
posite the  prism.  It  is  again  inverted  by  means  of  the  lenses  of  the  tele- 
scope and  thrown  to  its  outer  end,  where  the  examining  person  looks  at 
the  now  upright  picture  through  the  magnifying  ocular  of  the  optic  ap- 


FiG.  5. 


paratus.  At  the  middle  of  the  upper  circumference  of  the  funnel-shaped 
handle,  called  "  funnel,"  a  small  knob  is  soldered.  By  this  the  operator 
can  always  tell  to  which  side  the  beak  points. 

If  the  fundus  of  the  bladder  is  to  be  inspected  with  this  instrument, 
it  must  be  turned  180°,  and  its  handle  in  some  cases  slightly,  in  others 


*  It  is  by  others  called  "  telescope,"  to  which  term,  however,  Nitze  emphatically  objects. 
It  is  no  telescope  in  the  ordinary  sense. 


440  ON  CYSTOSCOPY. 

deeply,  depressed  between  the  thighs  of  the  patient,  who  is  put  in  the 
recumbent  (Hthotoiny)  position,  the  best  for  examination  with  the  cjsto- 
scope.  This  manipulation  is  sometimes  painful,  especially  in  patients 
with  a  sensitive  or  enlarged  prostate.  To  avoid  this,  a  second  instrument 
(Fig.  5)  is  made  with  the  window  for  the  incandescent  platinum  on  the 
convex  side  of  the  beak.  There  is  another  window  at  the  end  of  the 
straight  tube,  through  which  the  observer  looks  with  the  optical  apparatus. 
Of  course,  there  is  no  prism. 

In  using  the  original  cystoscope  there  were  needed,  besides  a  Bunsen- 
battery  with  a  special  fluid,  a  rheostat,  to  give  the  current  with  the  neces- 
sary strength  in  each  case,  and  a  reservoir  containing  about  two  or  three 
gallons  of  cold  water ;  the  latter  continuously  circulated  around  the  heated 
platinum  wire  in  order  to  keejD  the  instrument  cool.  These  accessory  ap- 
paratuses complicated  the  instrument  very  much,  and  made  it  cumbersome 
and  very  expensive.  In  consequence  of  this,  cystoscopy  was  formerly 
rarely  employed.  The  new  instrument  was  only  bought  by  some  larger 
clinical  institutions  and  hospitals,  and  used  by  a  few  specialists  and  surgeons 
who  interested  themselves  in  the  investigation  of  genito-urinary  diseases, 
such  as  Nitze,  von  Dittel,  IS^icoladoni,  Ultzmann,  Sir  Henry  Thompson, 
and  Maas.  They  all,  however,  repeatedly  praised  the  method  as  a 
splendid  means  of  diagnosing  diseases  of  the  bladder  by  direct  inspection. 

The  enormous  advance  in  electro-technique  made  in  the  last  few  years 
also  improved  the  cystoscope.  Edison's  lamps  of  a  very  small  caliber, 
the  so-called  mignon  lamps,  took  the  place  of  the  platinum  wire,  and  did 
away  with  the  many  unhandy  accessory  apparatuses,  especially  with  the 
water-pipes.  The  new  cystoscope  is  very  handy,  and  not  expensive.  It 
is  not  larger  than  an  ordinary  short-beaked  calculus  sound  (Mercier's),  No. 
22,  French  gauge. 

In  adopting  the  Edison  lamp  for  illumination,  Mtze  and  Leiter  entered 
into  a  very  bitter  polemic,  which  later  also  extended  over  the  claim  to 
priority  in  regard  to  the  invention  of  the  original  instrument.  The  con- 
sequence was,  that  Nitze  had  his  modern  cystoscope  manufactured  by  Mr. 
Ilartwig,  of  Berlin  (Markgrafenstrasse  Y9),  whereas  Leiter  produced  an- 
other one  at  his  factory,  of  course  following  ISTitze's  original  ideas.  Al- 
though it  varies  from  Nitze's  only  in  some  trifles,  it  has  entered  the 
market  and  come  into  the  hands  of  many  medical  men  as  "  Leiter's 
cystoscope."  This  is  a  wrong  term  and  an  injustice  to  Mtze,  as  far  as 
priority  is  concerned,  which  is  now  by  all  unhesitatingly  conceded  to 
Nitze.  The  latter  therefore  demands  that  the  Leiter-instrument  be  called 
the  Nitze-cystoscope,  manufactured  by  Leiter.     I  agree  with  him. 

The  Modern  Nitze-Cystoscope  and  its  Varieties,  manufactured  by  Hartwig, 
Berlin. — Nitze  put  the  mignon  lamp  at  the  end  of  the  beak  unprotected. 
He  found  that  the  lamps  are  very  strong  and  do  not  break  by  shock 
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or  heat— a  fact  whicli  has  been,  moreover,  corroborated  by  a  five  years' 
experience  of  many  cystoscopists.  This  arrangement  permitted  the  use 
of  larger  lamps,  and  gives  a  free  opening  for  the  light.*  It  became  pos- 
sible also  to  make  the  beak  shorter  than  before,  as  it  is  found  in  Mercier's 
catheter— a  very  important  point.  The  lamp  is  fitted  in  a  silver  tip,  which 
can  be  easily  screwed  on  or  off  the  end  of  the  beak.  Thus  a  lamp  whose 
carbon-filament  has  given  out  or  has  been  destroyed  can  be  replaced  in  a 
moment  (Fig.  6).     The  ocular  end  of  the  so-called  funnel  presents  at  its 


Fig.  6. 


base  two  isolated  metal  grooves  (see  Figs.  9,  10,  and  11.)  To  these  are 
attached  the  so-called  tongs,  a  metal  handle  which  is  connected  with  the 
battery  wires  and  carries  a  slot-key  on  its  surface.  This  key  slides  under 
the  pressure  of  the  thumb,-  and  makes  or  breaks  the  current.  The  lenses 
of  the  optic  apparatus  of  the  cystoscope  give  a  very  nice  perspective  pic- 
ture, and  cover  a  larger  field  than  those  of  the  other  instruments  to  be 
mentioned  later. 

Kitze  recommended  three  different  cystoscopes  for  a  thorough  inspec- 
tion of  the  entire  inner  surface  of  the  bladder : 

CystosGOjpe  No.  i,  which  carries  the  lamp  and  prism  at  its  concave 
side  (the  latter  at  the  junction  of  beak  and  shaft).  It  represents  the 
main  instrument,  "the"  cystoscope,  and  is  the  one  which  is  generally 
sold  (Fig.  7).     With  it  we  are  in  most  cases  able  to  inspect  the  entire 


Fig.  7. 

bladder.  The  shaft  of  this  instrument  is  also  made  one  inch  longer.  This 
will  be  found  of  advantage  in  many  instances,  especially  in  cases  of  hyper- 
trophy of  the  prostate,  when  the  urethra  is  materially  lengthened. 

Cystoscope   N'o.   ^,   for   the   inspection    of   the   fundus^  constructed 
according  to  the  principle  of  the  second  one  of  1879. 


The  beginner 


*  To  heat  the  beak  as  little  as  possible  the  carbon  filament  of  the  lamps  is  longer  and 
thinner  than  in  the  ordinary  mignon  lamps.  On  this  accoant  it  offers  more  resistance  to 
the  current,  and  requires  more  electromotive  force  (9  to  10  volts)  than  that  sold  with  the 
Vienna  instrument  (6  volts).  To  preserve  his  lamps,  the  cystoscopist  should  make  it  a 
rule  always  to  determine  the  electromotive  force  required  by  each  lamp  previous  to  ex- 
amination. 

28 
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should  not  buy  this ;  the  experienced  cystoscopist  may  need  it  in  a  few 
instances.* 

Gystoscojpe  No.  3,  for  illumination  of  the  internal  orifice  of  the 
urethra  and  its  immediate  neighborhood :  lamp  and  prism  on  the  concave 
side  of  the  beak,  which  latter  is  about  half  an  inch  longer  than  in  the 
others,  and  bent  in  nearly  a  right  angle  to  the  shaft.  A  small  mirror, 
situated  at  the  convexity  of  the  curve  inside  the  tube,  reflects  the  picture 
which  is  thrown  into  the  telescope  from  the  reflecting  plane  of  the 
prism.  The  picture  seen  with  this  instrument  is  indistinct.  It  is  to  be 
hoped  that  it  will  soon  be  improved.  Although  we  are  able  to  diagnosti- 
cate the  hypertrophy  of  the  prostate  "in  the  picture"  with  ]^o.  1,  yet  a 
thorough  inspection  of  the  internal  urethral  orifice  and  its  surroundings 
under  electric  illumination  would  be  very  valuable  in  a  number  of  cases. 

The  Irrigating  Cystoscope. — This  excellent  instrument  permits  of 
changing  the  fiuid  in  the  bladder  without  itself  being  removed  f  (Central- 
blatt  fiir  Chirurgie,  1889,  p.  949).  It  contains  (Fig.  8)  two  small  tubes  in 
its  shaft,  which  is  thus  increased  in  size  to  25  gauge,  French.  (The  size  of 
the  beak  is  22,  its  length  also  the  same,  as  in  the  others.)  The  one  tube 
ends  just  in  front  of  the  prism,  with  three  small  holes  side  by  side  {a).  It 
carries  fresh  water  into  the  bladder.  The  other  tube  ends,  or  rather  be- 
gins, with  a  single  oval-shaped  opening  at  one  side  of  the  lower  end  of  the 
shaft  ih) ;  through  it  the  water  passes  out  of  the  bladder.  Both  tubes 
are  carried  to  either  side  of  the  upper  end  of  the  instrument  {c,  d),  and 
their  current  can  there  be  shut  off  by  a  small  stop-cock.  Both  these  stop- 
cocks are  attached  below  the  funnel  to  a  metal  ring  {e),  which  also  carries 
the  handle  with  the  slot-key.  To  put  the  whole  into  working  order,  rub- 
ber tubes  are  attached  and  tied  on  the  end  of  the  two  tubes  of  the  instru- 

*  Nitze  has  lately  constructed  No.  2  according  to  the  plan  broiight  out  in  his  No.  3 
and  thus  removed  the  annoying  sharp  angle  which  is  found  in  No.  3  of  the  old  pattern 
(Fig.  8). 


D 


Fig.  8. 

f  Nitze  had  two  irrigating  cystoscopes  made,  a  "  simple  "  and  a  "  more  complicated" 
one.  The  former,  oval  in  shape,  only  permits  of  throwing  more  water  into  the  bladder ; 
the  latter,  which  is  round,  enables  us  to  really  change  the  water.  Only  the  latter  is  to  be 
recommended. 
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ment.     It  will  be  found  of  advantage  to  have  the  one  which  carries  the 

water  out  of  the  bladder  cut  so  long  as  to  hang  into  a  basin  under  the 

table.     If  the  water  is  changed  and  the  examination  continued — which 

is  frequently  of  great  importance — an  assistant  or 

the  patient  must  pump  the  water  in.     This  latter 

manipulation  is  best  done  intermittently  by  sudden 

brief  pressures  on  the  handle  of  a  syringe. 

Advantages. — 1.  The   instrument   is  round.     2. 

Its  caliber  is  only  three  numbers  larger  than  ISTo.  1. 

3.  It  is  easily  handled.    4.  Irrigation  can  be  effected 

without  regard  to  the  turning  of  the  shaft.     5.  The 

water,  thrown  in  with  the  help  of  a  hand-syringe, 

passes  with  considerable  force  over  the  surface  of 

the  prism,  thus  washing   it   and    removing    blood- 

coagula  or  pus  shreds,  which  so  frequently  settle 

there  and  render  a  successful  cystoscopy  impossible. 

This  is  a  very  clever  arrangement.  6.  It  often  en- 
ables the  observer  to  diagnose  the  solidity,  and  espe- 
cially the  insertion  of  a  growth.     The  jet  of  water 

propelled  across  the  prism  and  beak  will  make  a 

pedunculated  growth  swing,  while  it  leaves  the  sessile 
growth  undisturbed.  (The  same  result  can  some- 
times be  obtained  in  using  cystoscope  No.  1,  by 
pressing  with  one  hand  in  sudden  short  shocks  on 
the  epi cystic  region.)  1.  In  cases  where  papilloma- 
tous growths,  inserted  around  the  internal  urethral 
orifice,  cover  the  lamp  and  prism  of  the  instrument 
as  soon  as  it  has  entered  the  bladder,  and  darken  the 
field  of  vision,  thus  rendering  an  examination 
impossible,  the  forcibly  injected  fluid  pushes 
them  aside.  They  will  then  be  suddenly  seen 
in  bright  illumination,  swaying  in  the  fluid. 
8.  Concrements  and  foreign  bodies  lying  in 
the  pouch  behind  a  hypertrophied  prostate 
gland,  and  not  to  be  detected  there  by  the 
examining  eye,  can  sometimes  be  thrown  by 
the  water  out  of  the  recessus  and  thus  diag- 
nosticated. 9.  The  instrument  enables  us  to 
view  the  bladder  in  different  degrees  of  disten- 
tion. In  a  certain  number  of  cases  the  ureteral 
openings  can  be  seen  only  by  this  means.  It  also  enables  us,  by  letting  off 
some  of  the  fluid  in  the  bladder  during  the  examination,  to  flnish  the  ex- 
ploration of  a  very  obstinate  one  in  cases  where  ISTo.  1  would  decidedly  fail. 


Fig.  9. 
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Drawback. — The  three  holes  in  front  of  the  prism,  through  which 
the  fresh  injected  water  is  intended  to  enter  the  bladder,  are  too  small. 
It  takes  quite  a  while  before  one  single  ounce  has  passed  them.  I  there- 
fore inject  only  a  very  small  quantity  by  this  way  first,  just  enough  to 
wash  off  prism  and  lamp,  and  make  the  rest  pass  the  larger  tube,  which 
generally  gives  exit  to  the  fluid  contained  in  the  bladder.  This  is,  of 
course,  not  quite  as  convenient.  The  arrangement  for  irrigation  does 
not  enable  us,  however,  to  flood  the  viscus  or  wash  it  out  in  the  ordinary 
sense.  Still,  I  have  found  it  sufficient  and  of  the  greatest  value  in 
enabling  me  to  detect  an  obscure  bladder  trouble,  as  well  as  in  the  diag- 
nosis of  renal  disease,  pyuria  and  hgematuria.  In  examining  the  bladder 
of  patients  who  suffer  from  such  diseases,  the  originally  transparent 
medium  becomes  rapidly  and  suddenly  turbid,  and  the  outlook  is  at 
once  clouded  by  a  dense  fog ;  nothing  can  be  distinguished.  I  succeeded, 
in  one  of  these  cases,  where  I  had  to  perform  nephrectomy  for  pyone- 
phrosis and  cystic  degeneration,  and  therefore  wanted  to  determine  the 
condition  and  excretory  power  of  the  remaining  kidney,  in  establishing 
the  fact,  just  after  fresh  water  had  been  thrown  into  the  bladder,  that  the 
urine  descending  from  the  other  kidney  was  clear.  In  other  troublesome 
cases  I  could  make  out  only  with  the  help  of  the  irrigating  cystoscope 
that  the  large  amount  of  pus  which  always  turned  the  injected  water 
murky  in  a  few  seconds  was  ejected  from  one  ureteral  orifice  only.  In 
abundant  vesical  haematuria,  where  the  blood  more  easily  coagulates,  the 
irrigating  cystoscope  of  the  present  size  will  be  of  little  or  no  use  at  all, 
as  the  blood-clots  generally  block  at  once  the  canal  which  carries  the 
water  out  of  the  bladder.  Fresh  water  is  then  pushed  into  the  vesical 
cavity,  but  the  turbid  fluid  can  not  get  out.  If  the  hsematuria  be  slight, 
the  irrigating  cystoscope  is  the  only  one  which  will  enable  the  observer 
to  flnish  the  examination  to  his  satisfaction. 

The  instrument  just  described  is  indispensable  with  proper  cystoscopic 
work.  I  use  it  wherever  I  can,  and  would  advise  to  only  buy  this  one, 
were  it  not  that  on  account  of  the  slightly  increased  size  of  the  shaft  its 
use  is  only  practical  when  the  urethra  is  of  a  certain  dimension  (25  French). 

Advantages  of  the  Berlin  Pattern  in  general. — Short  beak,  long 
shaft,  nice  perspective  picture,  variety  of  useful  instruments. 

Drawljaohs. — 1.  A  somewhat  less  brilliant  light.*  2.  The  silver  tip, 
the  carbon  filament  of  which  has  given  out  or  has  been  destroyed,  has  to 
be  sent  to  Berlin  for  putting  in  a  new  incandescent  lamp.  If  in  every 
large  city  an  instrument-maker  would  take  a  number  of  new  silver  tips 

*  Still  the  light  is  white  and  entirely  satisfactory  in  every  case.  Where  we  can  not 
see  with  it  for  special  reasons,  we  shall  most  probably  also  not  succeed  with  one  manu- 
factured elsewhere. 
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in  stock  so  that  useless  tips  could  there  be  exchanged  for  new  ones,  this 
disadvantage  would  at  once  be  remedied.^  3.  The  screw  of  the  different 
tips  in  stock  will  sometimes  be  found  not  to  fit  exactly  on  the  thread  at 
the  lower  end  of  the  shaft ;  now  and  then  it  overruns  the  limit  of  screw- 
ing, or  does  not  reach  it  at  all.  The  surface  of  the  lamp  then  points  to 
another  direction  than  the  prism.  The  tip  becomes  simply  useless. 
This  is  no  real  drawback  to  the  instrument  proper,  but  a  mistake  which 
can  and  has  to  be  remedied  by  a  greater  accuracy  of  the  instrument- 
maker.  The  latter  must  have  a  standard  instrument  on  which  the  tips, 
before  being  sent  away,  should  be  carefully  fitted. f 

The  Operating  Cystosoope  (Centralb.  fiir  Chir.,  E"o.  51,  1891,  page 
993).     A  cutting  forceps  is  attached,  by  a  peculiar  mechanism,  to  the 


Fig.  11. 


lower  circumference  of  a  cylindrical  tube.  Its  two  blades  carry  at  their 
end  a  small,  sharp  scoop.  They  are  opened  and  closed  by  a  lever,  which 
moves  in  a  longitudinal  slit  at  the  upper  end  of  the  same  tube.  The 
whole  is  slipped  on  the  shaft  of  the  ordinary  cystoscope  No.  1,  and  can 
be  moved  on  it,  downward  and  upward  (see  Figs.  10  and  11).  A  few 
more  instruments  of  a  similar  pattern  have  been  designed  for  intravesical 
topical  treatment. 

To  enable  one  to  disinfect  these  different  instruments,  and  also  to 


*  I  have  tried  to  induce  the  Edison  Manufacturing  Company,  of  New  York,  to  make 
these  lamps.  They  have  answered  that  they  "can  not  at  present  undertake  their 
manufacture."  Mr.  Hartwig  has  lately  (August  10,  1892)  informed  me  that  the  tips  are 
now  made  of  Nickelin,  which  is  so  much  cheaper  than  silver  that  burned-out  lamps  can 
be  thrown  r^way  with  the  tips.  The  expense  is  not  greater,  considering  the  necessary  out- 
lay involved  by  sending  the  silver-tips  to  Berlin  and  back,  duty,  etc.  The  main  reproach 
to  the  Berlin  pattern,  made  by  cystoscopists  not  residing  in  Germany,  would  thus  be  elimi- 
nated. 
•  f  After  some  experience,  with  proper  care  and  a  good  battery  the  same  tip  can  be 
used  for  many  months. 
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make  the  armamentarium  whicli  is  needed  for  intravesical  surgery  as  sim- 
ple and  comparatively  cheap  as  possible,  the  funnel  of  the  cystoscope  has 
been  made  movable.  It  can  be  screwed  on  or  off  the  shaft.  Thus,  we 
can  use  the  same  cystoscope  for  all  the  manipulations,  and  only  need  a 
number  of  the  cylindrical  tubes,  which  carry  the  proper  mechanism.  The 
cystoscope  for  this  kind  of  work  has,  besides  the  movable  funnel,  a 
smaller  caliber  and  a  longer  shaft  than  the  ordinary  Ko.  1.  The  instru- 
ment armed  with  the  forceps  has  the  size  of  an  evacuator  as  used  in 
litholapaxy ;  if  armed  with  the  other  accessories,  it  corresponds  to  about 
Nos.  21  to  23  of  the  French  gauge. 

Before  introducing  the  operating  cystoscope,  the  cylindrical  tube  a 
is  shifted  down  toward  the  prism,  and  the  forceps  (for  instance)  closed  by 
pressing  the  lever  h  upward.  The  two  blades  then  surround  the  beak 
in  such  a  manner  as  to  form  one  solid  body  with  it  (Fig.  10).  The  instru- 
ment will  now  easily  pass  a  urethra  which  is  not  too  narrow.  As  soon  as 
it  has  entered  the  bladder  the  tube  is  slipped  back  toward  the  funnel  of 
the  cystoscope  (Fig.  11),  the  light  is  turned  on,  the  forceps,  etc.,  opened, 
and  everything  is  ready  for  the  work.  In  looking  through  the  telescope, 
the  motion  of  the  two  blades  of  the  forceps  or  of  the  cold  or  red-hot  wire 
of  the  snare-ecraseur  can  be  thoroughly  observed  and  controlled  by  our 
eyes. 

This  new  instrument  is  not  yet  completed.  It  will  doubtless  greatly 
advance  cystoscopy.  The  main  improvement  in  the  sjjecial  cystoscope  is, 
that  the  instrument,  which  hitherto  could  only  be  used  for  diagnostic 
purposes,  can  also  be  used  for  local  intravesical  treatment.  With  the 
same  precision  as  in  laryngoscopy,  we  can  apply  medicinal  solutions  to 
definite  areas  of  the  bladder  mucosa  without  touching  any  other  spot ;  we 
can  cauterize  (with  the  galvano-cautery)  ulcers  and  flat  tumors ;  *  can  tear 
off  pedunculated  growths  with  the  forceps ;  can  seize  and  extract  foreign 
bodies,  small  stones,  or  the  fragments  of  larger  ones,  which  have  been 
previously  crushed.  And  all  this  under  the  direct  guidance  of  our 
eyes. 

Cystoscopes  according  to  Nitze's  Principles,  manufactured  by  Letter,  of 
Vienna. — The  So-called  "  Letter  Cystoscope T — In  modifying  the  original 
cystoscope,  Leiter  adhered  to  the  old  pattern  of  1879  (Fig.  12).  He  re- 
tained the  hood  with  the  oval  window  for  the  passage  of  the  rays  of  light, 
closed  by  a  piece  of  rock-crystal  (Fig.   13).     It  can  be  screwed  off  the 

*  Of  course,  this  can  not  be  done  if  the  bladder  is  filled  with  water.  For  such  pur- 
poses it  has  to  be  expanded  by  air.  As  Nitze's  lamp  is  situated  in  the  extreme  end  of  the 
beak,  and  heats  comparatively  little,  it  can  burn  in  the  open  air  for  about  two  or  three 
minutes  without  spoiling  the  prism.  I  presume  Nitze  intends  to  proceed  in  this  manner. 
He  promises,  in  his  preliminary  article,  soon  to  give  full  particulars  in  a  more  elaborate 
essay. 
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shaft  of  the  instrument  in  order  to  allow  of  access  to  the  incandescent 
lamp,  which  has  been  substituted  for  the  platinum  wire.  The  terminals 
of  this  lamp  fit  into  two  sockets,  which  are  in  direct  communication  (by 
means  of  insulated  surfaces)  with  the  battery  (Fig.  14).  The  carbon-fila- 
ment of  the  mignon-lamp  in  the  Vienna  cystoscope  is  less  delicate.     Fol- 


lowing suggestions  of  Hurry  Fenwick,  of  London,  many  essential  advan- 
tages of  the  Berlin  instrument  have  later  been  secured,  while  many  de- 
fects were  eliminated.  The  length  of  the  beak  is  now  reduced  to  less  than 
one  inch.  The  elbow  is  rounded.  The  length  of  the  shaft  is  increased 
to  seven  and  a  half  inches.     Fenwick  also  proposed  to  change  the  connec- 
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Fig.  14. 


tion  with  the  battery.  The  ocular  end  is  now  fitted  with  a  rotary  plate, 
carrying  the  binding  screws  for  the  battery  wires ;  a  small  screw  upon 
the  face  of  this  plate  forms  the  switch  (Fig.  15).  In  the  instrument  of 
188Y  the  beak  was  nearly  half  an  inch  longer,  the  elbow  presented  an 


angle,  the  shaft  was  too  short,  and  the  battery  wires  had  to  be  fastened 
in  the  binding  screws,  which  were  immovable  upon  the  instrument,  and 
thus  would  twist  if  the  latter  was  turned  around  its  longitudinal  axis  in 
the  bladder  (Fig.  12).     The  instrument  is  elegant  and  highly  finished. 

Advantages. — 1.   Carbon-filament  of  mignon-lamp  less  delicate  ;  gives 
a  bright  light ;  requires  less  electromotive  force.     2.  If  one  lamp  is  de- 
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strojed,   only  the   lamp  itself  is   changed;    this  is  less  expensive.     3. 
Every  lamp  fits  (in  the  sockets). 

Drawbacks  in  comparison  with  the  Berlin  instrument :  1.  The  lamp 
heats  the  beak  more.  2.  The  beak  is  one  quarter  of  an  inch  longer. 
3.  Length  of  that  part  of  the  shaft  which  alone  must  be  considered  with 
reference  to  the  length  of  urethra  (from  inner  brim  of  funnel  to  lower 
border  of.  prism)  is  one  inch  shorter.  4.  Optic  apparatus  slightly  dimin- 
ishes. Its  lenses  give  a  less  perspective  picture  and  cover  a  smaller  field.* 
5.  Only  one  useful  instrument  is  offered  (corresponding  to  the  Berlin 
pattern  ISTo,  1  short). 

Fenwick^s  Modification. — Instrument  as  before.  Silver  cap  perfo- 
rated by  three  small  holes  on  the  side  opposite  the  pane 
of  rock-crystal,  "  to  allow  of  a  free  current  of  water  to 
surround  the  lamp,  whereby  the  hood  is  kept  perfectly 
cold"  (Fig.  16). 

Advantage. — Impossibility    of    burning    the   mucous 
membrane  of  the  bladder,  if  examination  of  the  anaes- 
thetized patient  is  performed. 
DrawbacTcs. — 1.  Can  not  be  used  in  cases  of  hsematuria  (a  non-per- 
forated hood  must  therefore  also  be  on  hand.     2.  More  lamps  are  broken 
in  its  use.     In  buying  a  Vienna  cystoscope  it  will  be  advisable  to  also 
order  the  perforated  cap,  which  is,  no  doubt,  a  useful  addition. 

Variation  vntroduced  hy  Whitehead,  of  Manchester. — Instrument 
ISTo.  1  of  the  Yienna  pattern  of  40  French  gauge.  Window  of  observa- 
tion and  incandescent  lamp  present  double  the  size. 

Advantages. —  L.  A  wider  field  of  vision.  2.  Increased  brilliancy  of 
light. 

DrawbacTi,. — Can  be  used  only  in  the  female  ;  in  the  male  it  must  be 
introduced  through  a  median  incision  in  the  membranous  portion  of  the 
urethra.  Such  an  application  directly  annuls  the  special  advantage  of 
cystoscopy,  namely,  that  "  it  affords  a  visual  diagnosis  without  a  cutting 
operation." 

Brenner'' s  Modification  for  Catheterizing  the  Ureters. — Cystoscope 
No.  2,  of  28  French,  which  carries  a  separate  small  channel  on  the  con- 
vex side  of  the  shaft.  This  channel  terminates  just  below  the  window, 
and  can  also  be  used  for  changing  the  water  in  the  bladder  (Fig.  17).  It 
is  occluded  by  a  mandrel  when  the  instrument  is  introduced.  The  man- 
drel later  is  extracted,  and  replaced  by  a  minute  English  catheter  or  an 


*  Take  Nitze's  instrument  in  one  hand,  turn  its  prism  to  the  window,  and  hold  the 
palmar  side  of  the  slightly  flexed  fingers  of  the  other  hand  at  a  distance  of  about  two 
inches  from  it ;  then  look  through  the  telescope :  you  will  see  at  once  the  fifth  to  second 
fingers  and  a  part  of  the  ulnar  side  of  the  thumb.  Do  the  same  with  Leiter's  cystoscope  : 
you  will  see  only  two  fingers  and  a  half. 
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elastic  metal  sound.     "When  the  catheter  or  sound  is  in  the  ureter,  the 
instrument  itself  may  be  slipped  back  over  it. 

Brenner   thus   succeeded   in  pushing  the  catheter  into    each  ureter 
of  a  female  patient  exposed  by  the  light,  but  failed  to 
do  the  same  in  the  male. 

Advantage. — Allows  of  irrigating  and  sounding 
the  bladder.  The  former  must  be  done,  however, 
through  the  same  channel.  In  exceptionally  favora- 
ble cases  the  observer  may  be  enabled  by  it  to  ca- 
theterize  the  ureters. 

Drawbacks. — 1.  It  presents  all  those  of  the  origi- 
nal Vienna  pattern ;  at  least,  the  instrument  does 
which  is  in  my  possession.  Shaft  too  short,  six  and 
a  half  inches ;  beak  too  long,  one  inch  and  a  half  ; 
binding  screws  for  the  battery  wires  fixed  upon  the 
instrument ;  the  old  key  for  opening  and  shutting  cir- 
cuit. 2.  Angle  between  shaft  and  beak  too  obtuse  to 
permit  of  an  easy  instrumental  access  to  the  mouth 
of,  and  especially  instrumental  progress  in  the  direc- 
tion of,  the  ureters.  3.  The  field  of  vision  covered 
by  the  system  of  lenses  is  small.  4.  Continuous  heavy 
leakage  alongside  the  instrument  which  is  introduced 
through  the  channel.  It  does  not  last  very  long  and 
the  bladder  is  found  to  be  empty.  The  instrument  in 
its  present  shape  is  useless,  especially  in  the  male. 

Cystoscope  according  to  Nitze's  Principles,  modified 
by  Boisseau  Du  Rocher,  and  manufactured  by  Collin, 
of  Paris  (so-called  megaloscope).*  Yienna  jjattern 
]^o.  2,  as  used  for  an  easy  inspection  of  the  fundus, 
elongated  (Fig.  18).  Compared  with  the  latter  its 
special  striking  features  are  :  A  longer  beak  ;  a  longer 
telescope  (Fig.  19),  which  causes  the  length  of  the  in- 
strument ;  an  additional  combination  of  pipes  for  irri- 
gating the  bladder,  and  also  for  passing  the  telescope, 
or  passing  instruments  for  catheterism  of  the  ureters. 

Probable  advantages  in  comparison  with  the  Berlin 
or  Yienna  instruments :  1.  On  account  of  the  length 
of  its  telescope  it  is  six  to  seven  inches  longer,  and 
the  face  of  the  observer  is  therefore  farther  removed  from  the  geni- 
tals than  is  possible  in  using  the  other  cystoscopes.     (But,  on  account 


Fig. 


*  The  medical  profession  should  not  accept  this  name,  which  was  introduced  by  Rocher. 
We  should  only  have  modifications  of  a  "  cystoscope." 
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of  the  great  length,  a  slight  motion  of  the  handle  will  result  in  a  by 
far  greater  one  of  the  beak,  which  thus  will  often  touch  the  wall  of 

the  bladder.)  2.  We  see  everything  in  the 
same  upright  position  as  our  eyes  would  see 
it  without  the  telescope.  (The  latter  advan- 
tage is  also  offered  by  the  Xitze  pattern 
jS^o.  2.)  3.  The  pipes  which  run  alongside 
and  inside  of  the  lower  aspect  of  the  shaft 
enable  us  to  wash  out  the  bladder  before, 
and  apply  permanent  irrigation  during,  the 
cystoscopic  examination.  There  is  a  wider 
canal  in  the  center  of  the  instrument  for 
passing  the  telescope.  It  is  filled  out  by  a 
steel  mandrel  while  the  instrument  is  intro- 
duced into  the  bladder.  If  we  make  use  of 
this  canal  for  irrigation,  the  viscus  can  be 
very  thoroughly  Hushed.  Of  course,  ex- 
amination is  during  that  time  impossible 
4.  The  larger  one  of  the  small  pipes  can  be 
utilized  for  passing  instruments  of  minute 
caliber  for  catheterism  of  the  ureters.  5. 
The  telescope  is  introduced,  after  the  whole 
instrument  has  passed  the  urethral  canal — 
i.e.,  is  in  the  bladder.  The  objective  lens 
can  thus  never  be  dinnned  by  an  adherent 
mucus  or  pus-shred,  or  a  small  blood-coagu- 
lum.*  6.  The  instrument  can  be  sterilized 
by  boiling  water,  the  cement,  which  is  used 
for  fastening  the  rock-crystal  pane  in  the 
window  of  the  beak,  etc.,  being  such  as  to 
stand  a  great  heat.  The  other  cystoscopes 
can  not  be  boiled. 

Draiohachs — 1.  AVe  can  not  inspect  the 
anterior  surface  of  the  bladder  with  this 
cystoscope,  which,  besides,  is  quite  clumsy, 
and  not  at  all  as  easy  to  handle  as  the  others. 
Two  instruments  become  necessary  for  view- 
ing the  entire  bladder.  Both  can  be  bought 
Fig.  18.  Fio.  19.        at  Collin's.     2.  The  caliber  of  the  shaft  is 


w\l 


*  Compare  Nitze's  irrigating  cystoscope.  If  we  make  it  a  rule  always  to  inject  some 
glycerin  into  the  posterior  portion  of  the  urethra  with  the  help  of  a  Nelaton  catheter 
after  a  careful  irrigation  of  the  anterior  portion  of  the  urethra,  of  the  neck  of  the 
bladder,  and  of  the  latter  organ  itself,  and  before  introducing  the  cystoscope,  we  cer- 
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JSTo,  27  of  the  Frencli  scale,  that  of  the  beak  No.  23.  The  increase  of 
the  size  of  the  shaft  is  caused  by  the  pipes  for  irrigation.  It  is  to 
be  mentioned,  though,  that  they  are  situated  at  the  lower  aspect  of 
the  shaft,  and  thus  give  the  tube  a  conical  shape  (cf.  Brenner's  modifi- 
cation). The  top  of  this  cone  corresponds  with  the  lower  circumference 
of  the  urethra,  which  can  be  stretched.  (The  size  of  the  other  cysto- 
scopes  is  1^0.  22  ;  that  of  Nitze's  irrigating  cystoscope,  the  shape  of  which 
is  round,  No.  25.)  3.  The  beak  is  very  long — half  an  inch  longer  than 
that  of  the  Vienna  and  twice  as  long  as  that  of  the  Berlin  cystoscope. 
4.  The  angle  at  the  junction  of  beak  and  shaft  is  130°,  and  abru^Dt ;  in 
the  other  two  instruments  only  145°,  and  well  rounded.  (The  smaller 
angle  seems  to  be  of  advantage,  for  the  sake  of  catheterizing  the  ureters ; 
see  further  down.)  5.  The  caliber  of  the  two  pipes  used  for  irrigation 
and  passing  catheters  for  catheterizing  the  ureters  is  extremely  small  (No. 
6,  French).  6.  There  is  no  key  or  screw  for  opening  and  shutting  the 
electric  circuit.  We  always  have  to  put  in  or  unscrew  one  of  the  con- 
ducting wires  for  this  pur]30se.  7.  It  is  difficult  to  thoroughly  cleanse 
the  inner  surface  of  the  objective  lens  of  the  long  telescope.  This  lens 
can  not  be  detached  from  the  tube,  but  has  to  be  reached  by  a  long  con- 
ductor which  holds  at  its  end  a  piece  of  maple-marrow,  etc.*  8.  The 
spherical  aberration  of  the  lenses  of  the  telescope.  9.  A  constant  drip- 
ping of  water  out  of  the  upper  end  of  the  instrument  during  examination. 
The  intravesical  pressure  constantly  forces  the  water  alongside  the  tele- 
scope, which  does  not  snugly  occlude  the  lumen  of  the  central  canal.  On 
account  of  the  more  perpendicular  position  of  the  instrument  during  ex- 
amination this  is  not  as  marked  and  annoying  as  in  the  Brenner  modifi- 
cation. The  leakage  is  increased,  if  we  use  the  smaller  tube  for  catheter- 
ization of  the  ureters.f 

The  Paris  instrument  decidedly  has  a  few  important  new  features, 
which  will  make  it  desirable  for  the  cystoscopist  to  be  in  possession  of  it. 
But,  until  the  defects  mentioned  above  shall  have  been  remedied,  we  cer- 
tainly shall  always  need  the  additional  use  of  one  of  the  other  cystoscopes 
in  the  market,  if  we  want  to  be  ready  to  thoroughly  perform  a  cysto- 
scopic  examination  in  cases  where  this  method  can  be  applied. 

In  closing  this  section,  a  tabulated  comparison  of  the  size  of  the  dif- 
ferent parts  of  the  cystoscopes  which  are  manufactured  at  Berlin,  Yienna, 
and  Paris,  and  attract  special  interest,  may  perhaps  be  welcome. 

tainly  shall  rarely  meet  with  this  annoying  occurrence  when  using  the  ordinary  cysto- 
scope. 

*  I  have  not,  so  far,  succeeded  in  removing  some  particles  of  dust  from  the  inner  sur- 
face of  this  lens.  A  compliance  with  this  need  by  the  manufacturer  would  mean  an  im- 
provement of  the  telescope. 

f  This  latter  leakage  will  be  present  in  every  cystoscope  with  a  special  channel  for 
passing  instruments  for  catheterizing  the  ureters. 
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As  I  have  been  fre- 
quentlj  asked,  by  many 
colleagues  tlirougli  out  tbe 
United  States,  wliich  in- 
strument or  instruments 
had  best  be  bought  by 
the  beginner,  I  should 
like  to  state  here  my 
opinion.  I  decidedly  ad- 
vise to  buy  the  Isitze 
cystoscope,  as  manufac- 
tured by  Hartvrig.  of  Ber- 
lin. This  for  the  reason, 
that  Xitze  has  given  us 
three  useful  cystoscoj)es, 
according  to  pattern  Xo, 
1,  which  must  be  in  the 
hands  of  every  one  who 
wants  to  practice  cysto- 
scopy thoroughly  and  to 
be  satisfied  with  it :  and 
that  I  deem  it  of  pre- 
eminent importance,  in 
order  to  avoid  mistakes, 
to  keep  to  one  pattern 
from  the  beginning.  Per- 
sonally, I  have  found  the 
annoyance  slight  of  send- 
ing my  few  burned-out 
reserve  tips  to  Berlin  for 
repair  once  in  a  year;* 
although  it  is  sometimes 
disappointing  to  find  that 
the  screws  of  only,  say, 
six  out  of  ten  new  tips 
fit  on  the  thread  at  the 
lower  end  of  the  shaft  or 
shafts.  The  pleasure  of 
being  enabled  to  work 
with  the  three  cysto- 
scopes    has    amply    re- 

*  See  above. 
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warded  me  for  these  little  inconveniences.  Still,  the  more  experienced 
may  often  find  advantage  in  using  the  elegant  instrument  manufactured 
by  Leiter  in  its  new  shape,  as  also  that  made  by  Collin,  in  spite  of  its 
manifold  yet  uncorrected  drawbacks. 

The  Batteries. — In  regard  to  the  batteries,  a  great  variety  is  now  at 
our  disposal.  Hartwig,  as  well  as  Leiter,  sells  a  battery  with  the  cystoscope 
which  fully  answers  the  purpose  (Nitze's  Text-Book,  p.  62  ;  Leiter,  Cata- 
logue, 1889,  pp.  13-lY).  The  fluid  is  a  mixture  of  pure  chromic  acid 
(trioxide  of  chromium,  manufactured  at  wholesale  by  Sullivan  &  Co.,  Lim- 
ited, British  Alkali  Works,  Widnes,  Lancashire  ;  to  be  ordered  of  Messrs. 
Churchman  &  Co.,  Philadelphia),  sulphuric  acid,  and  water.  (Formula 
for  Llartwig's  battery :  Chromic  acid,  375  ;  sulphuric  acid,  300 ;  water, 
3,000.  For  Leiter's :  Chromic  acid,  500  ;  sulphuric  acid,  375 ;  water, 
3,000.)  Hartwig's  battery,  large  size,  is  an  eight-celled  battery  with 
Grenet  elements.  It  is  the  one  which  I  mostly  use.  The  two  original 
Leiter  batteries,  with  hard-rubber  cells,  are  not  to  be  recommended,  as 
they  will  surely  crack  and  leak  after  a  short  while.  The  repair  of  such 
a  crack  is  troublesome  and  always  unreliable.  Lately  the  cells  have  been 
made  of  glass,  by  which  a  very  annoying  disadvantage  is  at  last  elimi- 
nated. Fenwick  uses  a  battery  with  a  rheostat  supplied  by  Schall,  of 
Wigmore  Street,  London.  Schall  sells  two  batteries  adapted  for  the  pur- 
pose, one  of  very  small  size  and  light  weight,  which  can  be  easily  carried ; 
and  another  large  one,  which  only  needs  refilling  every  nine  to  twenty- 
four  months.  It  is  not  intended  for  frequent  transportation  in  private 
practice.  Both  are  well  spoken  of.  For  cystoscopists  on  this  side  of  the 
ocean  who  do  not  want  to  import  the  original  ISTitze  battery,  I  would 
recommend  the  cheap  and  easily  manageable,  portable,  small  six-celled 
battery  of  the  Galvano-Faradic  Manufacturing  Company,  l!*^ew  York  city. 
Not  to  destroy  with  it  the  incandescent  lamp  at  once,  the  elements  must 
be  screwed  very  slowly  and  carefully  into  the  fluid  until  the  light  is 
bright.  In  all  these  batteries  there  is  no  rheostat  attached.  I  so  far  have 
never  seemed  to  actually  need  the  latter.  In  a  more  than  four  years' 
practice  of  cystoscopy  the  number  of  lamps  destroyed  by  me  is  a  very 
small  one  (except  in  the  last  four  months).  However,  a  rheostat  is  a 
useful  addition  to  a  battery.  A  very  fine  storage-battery,  Gibson's  (three 
different  sizes),  for  ofiice-work,  is  sold  by  the  "W.  F.  Ford  Surgical  Instru- 
ment Company,  315  Fifth  Avenue,  ISTew  York  city.  It  contains  four 
large  cells,  and  has  a  rheostat.  Its  lighting  power  is  ample.  It  can  be 
arranged  to  permit  of  endoscopic  and  galvano-caustic  work  at  the  same 
time,  which  will  be  found  especially  convenient  in  urethroscopy.  Re- 
charging from  a  dynamo  once  in  two  to  six  months.*     I  have  now  used 

*  This  is,  of  course,  a  disadvantage,  as  it  makes  the  cystoseopist  dependent  upon  the 
electrician.     In  houses  that  are  connected  with  the  street  electric-light  system,  charging 
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this  battery  in  mv  cystoscopic  work  for  the  last  four  months,  and  have 
destroyed  more  lamps  with  it  than  in  the  last  four  years  combined.  I 
have  therefore  returned  to  Xitze's  fluid-celled  battery,  and  use  the  Gib- 
son's only  for  urethroscopy  -with  Leiter's  pan-electroscope. 

Fixing  the  Picture  as  seen  with  the  Cystoscope  by  Clay  or  "Wax-modeling, 
Colored  Drawings,  and  Photography. — Before  entering  the  practical  part 
of  our  subject,  I  have  to  call  attention  to  the  various  attempts  which 
have  been  made  in  this  direction. 

Fenwick,  the  originator  of  the  first-mentioned  method  (Brit.  Med. 
Jour.,  January.  5, 1889  ;  and  the  Electric  Illumination,  etc.,  loc.  cit.,  p.  88), 
has  proved,  by  the  very  pretty  pictures  in  his  work,  how  nicely  and 
thoroughly  the  various  pathological  conditions  of  the  interior  of  the  liv- 
ing bladder,  especially  of  tumors,  if  modeled  in  some  plastic  material — 
wax  or  clay — (and  then  photographed),  may  be  recorded  and  demonstrated 
to  others  who  could  not  attend  the  examination. 

E.  Burckhardt  very  lately  gave  us  a  fine  collection  of  colored  draw- 
ings of  bladder  images  in  health  and  disease  (Atlas  der  Cystoskopie,  mit 
24  Tafeln  in  Farbendruck,  Basel,  1891 ;  see  also  the  few  excellent  col- 
ored drawings  at  the  end  of  Nitze's  Handbook,  and  the  three  nice  pictures 
in  Albarran's  work,  Les  tumeurs  de  la  vessie,  Paris,  1892,  pp.  252-254); 
every  one  of  them  was  observed  by  himself,  and  drawn  at  once  with  the 
cystoscope  in  position.  The  Atlas  will  especially  be  useful  to  the 
beginner,  and  explain  to  him  many  a  picture  which  was  seen  but  could 
not  be  at  once  identified. 

Instantaneous  photography,  the  tie  jplus  ultra  of  cystoscopic  delinea- 
tion (Fenwickj,  is  still  in  its  infancy.  Nitze  has  theoretically  laid  out  an 
interesting  method  of  best  getting  a  small  negative  and  then  magnifying 
it.  Want  of  time  has  not  permitted  him  to  make  practical  experiments 
(Text-Book,  p.  325j.  Geza  von  Antal  (Internat.  Ctrlbl.  f iir  Phys.  u.  Path. 
der  Harn  u,  Sexualorgane,  Bd.  1,  Heft  1,  p.  18),  by  his  assistant,  B.  Her- 
mann, published  the  photographic  picture  of  the  cystoscopic  appearance 
of  a  black  hair-pin  in  a  female  bladder.  It  is,  however,  entirely  indis- 
tinct. 

Fen^dck  fin  connection  with  Mr.  Pearson-Cooper,  of  the  London 
Camera  Clubj  has  succeeded  in  obtaining  good  negatives  of  artificial 
growths  both  in  the  dummy  and  the  dead  bladder.  But  the  negatives  of 
the  living  bladder  were  too  indistinct.  A  number  of  mechanical  obstacles 
have  hitherto  offered  an  almost  insuperable  barrier  to  the  practical  suc- 
cess of  such  methods. 

R.  Kutner,  a  former  assistant  of  Xitze,  lately  succeeded  in  overcom- 


can  be  done  at  home.    It  also  must  be  said  that  one  set  of  lead-plates  will  generally  not 
last  longer  than  five  years. 
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ing  the  principal  obstacles  to  photography  (Deutsche  med.  "Wochens.,  1891, 
p.  1311).  It  seems  that  we  shall  now  be  enabled  to  "  graphically  record 
the  many  new  and  interesting  clinical  facts  which  the  electric  cysto- 
scope  is  constantly  revealing  "  (Fenwick),  Two  pictures  in  Kutner's 
article  demonstrate  what  we  may  expect  from  cystophotography  in  the 
future. 

Literature. — The  literature  on  cystoscopy,  which  has  appeared  mostly 
within  the  last  four  years,  is  already  very  large.  The  fundamental  and 
first  work,  upon  which  all  the  later  various  writings  on  the  same  subject, 
books,  and  articles,  necessarily  are  based,  is  that  of  Max  Nitze,  which 
appeared  in  188Y :  Contribution  to  the  Endoscopy  of  the  Male  Bladder 
(Archiv  f.  klin.  Chir.,  vol.  xxxvi,  p.  661).  ISTitze  left  there  hardly  any- 
thing unsaid  that  could  even  be  thought  of  in  regard  to  the  future  prog- 
ress in  diagnosis  and  treatment  of  urinary  diseases  with  the  help  of  his 
instrument.  In  his  Text-Book  on  Cystoscopy  (Wiesbaden,  J.  F.  Berg- 
mann,  1889)  he  continued  his  original  work.  A  similar  thorough  book 
is  only  found  in  the  English  language.  It  is  the  admirable  and  extremely 
interesting  work  of  E,  Hurry  Fenwick  (Electric  Illumination  of  the 
Bladder  and  Urethra,  London,  1889),  who  added  many  new  and  interest- 
ing facts  from  his  large  cystoscopic  material  to  those  first  published  by  ]^itze. 
A  great  many  other  articles  bearing  on  cystoscopy,  written  by  different 
men  all  over  the  globe,  have  besides  been  published,  mainly  within  the 
last  four  years.  All  show  original  woi'k.  It  is  to  be  hoped  that  every 
cystoscopist  will  continue  to  publish  his  experience.  If  the  facts  laid 
down  in  these  publications  coincide  with  those  observed  by  others  under 
similar  circumstances,  certain  fundamental  pathognomonic  "  cystoscopic  " 
symptoms  of  different  diseases  will  have  been  established,  and  forever 
remain  of  value  and  importance. 

The  Employment  of  the  Cystoscope. — There  are  three  cardinal 
conditions  : 

1.  The  caliber  of  the  urethra  must  be  sufficiently  large  to  allow  of 
passing  ISTo.  22  French  gauge. 

2.  The  bladder  must  have  a  capacity  of  at  least  two,  better  four  to 
five,  fluidounces  (60-150  c.  cm.). 

3.  The  fluid  in  the  bladder  must  be  transparent. 

To  comply  with  the  first  condition,  the  male  urethra  should,  in  sus- 
picious cases,  be  first  tested  with  the  sound  I^o.  22.  (Mtze  reports  cases 
where  the  stricture  was  first  diagnosed  by  passing  the  cystoscope,  and 
following  dilatation  with  the  sound  cured  the  entire  trouble.  Of  course, 
cystoscopy  was  here  simply  not  indicated.) 

A  narrow  meatus  is  to  be  cut  inferiorly,  under  cocaine.  This  proce- 
dure will  be  very  rarely  necessary. 

With  reference  to  the  second  point,  it  is  important  to  remember  that 
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the  beginner  should  always  endeavor  to  have  five  ounces  of  fluid  thrown 
into  the  bladder.  "We  know,  from  Xitze's  investigations,  that  this  amount 
just  expands  all  the  folds  and  grooves  of  the  intravesical  surface.*  Only 
in  this  way,  by  training  one's  eyes  to  inspect  the  surface  of  the  properly 
and  more  or  less  always  equally  expanded  viscus,  can  one  hope  to  learn 
gradually  how  to  avoid  mistakes  in  cystoscopic  diagnosis. 

(I  know  of  two  cases  of  chronic  ulcerative  catarrh  of  the  bladder 
where,  owing  to  an  insufficiently  distended  bladder  (two  or  three  ounces 
only  were  borne),  the  observer  was  misled  to  diagnose  a  tumor.  In  both 
cases  a  portion  of  the  bladder  wall,  not  yet  expanded,  had  been  mistaken 
as  such.  In  one  of  the  cases,  that  of  a  young  man  of  thirty-one  years, 
the  bladder  surface  showed  an  irregular  cicatrization,  especially  around 
the  spot  in  question.  The  scar-tissue  seemed  to  prevent  a  more  regular 
distention.  In  the  other  case,  that  of  a  young  lady  of  seventeen  years, 
there  were  numerous  florid  ulcerations.) 

The  more  experienced  practitioner,  however,  ^vill  not  find  cystoscopy 
contra-indicated,  even  if  the  bladder  be  irritable  and  expel  the  larger 
amount  of  fluid.  "With  the  irrigating  cystoscope  in  hand  success  is  still 
possible.  The  minimum  amount  of  fluid,  however,  is  two  ounces.  A 
bladder  which  holds  less  can  not  be  illuminated  (for  reasons,  see  under 
'•'  Posssible  dangers,"  etc.).  On  the  other  hand,  the  cystoscopist  should 
be  cautioned  against  injecting  much  more  than  five  ounces.  The  anterior 
wall  of  the  bladder  will  then  be  so  far  away  that  it  can  not  be  properly 
inspected. 

But  the  filling  of  a  diseased  bladder  to  the  proper  extent  is  sometimes 
rendered  impossible  on  account  of  its  irritability.  What  means  are  then 
at  our  disposal  to  facihtate  the  examination  ? 

Cocaine. — Xitze  is  in  the  habit  of  using  local  cocaine  anaesthesia  in 
nearly  every  case,  in  order  to  render  the  manupulations  nearly  painless. 
He  injects  in  all  fifty  cubic  centimetres  (one  and  two-thirds  ounces)  of 
a  two-per-cent  solution  (=fifteen  grains  of  the  drug),  and  takes  pains  that 
this  fluid  reaches  every  part  of  the  urethra  and  bladder. 

For  this  purpose  a  few  cubic  centimetres  of  the  solution  are  first  in- 
jected into  the  anterior  urethra  with  an  ordinary  urethral-syringe.  Then 
the  bladder  is  emptied  with  a  soft-rubber  catheter,  and  washed,  if  the  con- 
dition of  the  urine  render  it  necessary.  About  half  of  the  anaesthetizing 
fluid  is  then  thrown  directly  into  the  bladder  with  a  hand-syringe,  and  the 
rest  made  to  pass  the  posterior  urethra  by  slowly  withdrawing  the  cathe- 
ter until  the  fluid  again  appears  at  the  external  meatus.  In  short,  we  per- 
form an  irrigation  of  anterior  and  posterior  urethra  with  a  cocaine  solu- 
tion, as  we  do  in  a  case  of  chronic  specific  urethritis  with  one  of  the  ordi- 

*  This  is  especially  important  for  examining  the  mouth  of  the  ureters. 
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nary  antiseptic  lotions.  At  last  the  catheter  is  pushed  back  into  the 
bladder,  and  closed  by  a  stop-cock.  After  five  minutes  the  cocaine  solu- 
tion is  replaced  by  one-half-per-cent  solution  of  carbolic  acid  (sterilized 
physiological  salt  solution  answers  the  same  purpose ;  boric  acid  lotion, 
which  is  slightly  muddy,  not  as  well).  A  sufficient  degree  of  anaesthesia 
will  now  have  been  effected. 

Fenwick  injects  a  drachm  or  more  of  a  twenty-per-cent  solution  of 
cocaine  (about  the  same  amount  of  the  drug  as  Nitze  does)  into  the 
water  which  had  been  poured  into  the  bladder.  "  It  there  rapidly  dif- 
fuses itself  throughout  the  water,  and  serves  not  only  to  deaden  the  sen- 
sibility of  the  vesical  mucous  membrane  in  spasmodic  cases,  but  also  to 
allow  of  a  still  larger  introduction  of  the  boracic  solution,  if  a  difficulty 
in  tolerating  the  necessary  quantity  is  experienced  by  the  patient."  Be- 
sides, he  also  "  sometimes  squirts  a  little  of  a  twenty-per-cent  solution  of 
cocaine  into  the  urethral  canal,  anaesthetizing  especially  the  prostatic  sec- 
tion." He  adds  that  "  no  apprehension  need  be  felt  about  this  applica- 
tion," as  he  had  never  seen  any  case  presenting  symptoms  of  so-called 
cocaine-poisoning. 

Up  to  six  months  ago,  in  a  few  years'  large  cystoscopic  practice,  I  also 
had  never  seen  anything  which  might  have  induced  me  to  look  at  co- 
cainization  of  irritable  bladders  as  a  possibly  dangerous  affair.  I  had 
always  made  it  a  rule  to  use  cocaine,  if  indicated  (otherwise  not),  accord- 
ing to  N^itze's  plan — that  is,  I  always  made  the  solution  run  oft"  before 
properly  expanding  the  bladder  for  examination.  For  special  reasons,  I  left 
in  one  (the  first)  case  the  fifty  cubic  centimetres  of  the  two-per-cent  solu- 
tion in  23lace,  adding  three  more  ounces  of  sterilized  0"6-per-cent  salt  solu- 
tion, and  barely  escaped  having  a  death  from  cocaine  poisoning  in  my  office. 

Mr.  W.  P.,  sixty-eight  years  old,  came  to  my  office  through  the  courtesy  of 
Dr.  W.  B.  Graves,  of  East  Orange,  New  Jersey.  He  suffered  from  intermittent 
retention  of  urine  with  occasional  slight  haematuria,  prostate  enlarged.  Febru- 
ary 23,  1892  :  Cystoscopy,  with  local  cocaine-anaesthesia,  as  mentioned  above. 
Fifteen  minutes  later  the  following  sudden  serious  attack  set  in  :  Convulsive 
twisting  of  right  lower  extremity,  less  of  left,  and  of  both  arms  (flexors  exclu- 
sively involved)  ;  also  twisting  of  muscles  of  face,  strabismus,  turning  of  head  to 
the  right,  perspiration  of  head  and  scalp,  hallucinations — saw  birds  and  bugs) . 
Pulse  156,  comparatively  full  and  regular;  respiration  rapid.  Symptoms  lasted 
unabated  for  forty-five  minutes,  then  began  to  pass  off.  One  hour  later,  still 
twitching  of  muscles  around  mouth  and  orbits.  Pulse  158,  lespiration  33. 
Aphasia.  Continuous  inhalations  of  nitrate  of  amyl  proved  of  the  greatest 
benefit.  Besides,  digitaline  ■^\-^  of  a  grain  was  given  gubcutaneously.  About 
one  hour  later  patient  was  still  weak,  but  able  to  leave  the  office. 

Albarran  (Zoc.  cit.,  page  235)  reports  a  death  under  these  circumstances  : 

In  a  case  of  irritable  stone-bladder  only  two  ounces  of  a  one-per-cent  solution 
of  cocaine  (equal  to  nine  grains  of  the  drug)  had  been  thrown  into  the  bladder, 
29 
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and  the  greater  part  of  it  a  few  minutes  later  withdrawn  as  soon  as  the  first 
symptoms  of  poisoning  had  been  noticed,  and  the  bladder  thoroughly  washed. 
Two  minutes  later  convulsions  set  in,  the  patient  became  cyanotic,  and  died 
barely  fifteen  minutes  later,  in  spite  of  the  most  vigorous  attempts  at  saving 
his  life. 

These  two  cases  show  beyond  a  doubt  that  even  a  small  dose  of  co- 
caine, if  injected  into  the  diseased  prostatic  portion  of  the  urethra  and 
the  vesical  viscus,  may  prove  dangerous  or  even  fatal,  and  can  be  reab- 
sorbed by  its  mucous  membrane  with  the  same  rapidity  as  if  it  had  been 
given  by  hypodermatic  injection.  It  will  therefore  be  our  duty  to  be 
careful,  in  that  procedure,  certainly  not  to  leave  the  solution  in  the  blad- 
der longer  than  five  minutes.  But  even  then  we  can  not  always  rest 
assured  to  be  on  the  safe  side. 

Morphine. — The  application  of  morphine  by  subcutaneous  injection 
or  suppository  generally  quiets  an  irritable  bladder  markedly.  For  ob- 
vious reasons,  it  is  only  in  place  if  the  examination  is  made  at  the  patient's 
house,  where  I  have  often  made  use  of  it  with  advantage — more  so,  if  it 
was  combined  with  a  careful  application  of  cocaine. 

Narcosis. — The  cases  are  comparatively  rare  in  which  we  have  to 
resort  to  its  help.  In  a  large  number  of  patients  who  were  submitted  to 
cystoscopy  by  Xitze  during  a  period  of  nearly  three  years,  only  three  had 
to  be  narcotized  (Text-Book,  page  118).  Still,  in  view  of  the  possible  dan- 
gers of  cocainization,  I  must  confess  that  I  shall  henceforth  oftener  use 
general  anaesthesia  in  patients  with  a  very  irritable  bladder,  where  local 
anaesthesia  might  at  last  also  succeed,  except  in  office  practice.  I  can  not 
see  that  this  possible  necessity  for  narcosis  offers  any  objection  to  cystos- 
copy, especially  not  in  the  so-called  obscure  urinary  troubles  of  old  stand- 
ing with  a  very  obstinate  bladder,  which  compose  a  large  part  of  the 
cystoscopist's  material.  Does  not  the  gynaecologist  make  it  a  rule  to  ex- 
amine his  patients  under  an  anaesthetic,  in  order  to  clear  up  by  thorough 
"painless"  bimanual  palpation  the  pelvic  trouble,  to  get  at  the  correct 
diagnosis  in  its  different  parts  as  closely  as  possible  ?  Is  the  result  of  the 
cystoscopic  examination  less  important  ?  A  suprapubic  cystotomy,  ne- 
phrotomy, or  nephrectomy,  generally  confines  a  patient  longer  to  the  bed 
than  the  extirpation  of  a  pyosalpinx  or  a  cystic  ovary. 

Certainly  the  diiierent  forms  of  ana?sthesia  should  only  be  employed 
according  to  precise  indication.  The  majority  of  cystoscopic  examina- 
tions can  and  should  therefore  be  performed  without  it."^' 

*  Nitze  divides  the  cases  with  irritable  bladder  into  three  classes : 

1.  If  the  bladder  be  greatly  contracted,  and  its  walls  so  infiltrated  that  the  slighest  arti- 
ficial distention  is  not  borne,  even  chloroform  will  be  of  no  avail.  Cystoscopy  can  not  be 
performed. 

2.  Capacity  also  small ;  frequent  desire  to  urinate.  Causes :  Superficial  catarrh,  reflex 
irritation,  real  small ness  of  bladder. 
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Fenwick  employs  angesthesia :  a,  in  young  females  for  reasons  of  deli- 
cacy ;  h,  in  tuberculosis  or  similar  cases  where  the  prostatic  urethra  is 
extremely  sensitive  ;  c,  when  it  is  necessary  to  demonstrate  some  particu- 
lar disease  to  a  number  of  visitors ;  d,  in  order  to  make  a  leisurely  prog- 
nosis of  a  discovered  growth,  so  as  to  determine  the  expediency  of  oper- 
ating for  its  removal  {Loo.  oit.,  page  Y3).  Albarran  proposes  to  try  the 
rapid  bromethyl  narcosis  (Joe.  cit.,  page  236). 

As  it  has  been  seen,  grave  obstacles  to  cystoscopic  examination  will  be 
sometimes  encountered.  Frequently  these  will  be  overcome  by  experi- 
ence, patience,  and  careful  handling ;  now  and  then  they  will  prevent  the 
examination.  In  nearly  every  case  these  obstacles  depend  on  the  catarrh 
of  the  bladder.  In  cases  of  tumor  this  accompanying  catarrh  has  "  always  " 
been  carried  into  the  bladder  by  the  doctor,  with  the  sound  or  catheter. 
Kitze  therefore  absolutely  forbids  the  introduction  of  such  an  instrument 
into  the  bladder  of  patients  where  a  vesical  growth  is  suspected.  The 
cystoscope  must  in  future  be  the  first  instrument  which  is  resorted  to  in 
these  cases.  The  general  practitioner  therefore  must  realize  the  eminent 
pathognomonic  importance  of  a  spontaneous  symptomless  hsematuria. 

The  third  condition,  that  the  fluid  in  the  bladder  be  transparent,  and 
that  the  beak  may  enter  the  bladder  without  dimming  the  prism  and  lamp, 
was  formerly  in  many  cases  not  possible  of  fulfillment.  If,  for  instance, 
we  examined  a  case  of  suppurative  pyelitis  or  of  hsematuria  with  cysto- 
scope jSTo.  1,  the  originally  transparent  medium  rapidly,  often  suddenly, 
turned  turbid,  and  the  light  seemed  to  be  placed  in  a  yellow  or  red  fog. 
Everything  was  obscure.  It  was  necessary  to  withdraw  the  cystoscope, 
and  reintroduce  it  after  replacing  the  murky  medium  with  clear  water. 
One  glance  in  bright  illumination,  and  again  a  dense  fog  suddenly  came 
up  and  threw  a  heavy  veil  over  the  whole  landscape.  This  would  be  a 
case  where  cystoscopy  "  failed  "  !  Or,  we  had  an  older  patient  with  an 
enlarged,  easily  bleeding  prostate  gland  and  vesical  catarrh.  Sometimes 
the  hsematuria  was  quite  abundant.  "Was  the  latter  perhaps  caused  by  an 
accessory  trouble — tumor,  stone,  etc.  %     Urethra  and  bladder  were  very 

a.  Mild  cases :  "With  cocaine  little  improvement.  Morphine ;  wash  with  small  quan- 
tities ;  at  last  inject  the  five  ounces  intermittently ;  compress  penis  until  cystoscope  is 
introduced. 

i.  Severe  cases:  Preparatory  treatment  advisable — rest,  suppositories,  oleum  santali; 
instillation  of  nitrate  of  silver.  Must  individualize.  Systemic  stretching  of  bladder  with 
"  hand-syringe."  For  examination  proper :  Combine  cocaine  with  morphine ;  if  neces- 
sary, chloroform. 

3.  Capacity  ample ;  painless  irritability  after  washing  had  been  started. 

Give  first  morphine ;  do  not  force  injection  of  the  five  ounces  at  once.  If,  during  in- 
jection, contraction  sets  in,  wait  until  it  has  passed.  Use  hand-syringe  (this  is  necessary 
in  every  case).  Eye  of  catheter  must  be  in  the  cavity,  not  at  the  neck.  Compress  penis 
until  cystoscope  is  in  urethra. 
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carefully  washed,  glycerin  injected  into  the  posterior  urethra,  the  cysto- 
scope  put  in.  The  entire  field  of  vision  appeared  red ;  everything  was 
indistinct.  Sometimes  the  mucus  or  pus  shred  or  the  small  blood-coagu- 
lum,  which  had  settled  on  the  prism  or  lamp  on  their  way  into  the  blad- 
der, could  be  successfully  removed  by  mechanically  wiping  these  parts 
of  the  instnunent  on  the  fold  of  mucous  membrane  which  surrounds 
the  internal  urethral  orifice  (Xitze,  Text-Book,  page  110).  If  they  stuck 
in  place,  however,  the  disgusted  cystoscopist  had  to  stop  the  examina- 
tion. The  instrument,  when  extracted,  showed  the  cause  of  the  failure 
as  just  stated.  The  patient  refused  a  second  trial.  Conclusion :  "  The 
instrument  fails  under  certain  conditions,  unhappily  usually  there  where 
its  use  seems  to  be  mostly  needed."  IS^itze's  irrigating  cystoscope  has 
obviated  such  a  disappointment.  Its  prism  and  lamp  are  thoroughly 
washed,  and  a  murky  medium  is  easily  changed.  (Of  course,  for  lubri- 
cating the  cystoscope,  glycerin  must  be  used ;  vaseline  would  dim  lamp 
and  prism.)  We  therefore  have  to  change  the  chapter  on  "  Limita- 
tions of  the  Cystoscope,"  established  by  those  authors  who  so  far  only 
worked  with  the  Vienna  instrument.  The  only  condition  in  regard  to 
the  medium  which  is  really  liable  to  limit  the  use  of  the  cystoscope,  even 
in  the  hands  of  the  exjDerienced,  is  an  obstinate  and  abundant  vesical 
haematuria.  In  such  cases  the  cystoscojoe  is  best  introduced  after  the 
bleeding  has  ceased,  and  when  a  sufliicient  amount  of  urine  is  probably  in 
the  bladder.  Washing  will  frequently  start  the  haemorrhage  again.  If, 
for  any  reason,  waiting  is  impossible,  Nitze's  advice  should  be  borne 
in  mind,  not  to  empty  the  bladder  completely  while  washing  it.  The 
definite  contraction  of  the  empty  organ  will  always  produce  new  haemor- 
rhage. Blood-clots  will  be  best  removed  thi'ough  the  lithotrite  catheter. 
To  get  a  satisfactory  picture,  the  examination  is  then  made  under  constant 
irrigation  (Albarran).  If  the  instrument  has  to  pass  a  prostate  which 
bleeds  at  the  slightest  touch  of  a  solid  instrument,  irrigation  should  be 
started  when  the  beak  passes  the  posterior  urethra  and  neck  of  the  bladder. 
Possible  Dangers  in  using  the  Cystoscope. — Burning  the  Mucous  Mem- 
Jjrane. — "  Although  tlie  heat  emitted  by  the  cap  or  hood  Avith  its  contained 
incandescent  lamp,"  says  Fenwick  iloc.  cit.^  page  50),  "  when  in  action,  is 
not  so  great  as  that  given  oft  by  the  platiinim-wire  lamp,  ^-et  it  does  become 
very  quickly  hot  if  it  is  allowed  to  burn  in  air  instead  of  under  water. 
Thus,  it  becomes  warm  after  four  seconds,  unbearal)le  after  ten,  and 
scorclies  the  skin  severely  after  fifteen  seconds.  If,  however,  the  tip  of 
the  instrument  is  placed  in  water,  the  heat  is  rapidly  absorbed  and  the 
cap  or  hood  remains  cool,  and  may  be  touched  witli  im]-)unity  even  after 
an  hour's  use.  This  is  exactly  what  happens  in  the  bladder,  for  the  urine 
carries  off  the  heat  of  the  lamp  as  fast  as  it  is  formed."  Its  temperature 
is  not  perceptibly  raised,  even  if  the  lamp  is  burned  for  an  hour  in  the 
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bladder ;  but  as  soon  as  it  comes  in  contact  with  the  sensitive  mucous 
membrane  of  the  bladder  wall,  the  patient  invariably  has  a  burning  sensa- 
tion. It  will  be  readily  understood  that  a  longer  unintentional  contact, 
for  instance,  during  narcosis,  may  really  burn  the  mucous  membrane. 
This  will  easier  occur  with  the  Vienna  instrument.  Its  carbon-filament 
is  shorter  and  thicker  than  in  the  Berlin,  and  the  lamp,  situated  in  the 
middle  of  the  beak  and  covered  by  the  rock-crystal  pane,  heats  the  entire 
cap.  On  this  account  Fenwick  devised  his  perforated  cap,  as  above  de- 
scribed. The  short-beaked  Nitze  cystoscope,  manufactured  at  Berlin,  car- 
ries the  incandescent  lamp  in  the  tip  uncovered  in  direct  contact  with  the 
surrounding  medium.  If  its  beak  touch  the  bladder  wall  it  also  creates 
a  slight  burning  sensation.  For  this  reason  it  becomes  necessary  to  con- 
stantly have  surrounded  the  beak  by  a  sufficient  quantity  of  water,  in 
which  it  may  freely  move  without  touching  the  vesical  wall.  This  is  the 
reason  that  cystoscopy  is  impossible  if  the  bladder  retain  less  than  two 
ounces  (cf.  above,  page  164).  If  the  cystoscope  is  carefully  handled,  the 
danger  of  burning  the  mucous  membrane  is  certainly  not  great.  In  a 
large  number  of  cystoscopies,  with  or  without  anaesthesia,  I  have  so  far 
never  had  a  mishap. 

Breakage  of  the  Lamp. — (Fenwick,  loc.  cit.,  page  51).  This  is  a 
groundless  fear,  and  decidedly  no  objection  whatsoever  to  the  Berlin  pat- 
tern. The  latter  is  at  present  used  in  every  country  of  the  globe.  But 
a  case  of  breakage  of  the  lamp  "  splintering  the  glass  "  has  never  been  re- 
ported. It  certainly  would,  had  it  ever  been  observed.*  Such  an  occur- 
rence necessarily  would  condemn  the  entire  arrangement.  ISTitze  carefully 
compared  the  resistance  to  mechanical  injuries  of  the  mignon-lamp,  as 
used  in  his  Berlin  pattern,  with  that  of  the  rock-crystal  pane.  The  result 
was  in  favor  of  the  lamp.  The  fear  is  therefore  "  happily  quite  ground- 
less," not  only  for  the  Vienna  lamp,  but  also  for  that  of  Berlin. 

Infection  of  the  Bladder. — This  accident  is  easily  possible  if  the 
cystoscope  is  carelessly  handled.  As  mentioned  above,  the  Berhn  and 
Vienna  patterns  can  not  be  sterilized  by  heat.f     Prism  and  lamp  make 

*  In  my  four  years'  practice  it  has  happened  to  me  twice  that  Nitze's  lamp,  which 
had  given  a  bright  light  Just  before  examination  was  started,  burned  darker  and  darker 
when  turned  on  inside  of  the  bladder.  The  circuit  was  broken  and  the  instrument  pulled 
out.  It  was  seen  that  the  lamp  itself  had  filled  with  water.  (Probably  the  lamp  had 
been  injured  on  its  trip  across  the  ocean.)  The  glass  had  cracked  in  all  directions, 
but  not  one  single  splinter  was  loose,  or  could  be  artificially  loosened  in  spite  of  manifold 
attempts. 

t  Nelaton's  soft-rubber  catheter  can  not  be  boiled  either.  Still,  it  is  daily  in  the  sur- 
geon's hands,  and,  if  properly  attended  to,  is  considered  a  safe  instrument  as  far  as  asepsis 
is  concerned.  In  adopting  the  cement  as  used  by  Collin,  of  Paris,  the  cystoscopes  manu- 
factured in  Berlin  and  Vienna  might  in  future  perhaps  also  be  rendered  aseptic  by  boil- 
ing them. 
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the  siu'face  of  the  instriiinent  irregular  :  there  are  grooves  and  depres- 
sions at  their  borders.  Xitze's  irrigating  cystoseope  has  a  system  of 
niinntest  pipes.  Septic  material  can  easily  settle  there.  Being  aware  of 
this,  the  conscientious  cystoscopist  who  is  used  to  aseptic  work  will  take 
double  pains  to  have  his  instrument  thoronghly  disinfected  as  soon  as 
the  examination  has  l>een  finished. 

Enles  for  disinfectiiig  the  Cystoseope  after  each  Examination. — a.  jSTo.  1 
(or  2).  Eub  the  instrument  thoroughly  with  a  piece  of  aseptic  gauze  or 
a  small  soft  brush  soaked  in  a  five-per-cent  solution  of  carbolic  acid  ;  pay 
special  attention  to  the  various  grooves.  (If  an  infected  bladder  had 
been  explored,  the  lower  half  of  the  instnunent  should  be  besides  im- 
mersed in  a  five-per-cent  carbolic  solution  for  about  one  hour.)  Dry 
well  with  another  piece  of  gauze,  and  polish  with  a  i3iece  of  chamois ; 
then  put  it  away. 

5.  Irrigating  Cystoseope. — Throw  a  good  deal  of  five-per-cent  car- 
bolic solntion  forcibly  with  the  hand-syringe  through  the  pipes  ;  then 
put  the  instrument,  nearly  up  to  the  funnel,  in  the  same  solution  for 
about  one  hour.  (A  long,  narrow  glass  jar.  used  for  measuring  fluids, 
answers  this  purpose  very  nicely.)  Afterward  irrigate  -with  sterilized 
water  ;  dry  as  before. 

By  carefully  following  these  precautions  I  so  far  have  never  had  the 
mishap  of  infecting  a  bladder  or  aggravating  an  already  existing  catarrh 
by  the  cystoscopic  examination. 

Kints  on  the  Preservation  of  the  Lamps,  and  on  keeping  the  Berlin  In- 
struments in  Good  Working  Order. — Always  determine  the  proper  strength 
of  current  which  is  necessary  for  amply  lighting  the  lamp,  hefore  the 
instrument  is  introduced  into  the  bladder.  Do  this  by  holding  the  beak 
under  water  in  a  bowl. 

Screw  the  elements  slowly  down  into  the  fluid  until  the  contour  of 
the  carbon-filament  is  unrecognizable,  and  the  entire  surface  in  the  cut- 
out of  the  tip  emits  a  bright,  white  light.  The  resistance  offered  by  the 
carbon-filament  to  the  cm'rent  is  different  in  each  lamp.  Use  for  the 
purpose  as  few  elements  as  possible ;  in  Nitze's  battery  generally  from 
four  to  seven  -will  be  required.  ]S'o  new  element  should  be  added  until 
those  already  in  circuit  have  been  entirely  immersed  in  the  fiuid. 

If  the  fluid  has  been  recently  renewed,  the  strength  of  the  current  is 
greatly  increased  for  a  short  time.  One  to  two  elements  less  should  then 
be  used  first.     Do  not  shake  the  battery. 

If  the  cystoseope  is  new,  smear  some  varnish  mixed  with  red  lead 
(vermilion)  around  the  borders  of  the  prism.  This  mixture  should  have 
the  consistency  of  hone}'.  It  should  be  done  a  few  times  only  within  the 
first  months. 

Keep  clean  and  dry  the  two  circular  grooves  at  tlie  upper  end   of  the 
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instrument,  as  well  as  the  concave  surface  of  the  rotatory  handle,  which, 
when  attached  to  these  grooves,  conveys  the  current  from  the  battery  to 
the  instrument.     This  refers  especially  to  the  irrigating  cystoscope. 

Turn  now  and  then  the  screw  home  which  holds  the  slot-key  in  place. 
If  it  works  too  easily  under  management  of  the  thumb,  the  light  will  be 
less  brilliant.  Sometimes  the  cystoscope  turns  too  easily  in  the  handle. 
Then  leave  the  left  hand  at  the  upper  end  of  the  cystoscope  during 
examination,  while  pressing  the  handle  with  the  other  hand  tightly 
against  it. 

If  the  lamp  of  a  new  tip  does  not  burn  at  once  when  the  current 
passes  its  filament,  straighten  the  little  cork-screw-like  silver  wire  at  the 
base  of  the  tip  before  the  latter  is  screwed  on.  This  will  often  be  suffi- 
cient to  secure  a  bright  light. 

Small  bubbles  of  air  will  often  arise  with  a  peculiar  noise  from  the 
junction  of  the  shaft  and  tip.  They  are  produced  by  the  decomposi- 
tion of  the  water  caused  by  the  electric  current.  Smear  a  bit  of  wax 
upon  the  lower  groove  of  the  screw  at  the  tip,  with  a  hot  wire  dipped  in 
the  wax,  previous  to  its  being  adjusted.  This  is  best  done  whenever  a 
new  tip  has  been  put  on. 

Do  not  clean  the  insti'ument  with  silver-powder.  It  might  scratch 
the  prism.     Do  not  extract  the  optic  apparatus. 

If  the  instrument  has  to  be  repaired  for  one  or  the  other  reason,  send 
it  back  to  the  maker. 

Rules  for  performing  Cystoscopy. — The  cystoscopist  should  accustom 
himself,  especially  in  cases  which  he  sees  in  consultation,  first  to  obtain  a 
thorough  history ;  then  to  make  a  general  examination  of  the  patient, 
especially  with  reference  to  tuberculosis ;  to  carefully  analyze  the  urine  ; 
to  palpate  the  lumbar  region  of  each  side,  the  testicles  and  the  prostate, 
the  bladder  bimanually  if  necessary,  and  test  the  caliber  and  length*  of 

*  It  is  of  importance  to  measure  the  length  of  the  urethra,  especially  in  cases  of 
hypertrophy  of  the  prostate,  to  be  sure  that  the  prism  will  not  only  enter  the  bladder, 
but  can  be  pushed  back  to  its  posterior  wall.  This  manipulation  is  a  sine  qua  non  for  a 
thorough  examination  (see  Important  Points  in  examining  the  Bladder).  It  is  true  we 
can  gain  a  few  centimetres  by  compressing  the  pendulous  portion  of  the  patient's 
urethra ;  but  if  the  prostatic  portion  be  materially  lengthened,  this  compression  is  not 
only  painful  for  the  patient,  but  is  a  mechanical  impossibility.  We  therefore  have  to 
measure  the  length  of  the  ui'ethra,  and  in  accordance  with  it  select  the  proper  instru- 
ment. If  the  length  is  eight  and  one  third  inches  (twenty-one  centimetres),  we  can  use 
cystoscope  No.  1 ;  if  longer,  we  will  take  the  longer  No.  1.  Nitze  very  cleverly  made  his 
irrigating  cystoscope  according  to  this  last  size.  The  latter  will  therefore,  also  in  this 
reference,  always  be  the  preferable  instrument  in  such  cases,  if  the  urethra  is  of  25  French. 
An  easy  way  to  measure  the  length  of  the  urethra  is  the  following :  Measure  length  of  Nela- 
ton  catheter  from  outer  end  to  eye ;  introduce  same  until  urine  just  begins  to  run  off ; 
measure  length  of  portion  of  catheter  in  front  of  external  meatus ;  subtract  from  original 
length  (Nitze). 
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the  urethra.  The  operator  should  always  start  with  the  case  as  if  he  did 
not  yet  possess  the  cystoscope  to  enable  him  to  view  the  interior  of  the 
bladder.  He  should  push  his  means  of  diagnosis  as  far  as  possible  by 
rational  signs  and  examination  of  the  urine.  But  the  first  instrument  he 
then  takes  in  hand,  provided  its  use  is  indicated,  should  be,  not  the 
sound,  but  the  cystoscope.  Only  when  a  stone  in  the  bladder  is  strongly 
suspected  should  the  sound  be  used  first. 

Before  introducing  the  cystoscope,  we  put  its  beak  into  a  glass  bowl 
under  water,  push  the  slot-key  on  the  handle  forward  and  turn  the 
winch  of  the  battery,  slowly  immersing  the  elements  into  the  fluid.  The 
full  strength  of  the  current  allowable  for  getting  a  bright  light  is  deter- 
mined and  the  circuit  broken  (see  above.  Hints,  etc.).  Previous  to  this 
the  patient's  bladder  had  been  prepared  according  to  indication  (see 
above,  Conditions  indisj)ensable  for  the  Employment,  etc.).  The  patient 
is  in  the  recumbent  (lithotomy)  position  at  the  edge  of  a  Tiigh  uphol- 
stered table  or  examining-chair,  with  flexed  thighs  and  knees,  the  feet 
resting  upon  adjustable  holders.  I  always  have  my  male  patients  take  off 
trousers  and  drawers,  but  keep  on  shoes  and  stockings.  (Fenwick  has  his 
patients  sometimes  lie  on  the  back,  "  with  the  trousers  unbuttoned  and 
thrown  a  little  way  down.  A  clean  towel  is  placed  across  the  trousers, 
upon  which  the  right  side  of  the  observer's  face  can  rest  while  he  is 
looking  down  the  cystoscope.")  Once  more  we  close  the  circuit  for  a 
moment,  to  be  sure  that  the  connection  with  the  battery  is  in  order  and 
the  light  sufiiciently  bright,  l^ow  the  meatus  is  wiped  off  with  a  ball  of 
cotton  moistened  in  a  two  or  three  per  cent  solution  of  boracic  acid,  the 
beak  lubricated  with  glycerin  and  introduced.*  This  manoeuvre  is  just 
as  easily  performed  as  the  passing  of  a  sound.  As  in  that  case,  it  must 
be  gently  done,  without  any  undue  violence.  The  position  of  the  instru- 
ment, the  length  of  the  portion  already  introduced,  and  a  certain  slight 
jump  in  passing  the  neck  of  the  bladder,  will  tell  the  experienced  when 
the  beak  of  the  cystoscope  is  in  situ.  Involuntarily  he  will  push  the 
key  forward  and  look  into  the  bladder,  which  now  presents  itself  in 
brightest  illumination.  The  novice  had  better  first  turn  the  beak  later- 
ally, to  be  sure  that  it  moves  freely  in  the  fluid,  before  he  lights  the  lamp.f 

*  The  funnel  is  for  this  purpose  firmly  grasped  between  the  thumb  and  second  finger 
of  the  right  hand,  while  the  same  fingers  of  the  left  hold  the  anterior  portion  of  the  glans 
in  such  a  way  that  the  meatus  is  gaping.  Attention  is  paid  to  the  point  that  the  small 
knob  which  is  soldered  to  the  outer  brim  always  points  directly  upward.  If  the  irrigat- 
ing cystoscope  is  used,  the  passing  of  the  instrument  through  the  urethra  may  be  facili- 
tated if  vaseline  is  smeared  on  the  shaft  as  soon  as  the  beak  and  a  little  of  the  shaft  have 
entered.  With  cystoscope  No.  1  this  is  not  advisable,  as  changing  of  the  fluid  and  rein- 
troduetion  of  the  instrument  may  be  required. 

t  Of  course,  the  circuit  is  broken  before  the  cystoscope  is  extracted  from  the  bladder 
when  the  examination  is  finished. 
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Important  points  in  examining  the  Bladder  with  the  Cystoseope. — It  is 

the  observer's  task  to  inspect  tlie  entire  inner  vesical  surface  as  quickly 
as  possible  and  with  the  least  annoyance  to  the  patient ;  also  to  bring  into 
sight  every  spot  of  the  interior  of  the  bladder  with  mathematical  exactness. 
This  can  only  be  done  if  the  instrument  is  scientifically  handled  after  it 
has  entered  the  bladder.  According  to  Kitze  (page  91  and  following 
pages),  the  beak  in  the  bladder  must  be  put  for  this  purpose  into  five  differ- 
ent positions,  and  then  moved  in  each  of  them  in  a  determined  direction.* 

Fig.  20  (Nitze,  page  95)  presents  a  schematic  frontal  cut  through  the 
middle  of  the  body  of  the  bladder ;  x  is  the  frontal  cut  through  the  shaft 
of  the  cystoseope. 

(A)  Beak  points  upward. 

1.  As  soon  as  the  beak 
has  ]33,ssed  the  internal 
sphincter  muscle  it  is  turned 
to  the  right  side  of  the 
patient  for  an  angle  of  22|^° 
from  the  vertical  line  (Fig. 
20,  a)  and  pushed  forward 
until  it  touches  the  poste- 
rior wall,  the  funnel  of  the 
instrument  being  slightly 
raised  during  this  time.  To 
bring  most  of  the  posterior 
wall  in  view,  the  funnel  is 
still  more  raised  as  soon  as 
it  is  close  at  it.  The  seg- 
ment observed  in  this  ma- 
nipulation is  marked  A  in 
the  figure. 

2.  Beak  turned  to  the  left  for  45°  (position  h)  and  pulled  back  to  the 
internal  urethral  orifice,  gliding  over  the  fundus  (this  latter  can  only  be 
accomplished  by  raising  the  funnel).     Segment  viewed  =  B. 

3.  Beak  turned  for  45°  more  to  the  left  (c)  and  pushed  again  slowly 
forward  to  the  posterior  wall.  The  funnel  is  gently  pressed  to  the  left.f 
Segment  examined  =  C. 

*  The  motions  which  can  be  made  with  the  cystoseope  in  the  bladder  are  threefold :  a. 
In  the  antero-posterior  direction  ;  that  means  in  the  direction  of  the  longitudinal  axis  of 
the  instrument,  h.  By  turning  the  shaft  around  its  longitudinal  axis.  (In  these  two  mo- 
tions the  axis  itself  remains  steady.)  c.  Changing  the  position  of  the  axis  itself  by  mov- 
ing the  funnel  upward  and  downward  or  from  one  side  to  the  other.  By  combining  these 
latter  motions  we  will  get  a  kind  of  funnel-shaped  ones. 

f  This  latter  manipulation  will  make  visible  the  small  strip  F,  on  the  opposite  side 
also  E,  marked  in  the  figure  on  each  side  of  the  instrument. 


Fig.  20.— (Nitze. 
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4.  Beak  turued  for  135°  to  the  right  {d).  Funnel  also  conducted 
toward  this  side.  Cystoscope  withdrawn  to  the  internal  urethral  orifice. 
Portion  viewed  =  D. 

So  far  that  portion  of  the  bladder  has  been  inspected  which  is  situ- 
ated above  a  plane  put  through  the  longitudinal  axis  of  the  instrument 

transversely.  It  is  the 
largest,  and  embraces 
the  entire  anterior 
wall,  the  vertex,  and 
the  upper  larger  por- 
tion of  the  posterior 
and  the  two  lateral 
walls. 

To  view  the  por- 
tion below  this  plane, 
the  beak  is — 

(B)  Directed  down- 
ward by  turning  it 
(from  position  a  or  5) 
180° ;  the  funnel  is 
pressed  down,  and  the 
instrmnent  pushed 
deep  into  the  cavity  of 
the  bladder  close  to  its 
anterior  wall  (Fig.  21). 
I  deem  it  correct  to  give  this  rather  elaborate  and  theoretical  descrip. 
tion  here  to  prove  that  in  the  majority  of  cases  we  can  really  examine  the 
entire  inner  surface  of  the  bladder  with  cystoscope  Xo.  1.  (Only  in  ex- 
ceptional cases  we  have  to  use,  besides,  Nos.  2  and  3,  the  former  for  the 
fundus  in  cases  of  marked  hypertrophy  of  the  prostate,  the  latter  if  the 
immediate  neighborhood  of  the  internal  urethral  orifice  presents  patho- 
logical conditions).  It  may  easily  impress  the  reader  as  if  the  examination 
"  in  praxi  "  is  a  difiicult  manoeuvre  ;  but  that  is  not  at  all  so.  It  is  by  far 
simpler  and  easier.  The  above  theoretical  points  are  more  for  the  begin- 
ner than  for  the  experienced  cystoscopist,  to  be  sure  that  really  the  entire 
surface  of  the  bladder  had  been  inspected.  The  turning  around  the  lon- 
gitudinal axis  for  22^°,  45°,  135°,  etc.,  is  also  not  to  be  taken  literally. 
The  size  of  the  angle  in  which  the  field  of  vision  appears  is  not  exactly 
45°,  as  represented  in  Fig.  20.  In  most  cystoscopes  it  is  45°  to  65°. 
Thus  the  border-strip  of  mucous  membrane,  examined  in  position  «,  will 
come  into  view  for  a  second  time  in  position  1>.  The  border-line  of  d 
will  cover  that  of  «,  and  so  forth.  In  pi-axi,  moreover,  the  positions  de- 
scribed have  to  follow  each  other  differently.     The  last  (Fig.  21)  has  to 


Fig.  21.— (Xitze.) 
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be  the  first.  In  other  words,  we  at  once  direct  the  beak  to  the  fundus  of 
the  bladder,  "  for  it  is  this  section  of  the  bladder  which  contains  or  con- 
ceals for  the  most  part  those  diseases  which  rank  as  '  obscure.'  "  The 
inferior  zone  of  the  bladder  is  to  vesical  endoscopy  what  the  optic  disk 
is  to  ophthalmoscopy,  the  most  important  area  in  the  examination " 
(Fenwick).  To  complete  the  latter,  we  will  then  afterward  direct  our 
attention  to  the  less  interesting  middle  and  superior  zones,  by  quickly 
turning  and  moving  the  cystoscope  in  the  other  positions  described 
above. 

A  few  more  general  points  have  yet  to  be  emphasized  : 
Make  first  examination  always  with  the  prism  far  away  from  the  ob- 
ject. If,  then,  something  has  attracted  special  attention,  approach  it  with 
the  prism,  but  bear  in  mind  the  inversion  and  twisted  appearance  of  cer- 
tain pictures,  and  the  nearer  the  prism  the  larger  the  object,  and  vice  versa. 
The  knob  soldered  to  the  upper  brim  of  the  funnel  should  be  frequently 
touched  during  the  examination,  to  be  always  informed  where  the  object 
just  observed  is  situated. 

The  distance  between  the  prism  and  object  is  estimated  by  the  space 
in  which  the  beak  has  been  moved  forward  from  the  internal  urethral 
orifice  into  the  bladder,  by  the  position  of  the  shaft,  and  by  the  amount 


Fig.  22.— (Nitze.) 

of  light  that  is  thrown  on  the  field  of  vision.  Difference  of  level  is  sig- 
nified by  a  great  difference  in  the  degree  of  illumination  of  neighboring 
portions. 

Size  and  shape  of  a  prominent  object  (tumor,  etc.)  are  diagnosed  by  the 
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size  and  shape  of  the  shadows  thrown  npon  the  vesical  wall  in  various 
positions  of  the  lamp. 

The  moment  when  the  surface  of  the  lamp  touches  the  mucous  mem- 
brane is  marked  by  sudden  darkening  and  deep  reddening  of  the  field  of 
vision  (Fig.  22),  also  by  the  burning  sensation  soon  experienced  by  the 
patient ;  then  move  beak  in  opposite  direction,  as  done  just  before,  and 
the  former  bright  illumination  will  return. 

Summary  of  Former  Scattered  Remarks  with  Reference  to  the  Use  of  the 
Cystoscope  in  Patients  with  Hypertrophy  of  the  Prostate. — 1.  If  possible, 
use  the  irrigating  cystoscope.  Of  course,  the  general  surgical  rule  for 
this  trouble  must  be  strictly  obeyed — namely,  to  press  the  handle  gently 
down  as  far  as  possible  before  the  beak  is  made  to  enter  the  bladder. 
The  short  (Mercier's)  beak  of  the  cystoscope  is  excellently  fitted  for  this 
purpose. 

2.  Start  a  gentle  irrigation  while  passing  the  prostatic  portion  of  the 
urethra.     If  the  caliber  of  the  urethra  is  less  than  25  French,  introduce 

\w:.Aid"" 
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Fig 


(Nitze.) 


cystoscope  No.  1  long,  and  just  previously  inject  some  glycerin  into  the 
posterior  urethra.  If  this  latter  instrument  must  be  used,  a  failure  may 
Ije  expected.*     Bleeding  is  easily  started  when  a  solid  instrument  passes 

*  For  quite  exceptional  cases  we  need  a  still  longer  Instrument.     As  Nitze  asserts,  a 
cystoscope  can  be  nuuuif  acta  red  as  long  as  35  eentimotres  (equal  to  13J  inches).     Its  cali- 
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the  prostatic  portion.     The  blood  settles  on  prism  and  lamp.     The  field 
of  vision  appears  diffusely  red. 

3.  The  larger  the  prostate  the  more  firmly  is  the  instrument  held  in 
its  changed  equilibrium.     The  necessary  funnel-shaped  motions  (see  above) 


Fig.  -24. — (Nitze.) 


are  in  these  cases  less  extensive,  besides  being  more  painful  to  the  patient 
and  quite  tiresome  for  the  cystoscopist.  It  is  difiicult  to  explore  the 
bladder  thoroughly.  In  obstinate  cases  narcosis  should  therefore  be  used. 
It  will  be  a  great  help.  In  very  pronounced  cases  we  may  need  cysto- 
scope  ISTos.  2  and  3. 

(Every  solid  instrument  (sound  or  catheter),  if  introduced  through  a 
normal  male  urethra,  shortens  the  latter  for  about  three  quarters  to  one 
inch.  This  is  caused  by  flattening  the  curve  which  the  normal  urethra 
makes  in  its  way  around  the  lower  border  of  the  symphysis  (Fig.  23). 
This  flattening  depresses  the  prostate  and  stretches  the  ligamentum  sus- 
pensorium  penis  (Fig.  24).^    Thus  a  double-armed  lever  is  formed.     The 

ber  has  then,  however,  also  to  be  increased,  otherwise  the  illumination  would  be  insuffi- 
cient. (The  note  may  find  a  place  here  that,  on  the  other  hand,  a  good  cystoscope  can  be 
constructed  for  use  in  children  as  small  as  No.  16  French.)  In  such  exceptional  cases  we 
should  make  it  a  rule  to  explore  the  urethra  with  a  prostatic  sound  a  few  days  previous  to 
the  examination,  if  this  is  feasible.  It  will  tend  to  spare  trouble  to  the  patient  and  dis- 
appointment to  the  cystoscopist. 
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relative  strengtli  of  its  two  arms  determines  the  middle  (equilibrium)  posi- 
tion of  the  sound  which  was  introduced  and  left  to  itself.  In  a  normal 
bladder  this  position  is  such  that  the  shaft  does  not  touch  the  fundus,  but 
forms  with  it  an  angle  of  about  20°,  open  posteriorly  (Fig.  24).  In  cases 
of  hypertrophy  of  the  prostate  the  prostatic  portion  of  the  urethra  is 
rigid,  the  ligamentimi  suspensorium  penis,  as  in  all  older  patients,  less 


Fig.  25.— (Nitze.) 

firm.  Thus  the  equilibrium  of  the  sound  is  changed,  as  demonstrated  in 
Fig.  25.  The  axis  of  the  latter  runs  parallel  with  that  of  the  body,  or  is 
even  deviating  posteriorly.) 

4.  Be  careful  in  estimating  the  size  of  the  different  lobes  of  the  pros- 
tate, especially  of  the  median.  They  can  be  observed  with  No.  1,  lying 
in  the  shade.  No.  2  illuminates  them.  The  prism  is  near,  the  object 
therefore  greatly  magnified. 

Cystoscopic  Appearance  of  the  Healthy  Bladder. — To  avoid  grave  mis- 
takes in  interpreting  the  pictures  observed  in  the  diseased  bladder,  the 
cystoscopist  should  first  carefully  study  the  normal  viscus.  Only  if  he 
gets  no  chance  to  inspect  the  interior  of  the  healthy  living  bladder  ought 
he  to  make  use  of  the  cadaver.  The  former  is  by  far  jjreferable.  A 
number  of  important  phenomena  are  to  be  seen  only  there. 

The  medical  man  interested  in  genito-urinary  surgery,  who  once  has 
the  chance  to  leisurely  exjjlore  the  liladder  surface  with  liis  eyes,  no  doubt 
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becomes  an  ardent  admirer  of  this  newest  branch,  of  surgical  diagnosis. 
ISTot  that  the  coloring  (pale,  yellowish-red,  rarely  pink)  and  surface  of  its 
mucous  membrane  (uneven,  hillocky,  on  account  of  the  slightly  j)rojecting 
bundles  of  the  detrusor  muscle),  or  the  fine  ramifications  of  minutest 
blood-vessels,  similar  to  those  seen  on  the  retina  with  the  ophthalmoscope 
(Figs.  26,  2Y,  and  29),  or  the  peculiar  picture  of  the  fold  of  mucous  mem- 
brane around  the  internal  orifice  of  the  urethra  (Figs.  26  and  2Y  *),  will 
especially  strike  him  ;  not  that  tlie  rhythmic  pulsation  of  the  same  spot  of 
the  wall,  especially  on  the  lateral  sides  of  the  bladder  (transmission  of  the 
pulse  of  the  external  iliac  artery),  or  the  glistening  bubble  of  filtered  air 
at  the  vertex  (Fig.  26),  intentionally  injected  for  easier  localization  of  the 
latter,  and  slightly  rolling  up  and  down  according  to  the  displacement  of 
the  intra-abdominal  organs  during  respiration,  will  astonish  him  so  much. 


Fm.  26.— (Nitze.)  Fig.  27.— (Nitze.) 

ISTay,  it  is  the  cystoscopic  picture  of  the  fundus  of  the  bladder,  the  trigo- 
num  with  the  mouth  of  the  ureters  and  their  folds  of  mucous  membrane, 
which  will  arouse  his  most  intense  interest.  Nearly  every  surgeon  will 
once  have  had  the  opportunity  of  observing  the  small  fountains  of  urine 
emitted  from  the  everted  mouths  of  the  ureters  in  congenital  exstrophy 
of  the  bladder,  or  perhaps  in  a  specially  favorable  case  of  vesico-vaginal 
fistula.  Often  he  may  have  watched  the  same  picture,  after  the  bladder 
had  been  opened  by  the  suprapubic  incision  and  the  patient  put  in  Tren- 
delenburg's posture,  and  have  then  even  catheterized  the  small  channels 
with  ease.  Yet  it  is  like  a  revelation  to  watch  this  phenomenon  under 
ordinary  circumstances  in  the  healthy  living  bladder  which  is  filled  with 
transparent  fluid  ;  to  see  the  glycerin-like  jets  of  urine,  appearing  inter- 
mittently about  every  thirty  to  sixty  seconds,  sometimes  not  oftener  than 
every  five  to  six  minutes  (and  that  in  non -pathological  cases),  not  simply 

*  Fig.  27  shows  at  the  same  time  the  cystoscopic  picture  of  a  benignant  growth. 
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run  down  as  in  the  congenitallj  or  artificially  opened  viscus,  but  create, 
physiologically,  sudden  whirls,  which  last  a  few  seconds  and  then  slowly 
disperse  in  the  clear  medium. 

When  I  observed  this  for  the  first  time  with  the  cystoscope  (January, 
1888),  no  mention  had  yet  been  made,  in  the  very  few  articles  bearing  on 
cystoscopy,  which  had  been  published  up  to  that  time,  with  i-eference  to 
the  peculiar,  physiological,  intermittent  motions  of  the  mouth  of  the 
ureters,  and  their  adjacent  fold  of  mucous  membrane.  On  April  9, 
1888,  I  expressed  myself  with  reference  to  this  observation  in  my  paper 
"  On  Cystoscopy  and  the  Xew  Cystoscope  of  Nitze  and  Leiter "  (New 
York  Medical  Journal,  April  21,  1888),  as  follows  :  "  In  watching  more 
closely  the  orifice  of  either  of  the  ureters  for  some  time,  I  have  easily 
been  able  to  see  how  the  urine  entered  the  bladder  at  intervals  of  from 
thirty  to  sixty  seconds.  I  have  been  enabled  to  do  so  by  the  whirls 
which  the  urine — viz.,  a  solution  of  salts — produced  in  the  water  that  had 
been  injected  into  the  bladder  (we  can  see  the  same  arise  at  any  time 
when  we  pour  urine  into  a  test-tube  filled  with  water).  On  the  same 
occasion  I  observed  quite  an  interesting  physiological  phenomenon, 
which  is  not  mentioned,  as  far  as  I  have  seen,  in  any  one  of  our  hand- 
books on  physiology.  It  is  well  known  that  the  urine  enters  the  bladder 
at  intervals  with  a  rush,  and  so  much  so  that  it  forms  a  real  little  foun- 
tain when  the  bladder  is  opened  by  incision.  The  urine  is  pressed  for- 
ward, firstly,  by  the  vis  a  tergo ;  secondly,  by  the  difference  in  pressure 
between  the  pelvis  of  the  kidney  and  the  cavity  of  the  bladder ;  and, 
thirdly,  by  the  peristaltic  contractions  of  the  ureteral  muscles.  ISTow,  as 
there  are  in  the  walls  of  the  ureter  more  muscular  fibers  running  longi- 
tudinally than  transversely,  the  orifice  of  the  ureter,  and  with  it  the  ele- 
vation of  the  mucous  membrane  in  which  it  ends,  is  drawn  inward  at  the 
end  of  each  conveyance  of  urine  into  the  bladder,  the  orifice  and  its 
nearest  adjacent  parts  then  taking  the  shape  of  a  funnel.  After  a  few 
seconds  it  returns  to  its  former  position."  Two  years  later  I  said  (Annals 
of  Surgery,  June,  1890) :  "  When  the  urine  begins  to  enter  the  bladder, 
the  mouths  of  the  ureters  with  their  elevation  of  mucous  membrane  keep 
their  position,  or  are  sometimes  pressed  a  little  forward.  Only,  at  the 
end  of  each  conveyance  of  urine  into  the  bladder  the  orifice  is  drawn  in- 
ward, and  assumes  with  its  nearest  adjacent  parts  the  shape  of  a  funnel. 
As  soon  as  the  last  drop  of  urine  has  been  passed  into  the  bladder  the 
mouths  of  the  ureters  return  to  their  former  place."  I  mention  this, 
because  Nitze  has  seen  tlie  different  phases  of  this  plienomenon  in  rather 
the  opposite  succession  :  {loc.  cit.  page  147)  "  Tlie  mouth  of  the  ureter  first 
slowly  contracts  to  the  size  of  a  very  small  groove,  and  then  again  grad- 
ually enlarges  to  its  former  size,  at  this  moment  suddenly  giving  exit  to 
the  urine ;  it  then  remains  in  this  middle  position  for  a  sliort  while,  until 
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the  recurrence  of  the  same  movement  determines  a  repetition  of  the  phe- 
nomena." Fenwick  states  {Log.  cit.  pages  82,  83) :  "  If  one  of  these  orifices 
be  watched  carefully,  the  curious  phenomenon  of  eiflux  will  be  seen.  The 
little  slit  will  suddenly  gape  and  a  tiny  swirl  of  fluid  will  be  emitted.  .  .  . 
Not  infrequently  the  observer  will  notice  a  rhythmic  contraction  in  the 
ureteral  orifice  and  the  surrounding  bladder  wall.  Should  the  orifice  be 
projecting  inward  as  a  cone,  the  apex  of  the  body  will  alternately  recede 
and  protrude."  I  think  that  I  am  not  mistaken  in  assuming  that  the 
funnel-like  retraction  and  contraction  of  the  ureteral  "  orifice  "  generally 
immediately  follows,  not  precedes,  the  jet  of  urine.  It  announces  its  end, 
not  the  beginning.* 

Cystoscopic  Appearance  of  the  Diseased  Bladder. — Nitze  gives  a  very 
good  resume  of  the  capabilities  of  the  cystoscope  in  pathological  condi- 
tions of  the  bladder.  The  present  electric  illumination  of  the  bladder, 
he  says,  gives  us  the  means  of  establishing  a  strict  differential  diagnosis 
between  the  various  forms  of  catarrh  of  the  bladder  ;  it  is  easy  to  see 
with  it  ulcerations,  to  demonstrate  diverticula,  to  find  and  localize  foreign 
bodies  ;  it  seems  almost  unnecessary  to  mention  how  plainly  we  can  now 
see  stones,  make  out  their  number,  size,  shape,  and  mobility,  and  percuss 
them  with  the  beak  of  the  instrument ;  how  encysted  stones,  too,  will  not 
escape  the  examining  eye  ;  especially  the  diagnosis  of  tumors  of  the  blad- 
der is  now  easy,  and  can  be  made  early. 

The  rapidly  following  development  of  this  new  method,  which  is 
illustrated  by  manifold  brilliant  results  in  clearing  up  previously  obscure 
urinary  diseases  with  electric  illumination  of  the  bladder,  is  laid  down  in 
the  already  comparatively  large  literature  on  cystoscopy.  I  would  by  far 
trespass  the  limits  of  this  article — which  is  mainly  written  to  illustrate  and 
describe  the  best  and  most  improved  instruments,  the  practical  application 
of  the  cystoscope  for  diagnostic  and  other  purposes,  as  well  as  its  limi- 
tations— should  I  try  to  enumerate  everything  of  interest  that  has  so 
far  been  seen  in  the  bladder,  and  described  in  published  accounts.  It 
would,  besides,  be  of  no  intrinsic  value.  Certainly  it  is  not  exaggerated 
to  state  that  the  results  obtained  by  cystoscopists  of  nearly  every  nation- 
ality within  the  last  four  years  sustain  Nitze's  original  statement  and 
predictions  in  every  particular. 

The  brief  report  of  a  few  cases  of  vesical  disease  may  illustrate  the 
different  chapters  in  their  cystoscopic  appearance  : 

1.   Catarrh. — As  in  other  organs,  catarrh  of  the  bladder  manifests 

*  The  ureteral  "  cone,"  this  elevation  of  mucous  membrane  produced  by  the  oblique 
direction  of  the  lower  end  of  the  ureter  in  penetrating  the  vesical  wall,  often  shows  one  or 
more  rather  slow  peristaltic  contractions  which  precede  the  eiflux  of  urine.  If  these  con- 
tractions are  confined  to  the  immediate  neighborhood  of  the  mouth  of  the  ureter,  the  lat- 
ter is  pushed  forward  (erecting)  before  the  whirl  of  ui'ine  appears. 
30  «* 
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itself  by  redness  and  oedematous  swelling  of  the  mucons  membrane,  and 
in  the  production  of  a  catarrhal  secretion.  The  pictures  show  a  great 
variety,  and  yet  do  not  distinctly  differ  from  each  other,  in  accordance 
with  the  various  degrees  of  cystitis,  so  much  the  more  as  the  latter  is  so 
often  combined  with  and  especially  dependent  wpon  other  vesical  troubles. 

a.  Acute :  Symptoms  well  known.  Cystoscopy  not  indicated.  Pic- 
tures only  of  pathologico-anatomical  interest ;  especially  studied  in  gonor- 
rhoeal  cystitis  by  Finger  (Wiener  medizinische  Presse,  1880,  page  997). 
Mucous  membrane,  in  proportion  to  the  extent  and  intensity  of  the  process, 
more  or  less  swollen  and  turgescent,  especially  at  the  neck  of  the  bladder, 
is  marked  with  anastomosing,  greatly  dilated  vessels  (injection  thus  irregu- 
lar, circumscribed,  with  interposed  large  healthy  portions).  In  very  acute 
cases  the  mucous  membrane  is  studded  with  h^emorrhagic  spots,  streaks, 
or  blotches  (ecchymoses),  or  it  appears  of  a  uniform  dark-red  color.  Epi- 
thelium scaled  off,  either  collected  in  clumps  or  in  long,  thready  streamers, 
which  iloat  in  the  contents  of  the  viscus.  Tlie  diseased  surface  bleeds  if 
touched  with  the  beak  of  an  instrument.  Other  cases  of  acute  cystitis 
have  very  nearly  the  same  appearance,  only  the  extent  is  sometimes  more 
marked.* 

i.  Hsemorrhagic  :  A  subacute,  formerly  not  well-known,  but  impor- 
tant form  of  cystitis.  Symptoms  often  precisely  similar  to  those  evoked 
by  growth  in  the  bladder ;  obstinate  to  cure.  Character  usually  benign. 
According  to  Fenwick,  "  a  certain  form  of  hsemorrhagic  cystitis  pre- 
cedes the  formation  of  that  stunted  nodular  carcinoma  of  the  mucous 
membrane  which  accompanies  interstitial  malignant  growth  of  the  vesical 
wall "  (compare  the  precancerous  stage  of  the  mucous  membrane). 

e.  Chronic :  Great  variety  of  characteristics,  according  to  the  degree 
of  the  attending  inflammation.  If  that  be  slight,  the  mucous  membrane 
is  strikingly  pale,  nowhere  reddened,  but  thickened.  After  short  irriga- 
tion only  a  few  clumps  of  muco-pus  are  seen  t(j  adhere  to  its  surface. 
In  other  cases  the  color  of  the  mucous  membrane  is  dark  gray,  probably 
resulting  from  often-recurring  inflammatory  attacks  which  had  been 
marked  by  sub-  and  intra-mucous  sugillations.  Here  rugse  are  often 
swollen,  of  yelvety  appearance,  especially  on  their  surface,  running  par- 
allel in  the  shape  of  longitudinal  thick  folds.  They  often  appear  circum- 
scribed in  irregular  groups;  strips  of  sticky  nnicus  adhere  to  their  sur- 
face and  float  in  the  fluid.  They  are  easily  mistaken  for  a  tumor  when 
near  the  internal  urethral  orifice  (magnifiedj  and  inspected  from  the  side. 
If  an  acute  attack  is  grafted  on  such  a  chronic  form,  mainly  the  top  of 
these  folds  and  the  portions  around  the  neck  of  the  bladder  appear  deep 

*  If  pathognomonic  symptoms  are  well  defined,  the  use  of  the  cystoscope  is  here  as 
"well  prohibited  as  that  of  a  catheter  or  sound. 
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red.  As  just  stated,  the  cystoscopic  pictures  of  clironic  cystitis  show  the 
greatest  variety.  Their  study  is  very  necessary  to  develop  a  skilled  cys- 
toscopist. 

Note. — In  many  patients,  male  and  female,  who  mainly  complained  of  frequent  mic- 
turition (every  ten  to  thirty  to  sixty  minutes)  and  tormenting  tenesmus,  having  besides 
clear  urine  of  low  specific  gravity  with  a  large  amount  of  bladder  epithelium,  sometimes 
of  all  the  three  layers,  the  cystoscope  always  revealed  the  same  condition,  namely,  perfectly 
normal  bladder ;  from  the  injected  trigonum  to  the  neck  a  continuous  dense  network  of 
dilated  capillaries.  Whether  this  be  primary  or  secondary,  I  should  at  present  not  ven- 
ture to  decide. 

d.  Ulcerative :  (ISTon-tubercular.)  Very  rare,  only  occurring  in  very 
grave  forms  of  vesical  disease.  Bladder  always  very  irritable,  barely 
holding  two  ounces.     Cystoscopy  therefore  often  impossible. 

Case. — Girl,  seventeen.  Enuresis  nocturna,  since  childhood;  great  vesical, 
painless  irritability  (capacity,  two  to  three  ounces) ;  haematuria,  formerly  inter- 
mittent, lately  continuous.  Urine  ammoniacal.  No  tuberculous  history.  Cys- 
toscoxjy:  Many  irregular  deep- red  patches  of  a  granulating  surface,  partially 
covered  with  deposits  of  snow-white  mucus  spread  over  the  whole  interior  of 
the  bladder,  especially  numerous  on  the  right  side  and  vertex,  still  more  in  the 
fundus  around  the  right  ureteral  orifice;  intermediate  mucous  membrane 
slightly  hyperaemic,  near  the  neck  of  the  bladder  velvety ;  otherwise  not  mate- 
rially changed.  No  bleeding  during  examination.  Examination  rather  hur- 
riedly performed,  as  the  four  ounces  of  fluid  originally  injected  under  pressure 
continiiously  flow  away  again  alongside  the  cystoscope.  Microscopical  exami- 
nation of  deposit  in  urine  seemed  to  reveal  sarcomatous  elements.  Probable 
diagnosis  :  multiple  sarcoma  of  the  bladder.  Soon  afterward  the  surgeon  who 
had  brought  the  patient  to  my  office  performed  suprapubic  cystotomy,  and  care- 
fully scraped  the  bladder  as  thoroughly  as  i)ossible.  Report  of  pathologist  with 
reference  to  the  removed  scraps  of  tissue  also  in  favor  of  sarcoma.  Subsequent 
observation,  however,  excluded  a  new  growth.  Diagnosis  (by  exclusion) : 
chronic  non-tuberculous,  ulcerative  cystitis. 

2.  Tuberculosis. — a.  Tubercular  cystitis  without  ulceration.  Pathog- 
nomonic cystoscopic  picture  of  this  trouble  has  not  yet  been  definitely 
established.  If  tubercle  bacilli  have  been  found  in  the  urine  before  cys- 
toscopy is  tried,*  a  localized  hypersemic  spot  of  the  vesical  mucous  mem- 
brane seen  through  the  cystoscope  has  to  be  diagnosticated  as  being  most 
probably  one  of  tuberculous  character  (tuberculous  infiltration). 

An  interesting  case  of  tubercular  cystitis,  diagnosed  in  its  beginning 
cystoscopically,  is  reported  by  Burckhardt. 

Man,  thirty-seven.  Chronic  gonorrhoeal  urethritis,  with  following  cystitis 
(for  nine  months).     No  gonococci,  no  tubercle  bacilli.     Local  treatment  with- 

*  They  will  be  by  far  easier  found,  even  in  a  relatively  clear  urine,  and,  if  present  in  a 
very  minute  quantity,  by  the  centrifugal  method  of  Stenbeck,  modified  by  von  Prisch  (Zur 
Diagnose  der  tuberkulosen  Erkrankungen  der  Urogenitalsystems.  Internat.  klin.  Rund- 
schau, 1891,  Nos.  28-30 ;  also,  Wiener  klin.  Wochenschr.,  1891,  No.  23,  and  Berl.  klin. 
Woehenschr.,  1892,  No.  22,  p.  531). 
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out  improvement.  CystoscoiDv  :  Mucous  membrane  hypersemic,  dotted  with 
numerous  minute  ecchymoses  ;  their  chcumference  dark  red  (Fig.  28).  Many 
anastomosing  vessels.  Tubercular  cystitis  suspected.  Diagnosis  later  corrobo- 
rated, as  tubercular  epididymitis  develops  bilaterally,  and  necessitates  castration. 

It  is  to  be  hoped  that  such  cases,  if  made  out  in  this  manner,  will 
henceforth  be  piiblished  in  their  cystoscopic  detail.  Only  then  we  may 
hope  to  diagnose  the  tubercular  cystitis  with  the  cystoscope,  "  even  if  no 
tubercle  bacilli  had  been  found  in  the  urine." 

h.  Ulceration. — If  no  catarrh  of  the  bladder  is  present,  one  or  more 
characteristic  ulcerations  will  be  seen  upon  an  otherwise  perfectly  healthy 
mucous  membrane. 

Case. — Man,  forty-five  ;  sick  twelve  years.  Intermittent  hasmaturia  and 
increasing  trouble  since  two'years  and  a  half.  Suppurating  right  kidney.  Tu- 
bercle bacilli  abundant.  Is  the  bladder  also  involved  ?  Cystoscopy,  April, 
1890:  Immediately  above  the  swollen  mouth  of  the  right  m'eter  and  its  eleva- 
tion of  mucous  membi'ane  an  ulcerated  spot  of  about  the  size  of  two  silver  dol- 
lars. Purplish-red,  broad  elevations  (evidently  the  inflamed  fibers  of  the  de- 
trusor muscle)  cross  each  other  in  different  directions.  Small  particles  of  snowy, 
shining  mucus  adherent  to  their  surface  float  in  the  fluid.  Depressions  between 
these  elevations  of  a  lighter  hue,  also  covered  with  mucous  flakes.  In  between 
them  numerous  very  small  and  larger  sessile  growths  of  grayish  coloring,  a  few 
about  as  large  as  a  pin's  head,  undoubtedly  miliary  tubercles.  On  one  spot  a 
small,  rhomboid-shaped,  dark-red  (hEemoi^rhagic)  spot.  The  entire  other  inner 
surface  of  the  bladder  perfectly  normal,  of  grayish-white  color,  rather  anemic, 
corresponding  with  the  condition  of  the  patient. — (Author.) 

In  all  these  cases  the  cystoscope  has  to  be  used  with  great  gentleness 
and  care.  The  trouble  of  patients  who  suflEer  from  tuberculous  vesical 
disease  is  sometimes  greatly  aggravated  by  introducing  a  solid  instrument 
into  the  bladder.     If  the  diagnosis  is  clear,  cystoscopy  is  contra-indicated. 

Hypertrophy  of  the  Prostate,  especially  its  Median  Lobe. — Tixibec- 
ular  Madder  {vessie  a,  colonnes). — Although  cystoscope  ISTo.  1  does  not 
"  illuminate  "  the  internal  urethral  orifice,  still  we  can  see  with  it  a  swollen 
prostate  gland,  and  after  a  sufficient  experience  estimate  its  size.  On 
the  fundus,  or  rather  between  it  and  the  internal  urethral  orifice,  a  small 
portion  of  the  gland — in  the  picture  a  massy  projection  situated  between 
prism  and  lamp — is  of  high  red  coloring,  on  account  of  the  oblique  direc- 
tion of  the  rays.  The  other  part,  especially  the  j^rominent  median  lobe, 
is  lying  in  the  shade.*  Frequently  we  see  the  internal  urethral  orifice 
surrounded  by  a  collarette  of  the  hypertrophied  gland.  If  it  be  sore,  I 
have  often  seen  blood  oozing  from  its  surface  in  a  continuous  small, 
shadowed  stream,  or  a  greatly  magnified  coagulum,  adherent  to  its  sur- 
face, streaming  in  the  fluid. 


With  cystoscope  No.  3  all  three  lobes  can  \)Q,  illuminated.     (Fig.  29.) 
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Yery  important  for  diagnosing  hypertrophy  of  the  prostate  is  the 
(diaphanoscopic)  picture  of  the  fold  of  mucous  membrane  around  the 
upper  circumference  of  the  internal  orifice  of  the  urethra,  to  be  briefly 
called  "inner  fold."  Under  ordinary  circumstances  this  fold  presents  itself 
at  the  moment  the  prism  enters  the  bladder,  in  the  shape  of  a  sharply  cut 
half -moon.  On  account  of  the  peculiarities  of  the  optic  apparatus  its 
picture  is  seen  inverted,  and  therefore  observed  in  the  lower  half  of  the 
cystoscopic  picture,  its  concavity  pointing  upward  (Fig.  26).  If  the  pros- 
tate is  in  the  state  of  hypertrophy,  this  neatly  and  everywhere  equally  out- 
lined thin  fold  is  thickened,  irregu- 
lar, and  nodulous.  The  gentle  con- 
cave curve  is  represented  by  a  deep 
angular  notch  with  two  upwardly 
divergent  thick  folds  (Fig.  30). 

Especially  prominent  in  the  pic- 
ture, but  greatly  enlarged,  appears 
the  median  lobe  of  the  prostate 
gland. 

Case.— Man,  seventy.  Relies  en- 
tirely upon  catheter,  which  has  fre- 
quently to  be  passed.  Passage  attended 
by  difficulty  and  pain.  Urine  clear ;  no 
albumin,  no  casts ;  great  local  distress. 
Cystoscopy  :     Slightly     hypertrophied  ^'<*-  ^i-    (Nitze.) 

median  lobe  of  about  one  half  to  three 

quarters  the  size  of  the  third  phalanx  of  the  middle  finger,  easily  diagnosticated; 
the  bladder  presents  a  vessie  a  colonnes  in  a  most  beautiful  manner  (Figs.  30, 
31,  and  32).  On  suprapubic  cystotomy,  performed  by  another  surgeon,  the  third 
lobe  was  found  as  diagnosticated. — (Author.) 

Diverticulum. — Its  formation  is  closely  connected  with  trabecular 
hypertrophy ;  therefore  mostly  found  in  such  cases,  solitary  or  multiple, 
sometimes  in  all  stages  of  development  (Fig.  32). 

Case. — Man,  sixty -four;  diabetic,  hypertrophy  of  the  prostate,  chronic  ca- 
tarrh. Cystoscopy :  All  symptoms  of  chronic  catarrh ;  trabecular  bladder.  A 
little  above  the  mouth  of  the  left  ureter  a  large  dark  spot  of  about  the  size  of 
a  five-cent  piece ;  its  lining  mucous  membrane  wrinkled ;  no  more  dark  spots 
visible.  Light  of  cystoscope  turned  off,  and  tip  j)osted  right  in  front  of  this 
spot,  gently  pushed  forward.  It  evidently  enters  a  cavity,  but  touches  no  con- 
crement.  Diagnosis:  Diverticulum  (Fig.  33).*  Two  years  later  epicystotomy 
becomes  imperative,  and  shows  a  large  diverticulum  at  the  diagnosticated  spot, 
(then)  filled  with  phosphatic  debris. — (Author.) 

*  The  stones,  as  seen  in  the  picture,  were  not  present  in  this  case.  (Cf.  "  Encysted 
Stones.") 
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Foreign  Bodies. — It  is  self-understood  that  foreign  bodies,  not  to  be 
detected  by  the  sound  even  in  the  hands  of  a  well-experienced  surgeon, 
can  not  only  be  seen  but  localized. 

Case  I. — Man,  fifty-four;  tabetic,  who  catheterized  himself.  Having  done  so 
one  night,  patient  fell  asleep.  On  awakening,  catheter  nowhere  to  be  found. 
Entered  von  Dittel's  clinic.  Gruenfeld's  endoscope,  tried  first,  gave  negative 
result.    On  using  the  old  Nitze-Leiter  endoscope,  December  16, 1883,  there  came 


Fig.  .34. 

into  view  "  a  symmetric,  elongated,  yellowish  body,  somewhat  like  an  '  ascaris 
lumbricoides,'  which  was  evidently  the  catheter  covered  with  a  yellow  urinary 
deposit"  (Fig.  34).  In  one  spot  it  was  seen  as  reflected  over  itself  (Fig.  35).  It 
was  extracted  with  a  lithotrite. 

Case  II. — Lad,  eighteen:  had  introduced  a  medium-sized  pin,  head  forward, 
into  his  urethra.  Nine  days  later,  on  account  of  great  i^ain,  admitted  to  Nico 
ladoni's  clinic.  Different  mstruments  failed  to  detect  the  body.  By  means  of 
the  old-shaped  cystoscope,  pin  plainly  seen  fixed  in  the  right  part  of  the  anterior 
wall,  close  to  the  vertex.  It  cast  a  shadow  on  the  opijosite  wall  of  the  bladder, 
and  could  be  well  demonstrated  to  a  large  assembly  (Fig.  36). 

Case  III. — Lady,  thirty-five;  ovariotomy,  by  Martin,  of  Berlin,  April,  1885; 
pedicle  and  vessels  tied  with  silk.  Recovery.  Two  years  later,  serious  sickness. 
At  last  an  intraperitoneal  abscess  perforated  into  the  bladder.  Shortly  after- 
ward stone  discovered.  A  portion  removed  with  the  lithotrite.  Patient  then 
evacuated  a  silk  thread.  One  month  later,  sound  demonstrated  presence  of 
stone,  left  at  the  first  operation :  crushed  by  Nitze,  August  18th.  A  few  silk  liga- 
tures passed  and  extracted.  Two  days  later,  neither  sound  nor  lithotrite  could 
detect  anything  further  in  the  bladder.  Cystoscopy  (Nitze)  :  On  the  left  side 
another  ligature  discovered.  "  One  of  the  ends  projected  out  from  the  walls, 
glistening  in  the  brilliant  illumination  of  the  light;  a  smaller  and  shorter  end 
was  found  below,  and  the  middle,  or  loop  and  knot  part,  was  buried  in  a  rose- 
colored  granulation-papilla,  which  sprang  from  a  well-marked,  crater-like  de- 
pression in  the  mucous  membrane  (Fig.  37).  The  longer  thread  threw  a  distinct 
shadow  on  the  subjacent  surface,  which  traveled  to  and  fro  according  to  the 
movements  of  the  lamp.  The  ligature  had  exactly  the  same  appearance  as  the 
one  removed  the  previous  day  in  tlie  blades  of  the  litbotrite.  The  condition  thus 
being  diagnosticated  and  localized,  another  thread  two  and  a  half  inches  long 
was  cleverly  caught  with  the  blade  of  the  lithotrite  and  removed  by  Nitze.  The 
knot  with  the  shorter  end  remained  in  the  wall,  as  seen  again  through  the  cysto- 


EMPLOYMENT   OF   THE   CYSTOSCOPE.  479 

scope.  Patient  had  then  to  leave  for  America.  ConditioD  explained  to  her. 
November  11th,  the  same  year,  a  small  stone  was  extracted  by  Prof.  Gross,  of 
Philadelphia,  hanging  on  that  silk  thread  which  had  to  be  left  in  situ  by  Nitze 
three  months  previously.     Entire  recovery. 

Stones. — It  seems  almost  unnecessary  to  mention  that  we  can  plainly 
see  stones  in  the  bladder,  make  out  their  size,  shape,  and  mobility,and  per- 
cuss them  with  the  beak  of  the  cystoscope,  by  the  guidance  of  our  eyes. 

Case. — Man,  fifty -three;  short-lasting' lumbar  pain  on  left  side,  in  fall  of  1886. 
One  year  later  developed  symptoms  of  stone,  but  no  hematuria,  no  stoppage  of 
flow  of  urine.  Repeated  examination  by  a  very  able  surgeon  failed  to  detect 
stone.  Condition  getting  steadily  worse,  patient  was  sent  to  me  for  cystoscopy. 
On  patient's  urgent  request,  cystoscope  at  once  introduced.  In  the  fundus  an 
oval-shaped,  brownish  body  covered  with  white  spots  (evidently  phosphatic  de- 
posits) of  the  size  of  an  almond  at  once  detected.  It  lay  in  the  pouch  behind 
the  enlarged  prostate,  and  threw  a  distinct  shadow  upon  the  opposite  wall  of 
the  bladder.  Light  turned  off,  and  body  touched  with  tip  of  instrument.  Un- 
mistakable click.  Suprapubic  lithotomy.  Stone  easily  removed.  It  presented 
the  characteristics  as  seen  with  the  cystoscope. — ( Author).  A  very  good  cysto- 
scopic  picture  of  stone  is  given  by  Nitze  (Fig.  38). 

Encysted  Stones. — Fenwick  reports  the  following  case  (Intern.  Med. 
Annual,  1892,  page  119) : 

Man,  sixty,  symptoms  of  an  enlarged  prostate,  complicated  with  stone,  present 
for  many  months.  Sounding,  on  four  separate  occasions,  with  and  without  ether, 
resultless.  Cystoscopy :  A  "  pile  of  small  concretions  lodged  deep  in  a  sac  " 
(Fig.  33).  A  small-jawed  lithotrite  was  guided  to  the  mouth  of  the  pouch  and 
the  beak  edged  in ;  calculi  were  seized,  pulled  out  and  crushed.  Complete  recov- 
ery.    Cystoscopy  one  year  after :  Sac  greatly  contracted ;  free  from  stone. 

Tumors. — In  establishing  their  "  early  diagnosis  "  cystoscopy  celebrates 
its  greatest  triumph.  Many  cases  have  been  reported  where  the  cystoscope 
easily  revealed  this  formerly  obscure  trouble.  (Cf .  Albarran,  loc.  cit.,  page 
422  and  following  pages.) 

Case. — Man,  fifty -three;  for  six  months  pain  in 
glans,  frequent  forcible  micturition,  continuous  hsem- 
aturia.  Cystoscopy:  Round  sessile  growth  with  an 
uneven  surface,  not  unlike  a  large,  round  strawberry, 
on  the  left  wall  of  the  bladder  about  an  inch  above 
the  mouth  of  the  left  ureter  (Fig.  39).*  Blood  oozed 
out  of  its  surface.  Bladder  otherwise  healthy ;  symp- 
toms of  slight  catarrh.  Diagnosis:  Cancerous  sessile 
tumor  of  the  bladder.  Suprapubic  cystotomy,  March 
25,  1890:  Growth  on  the  spot  localized  before,  with 
all    the   characteristics   as   diagnosticated   with    the 

cystoscope;  cut  out  with  knife,  base  burned  with  Paquelin.     Recovery.     No 
recurrence  to  date  (Author). 


*  Picture  corresponded  exactly  to  the  accompanying  cut,  which  is  taken  from  Von  Antal, 
loc.  cit.,  page  406. 
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Note. — Fenwick  believes  he  has  seen  and  found  a  peculiar  condition  of  the  vesical 
mucous  membrane  which  he  calls  "  precancerous."  Four  interesting  cases  are  reported 
for  illustration.  He  rightly  advises  the  cystoscopist  to  be  guarded  with  his  report  in  cases 
where  a  projecting  tumor  or  a  very  definite  change  of  the  mucous  membrane  is  absent, 
but  the  obstinate  character  of  the  symptoms  arouses  suspicion.  The  cystoscopist  "  will 
be  acting  wisely  by  simply  declaring  the  bladder  to  be  free  from  any  projecting  growth  or 
tumor,  and  by  stating  that  operative  interference  is  not  at  once  called  for.  At  the  same 
time,  he  will  do  well  to  hint  that  such  conditions  of  mucous  membrane  are  likely  to  de- 
generate into  carcinoma,  and  that  a  re-examination  at  the  end  of  three  months  is  ad- 
visable "  {loc.  cit.,  p.  160). 

How  greatly  such  exact  diagnosis  *  at  once  facilitates  botli  prognosis 
and  treatment  of  bladder  diseases,  is  obvious.  The  more  thorough  knowl- 
edge of  the  various  forms  of  catarrh  of  the  bladder  will  demand  a  modi- 
fied treatment.  The  diagnosis  of  ulcerations  of  the  wall  of  the  bladder, 
especially  those  of  a  tuberculous  nature,  will  force  the  knife  into  the  sur- 
geon's hands  to  perform  suprapubic  cystotomy,  to  scrape  the  ulcers  under 
the  guidance  of  the  eye,  and  burn  their  base,  or  to  make  a  radical  extir- 
pation which  includes  the  wall  of  the  bladder.  Foreign  bodies,  plainly 
localized,  can  be  removed  with  absolute  certainty  by  a  proper  method. 
If,  after  litholapaxy,  any  detritus  remains  in  the  bladder,  the  cystoscope 
will  find  and  localize  it,  and  therewith  greatly  facilitate  its  removal.  The 
only  plausible  reproach  which  has  been  addressed  to  litholajDaxy  has  thus 
lost  its  foundation.  Litholapaxy,  with  the  help  of  cystoscopy,  will  forever 
rank  highly  among  operations  for  stone.  If  a  catheter  with  a  curvature 
adapted  to  the  locality  of  a  diverticulum  is  introduced  into  the  bladder, 
it  may  be  washed  out,  and  the  catarrh  caused  by  its  presence  may  be  thus 
improved.  If  a  diverticulum  has  been  seen,  the  bladder  must  be  very 
carefully  distended  fc>r  suprapubic  incision. 

The  treatment  of  tumors  of  the  bladder  has  been  especially  benefited 
by  cystoscopy.  "  Early  diagnosis  and  removal  "  characterize  the  progress 
in  this  class  of  cases.  To  remove  benignant  pedunculated  growths,  Nitze 
proposed  not  to  incise  the  bladder,  but  to  crush  the  growth  when  localized 
with  a  long  forceps  introduced  through  the  urethra.  The  curvature  of  the 
forceps  must  correspond  with  the  insertion  of  the  growth. f  The  opera- 
tion may  be  performed  in  one  sitting  or  more.  The  result  will  be  easily 
controlled  by  repeating  cystoscopy  after  some  time.  Yon  Antal  and  Fen- 
wick have  successfully  operated  according  to  this  method;  the  tumors 
should  be  torn  off,  however,  not  crushed  (Von  Antal).  In  view  of  the 
continuously  vanishing  dangers  of  epicystotomy,  and  tlie  sometimes  can- 

*  We  may  rightly  presume  that  the  near  future  will  define  the  cystoscopic  picture  of 
beginning  tubercular  cystitis,  and  proliably  that  of  sypliilitic  condition  of  the  mucous 
memlirane. 

t  G.  G.  Hopkins,  of  Brooklyn,  lias  constructed  a  new  curette  for  tlic  male  bladder, 
which,  as  it  seems,  can  be  well  used  for  this  purpose  (Brooklyn  Med.  Jour.,  January,  1890). 
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cerous  base  of  an  even  small,  seemingly  benign,  villous  growth,  this  latter 
operation  will,  in  most  cases  of  this  kind,  be  the  preferable  interference. 
The  removal  of  growths  through  the  urethra  should  be  confined  to  polypi. 
Still,  it  seems  that  the  strict  visual  diagnosis  may  in  the  future  allow  opera- 
tive interference  by  way  of  the  urethra  in  many  instances.  ISTitze's  operat- 
ing cystoscope  (not  yet  finished)  is  the  latest  and  boldest  outcome  in  this 
direction.  With  its  aid  we  may  look  forward  to  be  able  to  carry  on  in- 
travesical treatment  without  any  cutting  operation,  under  the  direct  guid- 
ance of  our  eyes. 

Certainly  it  has  been  sufficiently  established  to-day,  that  if  any  doubt 
exists  of  the  diagnosis  in  a  case  of  vesical  disease,  and  the  three  cardinal 
conditions  which  enable  a  cystoscopic  examination  to  be  made  are  ful- 
filled, it  is  the  duty  of  the  attending  physician  to  submit  his  patient  as 
early  as  possible  to  this  ocular  inspection.  This  for  the  same  reasons 
as  would  lead  him  to  use  a  mirror  to  look  at  the  interior  of  the  larynx, 
eye,  nose,  or  ear,  in  their  respective  disorders. 

Visual  Fallacies  of  the  Cystoscope,  and  how  they  may  be  avoided. — The 
fact  must  be  emphasized,  that  the  cystoscopic  diagnosis  in  bladder  diseases 
is  not  at  all  always  easily  made.  Cystoscopy  requires  in  praxi  a  great 
deal  of  patience,  and  much  experience,  in  order  to  avoid  mistakes.  "  It 
is  perfectly  true,"  says  Fenwick  (Zoc.  cit.^  page  93),  "  that  a  novice  may 
recognize  a  tyjDical  growth  or  a  glistening  stone  without  difficulty,  but  it 
is  also  equally  true  that  the  inexperienced  cystoscopist  will  be  readily  and 
more  often  deceived  by  the  perplexing  appearance  which  the  mucous 
membrane  is  wont  to  assume  under  the  varying  conditions  of  relaxation, 
congestion,  extravasation,  and  infiltration,  and  may  be  tempted  to  inter- 
fere, operatively,  to  his  own  and  the  patient's  detriment,  under  the  belief 
that  he  has  to  deal  with  a  growth,  when  no  such  morbid  condition  is  pres- 
ent." The  above-given  rule  should  also  be  borne  in  mind,  always  to  make 
first  a  careful  general  examination,  and  let  cystoscopy  be  the  last  help  in 
the  attempt  at  getting  down  to  a  correct  and  well-sustained  diagnosis.* 

Here  are  a  few  selected  examples  for  the  beginner,  as  well  as  for  him 
who  uses  the  cystoscope  without  a  previous  general  examination  : 

The  beginner  will  easily  mistake  the  taggy  shreds  of  necrotic  tissue, 

*  To  avoid  mistakes  in  performing  cystoscopy,  the  important  peculiarities  of  tlie  optic 
apparatus  should  be  closely  studied :  1.  In  moving,  for  instance,  the  cystoscope  from  the 
internal  urethral  orifice  toward  the  posterior  wall  of  the  bladder,  the  different  areas  appear 
in  the  opposite  direction.  They  enter  the  field  of  vision  at  the  beak  and  move  toward  the 
observer.  2.  If  the  beak  is  held  parallel  to  the  fundus  of  the  bladder,  objects,  which  really 
run  transversely  from  the  right  to  the  left,  appear  in  the  cystoscopic  picture  to  run  from 
upward  down,  and  those  the  longest  dimension  of  which  passes  from  the  front  backward, 
appear  to  run  in  the  transverse  diameter  (for  particulars,  see  Nitze,  loc.  cit.,  pages  52-56). 
3.  If  the  prism  is  moved  near  to  the  object,  the  latter  is  magnified ;  if  it  is  withdrawn,  the 
opposite  effect  is  produced. 
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hanging  at  the  edge  of  a  tuberculous  ulcer  and  floating  in  the  fluid,  for  a 
poljpus,  without  at  all  noting  the  ulcer,  especially  if  the  prism  is  brought 
close  to  it.  But  the  experienced  and  careful  cystoscopist  has  probably 
found,  in  a  previous  examination,  tuberculosis  of  the  testicles,  or  an 
enlarged  kidney,  or  tubercle  bacilli  in  the  urine,  or  such  detritus  under 
the  microscope,  as  will  lead  him  to  susj^ect  the  existence  of  an  ulcer, 
and  thus  make  him  look  out  for  it. 

Again,  the  beginner  may  take  a  very  projecting  ureteral  cone,  or  a 
prolapse  of  the  ureter,  for  a  sessile  growth.  But  if  the  prism  be  carried 
near  to  the  latter,  this  growth  is  found  to  be  entirely  transparent,  and  on 
careful  inspection  it  will  be  seen  that  out  of  one  spot  of  its  perfectly  round 
and  smooth  surface  a  whirl  of  urine  will  suddenly  be  expelled.  The 
pathognomonic  symptoms  of  the  ureteral  cone  are,  "  that  its  position 
corresponds  to  the  postero-external  angle  of  the  trigone ;  that  the  sum- 
mit is  slightly  flattened,  depressed,  and  occupied  by  a  small  orifice,  whence 
tiny  jets  of  glycerin-like  fluid  issue  at  various  intervals ;  and,  moreover, 
that  the  apex  not  infrequently  protrudes  and  recedes  rhythmically  "  (Fen- 
wick,  loc.  cit.,  page  97).  .  .  .  The  beginner  will  take  an  incrusted  growth 
for  a  stone — ^a  touch  with  the  beak  will  generally  dispel  all  doubt.  .  .  . 
He  will  be  apt,  in  seeing  the  picture  of  the  enlarged  median  lobe  of  the 
prostate,  to  diagnose  a  benign  or  malignant  growth  in  this  position ;  .  .  . 
or,  in  observing  the  elongated,  oval,  or  roundish  elevation,  of  a  deep-red, 
gelatinous  aspect,  caused  by  a  submucous  haemorrhage,  to  diagnose  epithe- 
lioma, being  unaware  of  the  importance  of  the  differently  shaped  haemor- 
rhagic  spots  so  often  seen  in  the  neighborhood  of  the  former.  .  .  .  He 
will  be  puzzled  by  a  deposit  of  coagulated  blood  around  one  of  the 
ureteral  cones,  while  the  experienced  will  take  it  as  a  hint  at  ha?maturia 
of  renal  origin,  most  probably  on  the  same  side.* 

Success  will  also  not  be  with  him  if  he  only  works  with  cystoscope 
No.  1,  and  the  just  injected  clear  fluid  turns  murky  at  once  after  a  long- 
continued  irrigation,  or  is  found  to  be  so  as  soon  as  the  cystoscope  has  en- 
tered the  bladder.  In  such  a  case  the  experienced  man  at  once  suspects 
kidney  trouble,  will  exchange  the  ordinary  for  the  irrigating  cystoscope, 
and  watch,  after  a  quick  glance  at  the  interior  of  the  bladder,  the  ureteral 
orifices.  Most  probably  pain  in  one  luml)ar  region  or  a  swelling  there, 
already  perceptible  to  palpation,  will  guide  \nn\  on  which  side  to  look 
first. 

Of  course,  an  infiltrated  spot  in  the  wall  of  a  bladder  which  can 
not  be  properly  distended,  or  greatly  hypertrophied  and  easily  bleeding 

*  The  above-quoted  pitfalls  have  all  once  puzzled  the  author.  A  few  more  are  enu- 
merated by  Fenwick  in  his  book,  selected  from  the  immense  cystoscopie  material  which 
came  under  his  observation. 
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rugse  in  a  case  of  localized  chronic  catarrh,  will  also  sometimes  mislead 
the  well-trained  eye,  and  induce  one  to  diagnosticate  a  tumor  where  the 
suprapubic  incision  will  merely  show  infiltration.  Also  many  other  mis- 
takes may  occur.  But  they  will  become  rarer  with  increasing  experience  ; 
and  if,  nevertheless,  they  still  occur,  the  physician  may  console  himself 
with  the  reflection  that  mistakes  occur  just  as  often  and  as  easily  in  the 
other  and  older  branches  of  surgical  diagnosis. 

Cystoscopy  with  Reference  to  Kidney  Diseases. — That  the 
diagnostic  capabilities  of  the  cystoscope  are  not  limited  to  diseases  of  the 
bladder,  but  extend  in  many  cases  with  admirable  exactness  also  to  those 
of  the  kidney,  is  an  established  fact.  Not  only  can  we  with  its  help  often 
localize  the  seat  of  the  trouble — negative  vesical  evidence  giving  a  positive 
diagnosis  of  renal  disease — or  distinguish  whether  there  are  two  working 
kidneys,  whether  both  are  affected  or  only  one,  and  then  which  of  the  two. 
]^ay,  the  cystoscope  gives  us  the  means  in  certain  cases  to  even  go  one 
step  further — to  determine  whether  the  other  kidney  already  is  doing  the 
work  for  the  one  which  is  diseased. 

All  this  is  accomplished  by  observing  the  character  of  the  jets  of 
urine  at  the  ureteral  orifices  (transparency,  color)  and  timing  their  fre- 
quency and  duration,  and  also  by  noting  the  position,  shape,  and  injection 
of  the  ureteral  orifice  itself  (now  and  then  wdth  its  fold  of  mucous  mem- 
brane) in  comparison  with  that  of  its  fellow. 

Under  ordinary  circumstances  it  is  not  diflicult  to  determine  whether 
the  urine  propelled  from  the  ureteral  cones  is  clear,  murky  (purulent),  or 
bloody.  We  simply  have  to  place  our  prism  just  opposite  and  compara- 
tively close  to  the  mouth  of  the  ureter  and  then  carefully  watch.*  Some 
experience  and  patience,  a  quiet  hand,  and  close  attention  are  all  that  is 
needed.  But.  as  mentioned  above,  this  task  at  once  grows  more  diflicult 
if  the  injected  clear  water  rapidly  becomes  turbid.  The  inspection  can 
then  only  be  effected  by  means  of  the  irrigating  cystoscope. 

A  few  cases  may  illustrate  this  : 

1.  Renal  Hceinaturh'i. 

Case  I. — Female,  forty-six;  painless  hsematuria  of  twelve  months'  dura- 
tion. Cystoscopy,  raade  at  the  time  of  bleeding:  Bladder  perfectly  healthy. 
In  watching  the  left  ureteral  orifice,  a  red,  rapidly  propelled  whirl  was  seen  to 
cross  the  prism  and  slowly  mLs:  with  the  transparent  water,  slightly  coloring 
the  same.  After  a  short  while  the  phenomenon  reappeared.  Diagnosis :  Uni- 
lateral renal  ha^maturia ;  according  to  the  symptoms,  evidently  caused  by  a  new 
growth.  Nephrectomy  proposed  and  declined.  The  patient  died  not  long  after- 
ward after  an  abundant  haemorrhage. — (Author.) 

Case  II. — Man,  thirty;    intermittent  ha?maturia   since  two  years.      Urine 

*  Even  with  the  strongest  eyes  a  close  watch  of  a  ureteral  orifice  lasting  longer  than  a 
few  minutes  (five  to  six)  is  impossible.     The  eyes  get  tired,  and  vision  is  blurred. 
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often  more  bloody  toTvard  the  finish.  Cystoscopy:  "The  enth'e  bladder  was 
healthy.  I  was  just  giving  wp  the  examination  in  desparr,  when  I  saw  a  stream 
of  brightish  blood  shoot  right  across  the  prism.  Keeping  the  instrument  fixed, 
I  waited  until  the  medium  became  clear  again,  and  then  I  found  that  I  was 


Fig.  40. 


Fig.  41. 


watching  the  orifice  of  the  right  ureter.  In  another  second  a  jet  of  bloody 
urine  burst  from  the  tiny  opening,  and,  after  forming  many  rings,  it  paled  by 
diffusion  and  disappeared,  only  to  be  replaced  by  a' successor  (Tigs.  40,  41).  The 
right  renal  soui'ce  of  the  haemorrhage  was  at  once  indicated  "  (Fen  wick,*  loc.  cit.^ 
page  93j. 

2.  Renal  Pyuria. 

Case  I. — Lady,  forty-five;  cloudy  urine  for  years,  lately  thick.  Since  a 
few  days  high  fever.  Tumor  palpable  in  left  groin.  Cystoscopy  under  h-riga- 
tion :  Prism  tui^ned  to  the  left,  and  murky  fluid  allowed  to  run  off  while  hand- 
syringe  threw  in  short  jets  of  clear  water.  The  fog  lifted ;  left  ureteral  opening 
clearly  perceived.  Out  of  it,  nearly  at  the  same  moment,  a  forcible  eruption  of 
a  snowy-white,  milky  fluid.  Spurting  forward  into  the  medium,  contained  in 
the  bladder,  in  the  shape  of  a  fire-sheaf,  the  first  rather  thick  mass  at  once  dis- 
persed and  was  dissolved  into  myriads  of  minutest  snowflakes,  which  slowly 
came  down  and  at  once  put  a  stop  to  all  further  examination.  Manoeuvi'e  re- 
peated with  same  result.  Jets  descend  frequently.  Urine  of  right  kidney  clear. 
Diagnosis:  Left  suppurating  kidney,  probably  stone  in  pelvis.  Nephrotomy, 
later  nephrectomy.  Perfect  recovery.  Specimen:  Pyonephrotic  kidney  Avith 
a  large  stone. — (Author.) 

Case  II. — Lady,  forty -flve.  May,  1887,  nephrotomy  for  left  (floating)  cystic, 
partially  suppurating    kidney.      Condition   satisfactory  for  two   years  ;   then 


*  In  another  case  of  profuse  haematuria,  also  diagnosed  and  localized  with  the  cysto- 
scope  as  being  of  renal  origin,  Fenwick  extirpated  the  kidney  two  months  and  a  half  after 
the  onset  of  the  symptoms.  On  making  a  section  of  the  gland,  he  discovered  "  a  small 
monkey-nut-sized  growth  f ungating  into  the  pelvis.  This  was  proved  to  be  the  apex  of  a 
carcinomatous  degeneration  which  occupied  the  middle  of  the  anterior  half  of  the  kidney. 
It  did  not  approach  the  surface,  and  was  quite  unfeelable  and  unrecognizable  by  means  of 
the  finger  while  the  organ  was  in  situ"  (International  Med.  Annual,  1892,  pages  118  and 
119). 
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chills,  fever,  unbearable  vesical  irritability.  Marked  ureteritis.  Cystoscopy: 
Catarrh.  At  seat  of  orifice  of  left  ureter  a  succulent  and  curiously  folded 
growth — viz.,  the  swollen  and  inflamed  fold  of  mucous  membrane  belonging  to 
and  surrounding  the  ureteral  opening ;  whole  mass  resembling  a  large  lamp- 
shade. Short  jets  of  fluid,  mixed  with  smaller  and  larger  yellow  flakes  and 
shreds,  come  from  a  somewhat  retracted  spot,  a  little  to  the  left  from  the  top  of 
the  mass.  A  few  minutes  later  a  long  thread  of  thick,  yellow  pus  was  slowly 
making  its  way  out  of  the  same  opening  into  the  bladder.  Orifice  of  right 
ureter  rather  rounded ;  pumps  frequently,  but  comparatively  regularly.  Urine 
clear.  Efflux  timed :  Right,  every  twelve  to  twenty-five  seconds ;  left,  every  six 
to  eight  minutes ;  the  period  of  the  emission  of  the  jet  on  the  right  somewhat 
longer  than  on  the  left  side.  Conclusion :  Left  kidney  nearly  useless ;  right, 
seemingly  healthy,  doing  from  twelve  to  sixteen  times  as  much  work  as  the 
left.  Specimen  obtained  by  successful  nephrectomy  finally  corroborated  the 
cystoscopic  diagnosis. — (Author.) 

Case  III. — Lady,  forty-eight;  urinary  trouble  for  fourteen  years.  Lately 
urine  very  offensive,  murky,  two  thirds  of  volume  sediment.  Cystoscopy,  De- 
cember 18,  1890 :  Mticous  membrane  hyperaemic.  and  around  left  ureteral  orifice 
papillomatous.  Out  of  the  latter  a  very  long,  worm-like,  under  the  electric 
illumination  snow-white,  shining  thread  of  thick  pus  of  the  size  of  a  thin  pen- 
cil very  languidly  makes  its  ways  at  short  intervals.  No  jet  whatever.  The  long 
strings  settle  and  curl  in  the  bladder  fundiis — a  very  characteristic  picture. 
Eight  ureteral  orifice  occupied  by  a  round  red  growth  of  the  size  of  a  cherry. 
On  putting  prism  quite  close  to  it,  it  appeared  transparent.  Out  of  its  left  (me- 
dian) side  jets  of  seemingly  clear  urine  thrown  at  short  intervals.  Prolapse  of 
ureter.  Cystoscopic  diagnosis:  '' Left  suppurating  kidney.  Its  sec retiDg  tissue 
entirely  gone.  Right  kidney  already  does  double  duty  for  its  destroyed  fellow. 
Some  irritation  in  the  pelvis  of  the  right  kidney."  Nephrectomy.  Kidney 
greatly  enlarged,  sclerosed,  with  many  cavities;  in  them  a  large  I'amified  stone. 
Uninterrupted  recovery.  On  thirty-ninth  day  intense  right  renal  colic  a.nd 
abundant  hsematuria.  After  five  days  of  serious— nearly  hopeless — illness,  a 
stone  was  passed,  an  excellent  "  demonstratio  ad  oculos  "  of  the  pathognomonic 
correctness  of  prolapse  of  ureter.     Rapid,  perfect  recovery.  — (Author.) 

Case  IV. — Gentleman,  fifty-three;  suprapubic  lithotomy  in  1888.  Three 
years  later  symptoms  of  left  renal  calculus  with  irritable  bladder.  Cystoscopy, 
April,  1891:  Bladder  comparatively  healthy.  Prostate  large,  easily  bleeding. 
Right  ureter  pumping  at  regular  though  rather  short  intervals;  ejects  clear 
fluid.  Whirlings  propelled  from  left  ureteral  opening  by  far  less  frequent;  last 
nearly  as  long  as  three  of  the  opposite  side  combined.  Phenomenon  can  be 
noticed  with  so  much  greater  precision,  as  urine  of  corresponding  kidney  is 
slightly  turbid.  No  renal  haematuria  present.  Diagnosis  (also  with  reference 
to  history,  general  condition,  etc.)  :  "  Stone  in  pelvis  of  left  kidney  large  enough 
to  partially  block  the  upper  ureteral  opening."  Second  cystoscopic  examina- 
tion fully  corroborated  result  of  flrst.  Explanation:  Urine  has  to  gather  in 
greater  quantity,  and  has  to  distend  pelvis  of  left  kidney  more  than  ordinarily 
before  finding,  or  rather  making,  its  outlet  on  one  or  more  spots  alongside  the 
necessarily  irregular  surface  of  a  probable  stone.  Nephrolithotomy,  May  5, 
1891.  Large  stone  two  inches  long,  presenting  perfect  cast  of  the  enlarged  pel- 
vis of  kidney  and  upper  part  of  ureter.  Lower  pole  flattened  in  a  shape  not 
unlike  the  mouth-piece  of  a  flute.     Sutui^e  of  pelvis.     Primary  union.     Rapid 
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recoTery.     Sixteen  days  later,  at  home,  very  intense  renal  colic  on  opposite 
(right)  side,  lasting  six  hours.     To-day  free  from  pain.     Still  under  observation, 

— (ATTTHOR.j 

Case  V. — Man.  sixty-eight:  bladder  trouble  for  ten  years.  Intermittent 
retention  and  slight  heematuria;  depends  ui^on  catheter:  marked  vesical  ca- 
tarrh; irritability:  pain  in  left  lumbar  region. 

Irrigation  of  bladder  for  one  week.  Then  cystoscopy :  Ti^abecular  bladder. 
Mucous  membrane  xjale.  Prostate  enlarged  in  entu'e  mass.  Eight  ureter  pumps 
at  regular  intervals.  Jets  at  mouth  of  left  not  marked.  There  is  a  continuous 
exit  of  whii'ling.  slightly  tui'bid  water,  which  did  not  stop  durmg  an  at  least 
five  minutes'  examination.  Mouth  of  ureter  always  in  same  position;  does 
not  protrude  nor  recede :  widely  gaj)ing.  Pictui-e  resembles  exactly  that  of  a 
slightly  smoking  chimney.  Eyes  being  tired,  light  was  turned  off  and  exami- 
nation stopped.  Phenomenon  then  watched  again;  same  result  in  most  elegant 
precision.  Diagnosis:  Hypertrophy  of  prostate,  chronic  catari'h,  dilatation  of 
left  ureter  with  loss  of  muscular  power.  Urine  simply  runs  down  into  the 
bladder  as  soon  as  formed,  mainly  on  account  of  its  gravity.  Pyelitis  sin- 
istra. — (Author  . ) 

Case  VI. — Male,  thirty-nine.  Sent  for  diagnosis  by  an  eminent  specialist. 
Fifteen  yeai*s  ago.  gonorrhoeal  discharge  for  four  months;  bilateral  epi- 
didymitis. Seven  years  later,  chancre.  Five  years  ago,  again  lu'ethral  dis- 
charge. Two  weeks  later  suddenly  acute  right  pyelitis  with  grave  bladder 
symptoms.  In  eight  ounces  of  urine  at  least  six  ounces  of  thick,  gelatinous 
pus.  For  three  months  seriously  .sick.  Since  then  condition  bearable,  some- 
times satisfactory;  intervening  times  of  general  malaise.  Ii'ritable  bladder. 
Slight  htematuria.  January,  1891,  chill ;  recurrence  of  serious  character.  Ex- 
ternal and  internal  urethrotomy.  Lately,  sound  32  French  passes.  Questions 
to  be  answered:  Is  neck  of  bladder  affected  ?  Ai'e  both  kidneys  diseased,  or 
only  one:  if  so.  which?  General  examination:  No  lumbar  tumor:  prostate 
slightly  enlarged.  Urine:  Chemical  analysis  negative:  microscopical:  a  few 
pus-cells;  micro-organisms  of  various  kinds :  no  tubercle  bacilli.  Scolices  and 
hooks  of  the  parasite  '"taenia  echinococcus"  (liydatid).*  Cystoscopy:  Bladder 
healthy.  Fundus  hyperaemic.  Prostate  irregular.  Right  ureteral  orifice  oval, 
gaping,  about  three  times  as  large  as  on  the  opposite  side,  not  on  top  of  cone, 
but  di'awn  backward  fi'om  the  fold  of  mucous  membrane.  Jets  clear,  now  and 
then  with  a  few  long  white  shreds.+  Left  ureteral  opening  and  kidney  urine 
normal.  Diagnosis :  Echinococcus  (hydatid)  of  i-ight  kidney,  probably  multi- 
locular  cyst  or  cysts,  communicating  with  pelvis  of  right  kidney.  Right 
chronic  ureteritis.  Indication  for  radical  cure  :  Extirpation  of  right  kid- 
ney. Whether  this  operation  has  been  performed  meanwhile  I  am  unable  to 
tell. 


*  Patient,  when  a.«ked  later,  stated  that  as  Jong  as  he  can  remember  he  had  dogs 
around  him.     He  often  petted  and  "  kissed  "  them. 

f  I  want  to  state  here  that,  even  with  the  able  help  of  the  irrigating  cystoscope,  it  is 
extremely  difficult,  if  not  in  many  ca.ses  impossible,  to  make  out  a  urine  which  is  only 
very  slightly  turbid,  or  which  is  clear  and  contains  long,  tiny  shreds  of  tissue.  Generally 
a  certain  amount  of  turbidity  is  required  before  it  becomes  visually  apparent  and  per- 
ceptible. Bimanual,  sharp  palpation  of  the  suspected  diseased  organ  during  examination 
will  frequently  help  in  making  the  cystoscopie  diagnosis  of  renal  pyuria. 


EMPLOYMENT   OF   THE   CYSTOSCOPE,  48 Y 

Note. — For  making  a  urethro-cystoscopic  report,  I  should  venture  to  propose  the  fol- 
lowing scheme  for  the  eystoscopist : 

I.  Urethra :  1,  Meatus :  2,  caliber ;  3,  discharge  from  anterior  urethra ;  4,  discharge 
from  posterior  urethra  :  5,  urethroscopic  result. 

II.  Prostate  gland :  1,  Amount  of  residual  urine ;  2,  rectal  palpation ;  3,  cystoscopic 
appearance  (also  of  fold  of  mucous  membrane  around  upper  circumference  of  internal 
urethral  orifice,  so-called  "  inner  fold  "). 

III.  Bladder:  1,  Urinary  analysis;  a,  chemical;  6,  microscopical ;  2,  cystoscopic  pic- 
ture ;  a,  vertex,  posterior  and  lateral  walls ;  b,  fundus  ;  c,  right  ureteral  opening  and  cone ; 
d,  left  ureteral  opening  and  cone. 

IV.  Ureter :  Rectal  or  vaginal  palpation ;  a,  right ;  b,  left. 

V.  Kidney :  1,  Bimanual  palpation,  etc. ;  2,  jets  of  urine ;  a,  as  seen  with  the  cystoscope ; 
color ;  transparency ;  frequency ;  other  characteristics ;  i,  as  gathered  separately  through 
catheterization  of  the  ureters  (dream  of  the  future). 

VI.  Remarks. 

VII.  Cystoscopic  diagnosis. 

As  is  seen,  tlie  cystoscope  has  literally  carried  a  bright  light  into  this 
hitherto  dark  lield  of  urinary  surgery.  It  has  elevated  the  diagnosis 
of  an  obscure  urinary  disease  from  mere  guesswork  on  a  scientific  base. 
It  has  thus  greatly  widened  and  strengthened  our  means  for  making 
the  indication  and  prognosis  of  nephrectomy.  The  time  has  more  or 
less  passed  where  the  surgeon,  after  a  nephrectomy,  must  anxiously  wait 
to  know  whether  the  other  kidney  would  now  kindly  do  the  work  for  its 
removed  fellow,  or  whether  this  organ  of  last  resort  were  also  diseased. 
To-day  these  vital  questions  can  nearly  always  be  settled  hefore  the  opera- 
tion, by  cystoscopy.  Its  results  are  reliable ;  they  may,  will,  and  must 
guide  the  surgeon.  If  the  latter  has  previously  ascertained  that  the 
opposite  kidney  is  working  well  and  that  its  urine  is  apparently  healthy, 
and  if,  then,  immediately  after  nephrectomy,  the  urine  voided  through 
the  urethra  suddenly  appears  very  turbid,  this  will  be  proof  to  him  that 
the  second  kidney  is  also  diseased.*  He  may  conclude  that  the  sudden 
hyperaemia  of  the  remaining  kidney,  setting  in  after  the  removal  of  the 
other  (Author :  Ne^^hrotomy  for  the  relief  of  sudden  total  suppression 
of  urine  occurring  some  time  after  nephrectomy.  Annals  of  Surgery, 
April,  1892),  has  aggravated  the  slumbering  trouble  and  made  it  thus 
apparent.  Prognosis  then  doubtful.  Still,  it  is  to  be  expected  that  the 
sudden  increase  of  the  disease  in  the  remaining  kidney,  especially  if  it  be 
of  a  surgical  character,  will  gradually  wear  off  with  the  re-establishment 
of  a  more  normal  circulation.  If,  however,  the  urine,  which  in  the 
cystoscopic  examination  before  the  operation  had  clearly  been  seen  de- 
scending from  the  opposite  kidney,  is  suddenly  suppressed  after  nephrec- 
tomy for  longer  than  twenty-four  to  forty-eight  hours,  the  surgeon  has 
stili  resources  by  which  he  may  try  to  save  the  patient's  greatly  endan- 
gered life.     If  the  anuria  is  not  due  to  nervous  reflex,  it  may  be  caused 

*  Tubercular  urinary  disease  is  excluded  from  these  considerations. 
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bv  a  meclianical  occlusion  of  the  pelvis  or  ureter  of  the  remaining  kidney. 
And  this  mechanical  occlusion  mav  still  be  removable  by  a  promptly  per- 
formed nephrotomy  on  the  second  kidney. 

These  cystoscopic  facts  bearing  on  the  condition  of  the  kidneys  will 
also  tend  to  make  superfluous,  in  the  majority  of  cases  at  least,  a  supra- 
pubic or  perineal  incision  for  diagnostic  purposes,  as  well  as  a  nephrot- 
omy performed  for  detei-mining  the  action  of  the  other  (not  diseased) 
kidney,  as  also  determined  opening  of  the  peritoneal  cavity  during  ne- 
phrectomy, to  prove,  by  palpation,  the  presence  of  the  opposite  kidney. 

Of  course,  not  all  exploratory  operations  will  thus  become  obsolete. 
It  is  obvious  that  there  will  still  be  a  number  of  cases  where  obstacles 
will  render  the  ocular  inspection  of  the  bladder  and  of  the  descending 
jets  of  urine  impracticable  ;  where  an  insufficient  capacity  of  the  blad- 
der, or  an  abundant  vesical  hsematuria,  will  make  the  electric  illumina- 
tion of  the  bladder  useless.  In  such  cases  suprapubic  cystotomy  for  cath- 
eterizing  the  ureters  in  renal  disease  (and  even  Sir  Henry  Thompson's 
digital  exploration  of  the  bladder  for  diagnosticating  vesical  troubles) 
mav  still  be  indicated.  But  these  cases  will  henceforth  be  excejDtions, 
and  their  number  will  continue  to  lessen  with  every  advance  in  endo- 
scopic diagnosis,  with  every  increase  in  the  dexterity  and  experience  of 
the  cystoscopist,  and  with  the  additional  construction  of  a  really  useful 
cystoscope  for  catheterism  of  the  ureters. 

Catlieterizatioii  of  the  Ureters. — The  careful  observation  and 
analyzation  of  the  "  character  "  of  the  jets  of  urine  with  the  cystoscope 
at  the  mouth  of  the  ureters  in  the  bladder  is  already  a  great  means  to 
diagnose  disease  of  the  kidney.  In  many  cases  this  "visual  anal^'sis" 
of  the  fresh  "kidney-urine''  has  proved  to  be  sufficient  for  the  estab- 
hshment  of  a  strict  diagnosis  and  prognosis.  Still,  it  would  be  very 
desirable  in  every  case,  and  really  necessar}^  in  many,  to  be  in  the  pos- 
session of  comparatively  easy  means  by  which  the  urine  of  each  kidney 
may  be  gathered  separately  for  careful  microscopical  and  chemical 
analysis. 

Attempts  at   solving  this  problem  are  manifold.*     Yet   I  am  fully 

*  Tuchmann,  Ueber  ein  neues  Mittel  zur  Diagnose  der  Blasen  ii.  Nierenkrankheiten, 
Wiener  med.  Wochenschr.,  1874,  Nos.  31  and  32.  Ueber  den  kuenstlichen  Yerschluss  u. 
ueber  die  Sondirung  des  Hai-nleitei-s.  Deutsche  Zeitschr.  f.  Chirurgie.  Bd.  vi,  p.  560.  0. 
Silbermann,  Ueber  eine  neue  Methode.  der  temporaeren  Harnleiterverschliessung  u.  ihre 
diagnostische  Yerwertung  fiir  die  Krankheiten  des  uropoetischen  Systems.  Berl.  klin. 
Wochenschr.,  1888,  Xo.  34.  In  the  female,  our  non-operative  diagnostic  means  in  this 
respect  have  been  more  ample,  however  difficult  to  practice,  for  a  number  of  years.  Cf. 
G.  Simon,  Ueber  die  Methoden.  die  weibliche  Urinblase  zugaengig  zu  machen  u.  ueber 
die  Sondirung  der  Harnleiter  beim  Weibe.  Yolkmann's  klin.  Yortraege.  No.  88.  Lew- 
ers,  Lancet,  1886.  November  13th.  K.  Pawlik.  Ueber  Ilarnleitersondirung  beim  Weibe 
und  ihre  praktische  Yerwendung,  Wiener  med.  Presse,  1886,  Nos.  44-51. 
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convinced  that  the  cystoscope  is  the  instrument  which  is  going  to  solve 
this  practical  problem.  We  are  still  in  need  of  a  really  useful  cysto- 
scope for  catheterization  of  the  ureters.  The  method  of  introducing  a 
thin  bougie,  catheter,  or  sound  alongside  the  cystoscope  into  the  bladder, 
and  then  trying  to  make  its  tip  enter  the  mouth  of  the  ureter,  is  a 
bad  one.  The  secondary  instrument  is  greatly  hampered  in  its  motions 
by  the  presence  of  the  cystoscope  in  the  same  channel.  Moreover,  it 
can  only  be  practiced  in  the  female,  and  even  there  the  manipulation 
is  very  difficult.  The  catheter  for  the  kidneys  must  be  passed  through 
a  separate  channel  of  the  cystoscope  proper.  But  it  can  not  fit  in  the 
channel  as  snugly  as  a  mandrel  does.  It  has  to  remain  freely  movable. 
Consequently  there  must  be  leakage,  as  the  intravesical  pressure  is 
greater  than  the  atmospheric.  The  fluid  in  the  bladder  is  therefore 
slowly  ebbing  away,  the  clear  appearance  of  the  C3^stoscopic  picture 
changed,  the  position  of  the  ureters  annoyingly  influenced.  The  instru- 
ment must  therefore  enable  us  to  easily  replace  the  fluid  which  is  run- 
ning away  (as  this  is  the  case  in  the  Paris  instrument),  and  the  thin 
catheter  must  be  engaged  in  the  mouth  of  and  pushed  forward  into  the 
ureter  as  quickly  as  possible.  For  this  latter  reason  it  may  be  advis- 
able to  first  find  and  localize  the  mouth  of  the  ureters  with  cystoscope 
No.  1  before  attempting  catheterization.  The  pictures  as  seen  through 
the  latter  are  more  familiar  to  the  eye  of  the  cystoscopist,  as  the  prism 
and  lamp  are  on  the  concave  side. 

The  only  partially  useful  instrument  for  the  purpose  under  considera- 
tion has  so  far  been  that  manufactured  at  Paris.  Its  advantages  and 
drawbacks  have  been  described  elsewhere. 

It  is  to  be  regretted  that  Nitze's  inventive  faculty  already  began  to 
apply  his  cystoscope  for  the  treatment  of  bladder  diseases  before  he  had 
entirely  exhausted  the  diagnostic  side  of  its  usefulness.  All  cystoscopists 
are  anxiously  waiting  for  a  cystoscope  for  catheterizing  the  ureters 
"according  to  the  Berlin  pattern."  Nitze  should  give  it  to  us.  Its 
"  practical "  construction  will  really  complete  the  diagnostic  capabilities 
of  his  instrument  from  a  mechanical  standpoint.* 

If  Nitze's  irrigating  cystoscope  were  built  according  to  the  pattern 
No.  2,  and  if  the  tube  which  at  present  gives  exit  to  the  water  could  be 

*  One  might  say,  Why  is  the  construction  of  such  an  instrument  not  tried  in  this 
country  ?  Why  is  it  necessary  for  us  to  wait  until  Nitze  bestows  upon  us  this  new,  great- 
ly needed  gift  %  The  answer  is  simple.  The  manufacture  of  the  cystoscope  would  require 
a  factory  which  is  specially  fitted  up  for  this  purpose.  A  trial  to  make  the  cystoscopes 
here  would  consume  an  immense  amount  of  money,  and  would  probably  at  the  end  be 
a  failure  (as  partially  demonstrated  by  the  trial  of  Messrs.  F.  A.  Reichart  &  Co.,  of  New 
York  City,  Author,  Progress  of  Cystoscopy,  loc.  cit.).  And  the  finished  instrument,  even 
if  useful,  would  be  by  far  more  expensive  than  that  made  abroad. 
SI 
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arranged  so  as  to  run  at  the  lower  aspect  of  the  shaft  and  to  end  at 
the  convexity  of  the  junction  of  beak  and  shaft  (as  in  Brenner's  and 
Boisseau's  modification),  the  problem  would,  I  believe,  be  best  solved. 
The  amount  of  water  lost  by  the  continuous  leakage  could  then  be  easily 
replaced  through  the  afferent  tube.  Perhaps  such  an  arrangement  would 
make  the  now  rounded  shape  slightly  oval,  but  that  would  be  imma- 
terial.* 

The  catheterism  of  the  ureters  with  the  help  of  special  cystoscopic 
instruments  will,  I  trust,  soon  be  an  extremely  important  and  never- 
to-be-omitted  factor  in  cystoscopy  for  renal  disease.  Its  results  will 
greatly  reflect  upon  and  vastly  increase  the  correctness  and  exhaust- 
iveness  of  such  a  cystoscopic  diagnosis.  The  catheterism  of  the  ureters 
in  this  way  will  easily,  simply,  and  happily  solve  the  great  problem — 
the  bloodless,  separate  collection  and  analyzation  of  the  secretion  of  each 
kidney. 

*  Brenner,  Poirier,  and  others  have  catheterized  the  ureters,  in  a  few  instances,  with 
the  help  of  a  channeled  cystoscope.  My  own  trials  in  this  respect  have  so  far  only  been 
made  in  the  female  with  Brenner's  and  Boisseau's  modifications  of  the  Berlin  pattern* 
The  former  instrument  is  badly  fitted  for  the  purpose  under  consideration.  Its  curve  at 
junction  and  shaft  is  too  slight.  I  succeeded  in  three  patients  in  engaging  the  thin 
catheter  in  the  mouth  of  the  ureters,  and  in  passing  it  slightly  forward. 
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Fig.  28,  tubercular  cystitis;  primary  stage.  (Cystoscope  I.)  Numerous 
minute  ecchymoses,  surrounded  by  a  hypereemic  spot;  many  ramified  vessels. 

Fig.  29,  partial  hypertrophy  of  the  prostate.  (Cystoscope  11.)  Enlarged 
median  lobe,  projecting  into  the  bladder. 

Fig.  30,  marked  bilateral  hypertrophy  of  the  prostate;  trabecular  bladder. 
(Cystoscope  II.) 

Fig.  32,  trabecular  bladder  ;  diverticulum  of  the  lateral  wall.  (Cysto- 
scope I.) 

Fig.  33,  encysted  multiple  stones— four  only  are  shown.     (Cystoscope  I.) 

Fig.  36,  pin  fixed  in  the  anterior  wall  of  the  bladder,  near  its  vertex ;  shadow 
on  opposite  wall.     (Cystoscope  I.) 

Fig.  37,  silk  ligature  adherent  to  the  wall  of  the  bladder;  it  projects  from  a 
red  papilla  (granulation  tissue).     (Cystoscope  I.) 

Fig.  38,  two  fragments  of  stone  which  remained  in  the  bladder  after  lithot- 
rity ;  in  the  larger  one  the  nucleus  of  uric  acid  is  seen.     (Cystoscope  I.) 


PLATE  IV. 


2S 


29 


O 


O 


33 


30 


32 


36 


O 


37 


38 


CYSTOSCOPIC     PICTURES. 


THE   CYSTITES. 

By  SAMUEL  ALEXANDER,  M.  D. 

During  the  first  half  of  this  century  the  nature  of  inflammation  of 
the  bladder  was  imperfectly  understood.  Civiale  was  the  first  to  call 
attention  to  the  constant  discharge  of  pus  in  the  urine  of  cystitics  as  the 
principal  clinical  distinction  between  inflammation  and  certain  non-inflam- 
matory conditions  of  the  urinary  tract  that  formerly  had  been  regarded  as 
forms  of  cystitis.  Until  quite  recently,  however,  the  study  of  inflamma- 
tion of  the  bladder  was  confined  almost  exclusively  to  its  clinical  aspect. 
The  study  of  the  pathology  and  pathological  anatomy  of  its  lesions  was 
neglected.  Much  of  the  vagueness  and  mystery  that  formerly  existed  in 
regard  to  the  nature  of  inflammation  has  been  cleared  away  by  the  ad- 
vent of  modern  pathological  doctrines.  Recent  investigation  in  regard 
to  the  nature  and  causes  of  urinary  infection  justify  us  in  regarding  all 
suppurative  lesions  of  the  bladder — i.  e.,  the  cystites — as  forms  of  local 
microbic  infection. 

Definition. — The  term  cystitis  has  a  precise  significance  in  modern 
pathology.  It  indicates  local  infection  or  inflammation  of  the  urinary 
bladder.  The  suppurative  lesions  of  the  bladder  will,  in  this  article,  be 
described  collectively  as  the  cystites. 

Classification. — On  account  of  the  number  and  variety  of  the  le- 
sions of  cystitis,  the  clinical  aspect  of  the  disease  is  subject  to  great 
variations.  A  satisfactory  classification  is  impossible  at  the  present  time, 
owing  to  an  imperfect  knowledge  of  the  pathological  anatomy  of  the 
lesions,  and  of  the  relation  of  the  different  lesions  to  the  clinical  aspect 
of  the  disease. 

As  a  result  of  the  numerous  ckssifications  that  have  been  made,  a 
great  number  of  terms  have  been  introduced  into  modern  surgical  litera- 
ture, for  the  purpose  of  indicating  difterent  varieties  and  sub-varieties  of 
inflammation  of  the  bladder. 

Definition  of  Terms. — The  terms  acute  and  chronic  are  used  by 
many  writers  as  if  they  described  types  of  cystitis.  These  terms  have  a 
relative  not  a  positive  meaning,  and  should  be  used  to  indicate  either  the 
duration  or  the  intensity  of  an  inflammation.  They  refer  more  to  symp- 
toms than  to  the  lesions.     There  are  no  special  lesions  characteristic  of 
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an  acute  or  of  a  chronic  inflammation,  and  the  line  of  demarcation  be- 
tween them  is  not  sharply  defined,  as  is  shown  bj  the  use  of  the  term 
subacute. 

An  acute  cystitis  is  one  in  which  pain,  frequent  micturition,  etc.,  are 
prominent  symptoms,  and  which  is  of  comparatively  recent  occurrence. 
A  chronic  cystitis  may  develop  acute  symptoms,  owing  to  increased  con- 
gestion. 

The  terms  jncrulent  cystitis  and  hcBmorrhagic  cystitis  should  be  given 
up.  All  the  cystites  are  characterized  by  pus  in  the  urine,  the  character 
or  the  amount  of  the  pus  taken  alone  is  not  characteristic  of  any  type  of 
the  disease.  A  similar  objection  may  be  made  to  the  term  hcemorrhayic 
cystitis.  The  term  ])ainful  cystitis  has  been  used  by  Guyon  to  describe 
a  clinical  type  of  inflammation  in  which  the  symptom  of  pain  is  a  marked 
and  persistent  feature ;  there  are  no  special  lesions,  however,  which  char- 
acterize this  form  of  the  disease. 

The  distinction  between  cystitis  of  the  neck  of  the  bladder  and 
cystitis  of  the  body  of  the  bladder  has  no  pathological  or  clinical  signifi- 
cance, and   should  be  given  up. 

The  suggestion  has  been  made  recently  by  Denys  to  classify  the  dif- 
ferent varieties  of  cystitis  upon  the  basis  of  the  bacteriological  character  of 
the  urine.  Such  a  classification  has  very  little  practical  value,  since  the 
morphological  character  of  many  of  the  microbes  is  not  distinctive.  A 
careful  study  of  the  difi:erent  lesions  of  inflammation  of  the  bladder,  and 
of  the  clinical  aspect  of  each,  is  the  only  scientifically  accurate  and  satis- 
factory basis  upon  which  to  classify  the  difl:erent  varieties  of  cystitis ;  but 
as  a  classification  upon  this  basis  is  at  the  present  time  impossible,  some 
other,  for  the  time  being,  must  be  adopted. 

There  are  certain  diseases  in  which  cystitis,  although  not  an  essential 
feature  in  their  clinical  history,  plays  frequently  an  important  part. 
These  diseases  determine  and  modify  to  a  great  degree  the  course  and 
the  character  of  the  vesical  inflammation,  and  may  be  regarded  as  pre- 
disposing causes.  "We  may  recognize  with  propriety  and  practical  ad- 
vantage the  following  clinical  types  of  cystitis :  1,  The  cystites  of  gon- 
orrhcea ;  2,  The  cystites  of  tubercle  ;  3,  The  cystites  of  stricture ;  4,  The 
cystites  of  calculus  ;  5,  The  cystites  of  tumor ;  and,  6,  The  cystites  of 
prostatics. 

It  must  be  understood  that  these  terms  do  not  indicate  that  special 
inflammatory  lesions  are  peculiar  to  any  of  these  varieties  of  cystitis.  In 
addition  to  the  varieties  which  I  have  mentioned,  there  are  two  sub- 
varieties  of  cystitis  which  merit  special  mention,  since  they  are  character- 
ized by  well-marked  lesions  and  a  more  or  less  well-defined  clinical 
course.  I  refer  to  the  pseudo-membranous  and  the  membranous  cystites, 
and  to  "  nodular  cystitis." 
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Sensibility  of  the  Bladder. — The  normal  bladder  has  very  little 
sensibility  to  contact.  It  is  wholly  insensitive  to  the  contact  of  un- 
irritating  fluids  at  a  temperature  of  about  100°  Fahr.  The  urine  as  it 
enters  the  bladder  produces  no  sensation,  and  the  same  is  true  of  fluids 
injected  into  the  bladder  through  a  catheter.  The  healthy  bladder  like- 
wise is  almost  entirely  insensitive  to  the  contact  of  solids  or  semi-sohds.  A 
soft  catheter  or  bougie  produces  a  distinct  sensation  while  passing  through 
the  urethra,  but  its  contact  with  the  bladder  causes  no  pain  and  very 
little  if  any  sensation,  unless  the  contact  be  repeated  and  violent.  There 
is  a  slight  difference  between  the  contact  sensibility  of  the  mucous  mem- 
brane about  the  internal  urethral  oriflce  and  that  of  the  body  of  the 
bladder,  the  former  being  a  little  more  sensitive.  The  sensibility  of  the 
normal  bladder  is  a  sensibility  to  tension.  The  noi'mal  cajpacity  of  a 
healthy  bladder  is  the  amount  of  urine  which  it  can  contain  without 
producing  the  desire  to  micturate.  When  the  normal  capacity  of  the 
bladder  is  exceeded,  the  bladder  contracts,  and  this  causes  the  desire  to 
pass  water,  the  intensity  of  the  desire  being  in  proportion  to  the  force  of 
the  contraction.  Repeated  and  prolonged  or  violent  contact  of  solids 
also  may  cause  a  desire  to  pass  water,  but  contraction  is  necessary  to  pro- 
duce the  sensation.  The  normal  bladder  is  very  sensitive  to  the  contact 
of  irritating  fluids,  and  to  extreme  heat  or  cold.  The  intense  pain  which 
an  irritating  injection  causes  is  in  fact  a  vesical  colic,  and  is  due  to  the 
violent  contraction  of  the  bladder.  If  analyzed,  the  sensation  thus  pro- 
duced will  be  found  to  be  an  intense  and  prolonged  and  painful  desire 
to  pass  water. 

The  sensibility  of  the  bladder  to  tension  and  to  contact  depends  upon 
the  degree  of  hypersemia  or  congestion.  A  metal  or  a  soft  catheter  or 
bougie  causes  pain  when  brought  into  contact  with  the  inflamed  mucous 
membrane.  Distention  of  the  organ  when  inflamed  causes  a  violent  and 
painful  desire  to  pass  water. 

The  Physiology  of  Congestion. — The  normal  urinary  bladder  is 
exceedingly  vascular ;  the  blood-vessels  which  traverse  the  mucous  mem- 
brane and  submucous  connective  tissue  anastomose  with  each  other,  and 
form  a  very  rich  capillary  plexus ;  the  superficial  vessels  of  the  latter  lie 
directly  beneath  the  epithelium ;  these  vessels  have  an  arborescent  arrange- 
ment, as  seen  through  the  cystoscope.  The  blood-vessels  are  larger  and 
more  numerous  in  the  neighborhood  of  the  trigone,  about  the  ureteral 
orifices,  and  the  internal  orifice  of  the  urethra,  than  elsewhere.  In  the 
neighborhood  of  the  trigone  there  is  also  a  very  rich  plexus  of  veins, 
which  converge  toward  the  neck  of  the  bladder,  and  empty  into  the  plexus 
of  Santorini.  In  the  vessels  of  the  normal  bladder  the  amount  of  blood 
varies  at  different  times,  according  to  the  tension  of  its  walls.  When 
empty,  the  bladder  is  comparatively  anaemic ;  the  mucous  membrane  is 


494  THE   CYSTITES. 

of  a  pale,  pinkisli  color,  notwithstanding  its  great  vascularity.  As  the 
walls  of  the  bladder  distend,  the  amount  of  blood  in  the  vessels,  espe- 
cially in  the  veins,  gradually  increases ;  when  the  capacity  of  the  bladder 
is  exceeded  the  detrusor  muscle  contracts,  and  the  blood  in  the  vessels 
is  increased  still  further.  If  the  bladder  is  not  emptied  the  contractions 
increase  in  violence,  and  the  congestion  becomes  more  and  more  marked. 
Under  these  circumstances  the  mucous  membrane,  especially  over  the 
trigone  and  about  the  urethral  orifice,  becomes  reddened,  the  superficial 
vessels  are  engorged,  and  small  extravasations  of  blood  may  occur  as  the 
result  of  this  excessive  hyperemia.  The  superficial  capillaries  may  rup- 
ture, and  a  more  or  less  severe  haBmorrhage  result. 

The  principal  causes  of  congestion  of  the  bladder  are,  distention,  in- 
creased muscular  effort,  frequent,  repeated,  and  long-continued  or  violent 
contacts  of  solids,  and  chemical  irritation. 

Pathological  Anatomy. — The  frequency  of  cystitis,  the  number 
and  variety  of  its  lesions,  and  the  clinical  importance  of  the  disease,  are 
sufficient  reasons  to  demand  a  most  careful  and  thorough  study  of  the 
pathological  changes  which  occur  in  the  bladder  as  the  result  of  local 
microbic  infection.  Guyon  was  not  understating  our  present  knowledge 
when  he  said  that  the  entire  pathological  histology  of  the  chronic  cystites 
had  yet  to  be  written. 

The  following  is  a  description  of  the  location  and  general  character 
of  the  principal  lesions  : 

Situation  of  the  Lesions. — The  prostatic  urethra,  which  is  to  be  re- 
garded pathologically  and  physiologically  as  part  of  the  urinary  bladder, 
is  involved  in  all  cases  of  cystitis.  The  infiammation  is  more  intense  in 
this  situation  when  the  disease  is  due  to  the  extension  of  a  urethritis 
backward  along  the  mucous  membrane.  The  entire  bladder  may  become 
inflamed  during  the  course  of  a  cystitis,  but  the  degree  of  inflammation 
and  the  distribution  and  arrangement  of  the  lesions  is  not  uniform. 
There  are  certain  situations  which  are  always  inflamed  in  cystitis,  and 
whatever  may  be  the  cause  or  duration  of  the  disease  the  lesions  in  these 
situations  are  always  more  prominent  than  elsewhere.  These  are,  first, 
the  trigone  and  the  mucous  membrane  about  the  internal  ureteral  ori- 
fices ;  second,  the  region  about  the  internal  orifice  of  the  urethra ;  and, 
third,  the  prostatic  urethra.  The  infiammation  nearly  always  begins 
in  the  mucous  membrane,  and  thence  may  extend  through  the  entire 
thickness  of  the  bladder  wall ;  the  mucous  membrane,  however,  is  the 
site  of  the  principal  lesions  in  most  cases.  The  muscular  coat  is  involved 
to  an  appreciable  extent  only  after  the  disease  has  continued  for  some 
time ;  the  serous  coat  is  involved  as  the  result  of  extension  from  the  mus- 
cular coat  or  from  somewhere  without  the  bladder.  The  intensity  of  the 
inflammation  varies ;  it  may  be  acute,  subacute,  or  chronic,  depending 
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upon  the  degree  of  congestion.  An  acute  or  subacute  inflammation  may 
become  chronic,  and  a  chronic  inflammation  may  develop  acute  symp- 
toms. The  lesions  of  cystitis  may  be  transient,  or  they  may  result  in 
more  or  less  serious  structural  changes. 

Description  of  the  Lesions. — In  describing  the  pathological  anatomy  of 
the  lesions  the  following  classification  is  convenient :  1.  The  superficial 
cystites.     2.  The  interstitial  cystites.     3.  The  productive  cystites. 

The  superficial  cystites  include  those  lesions  which  are  situated  almost 
exclusively  in  the  mucous  membrane.  They  are  transient,  and  do  not 
usually  cause  permanent  alteration  in  structure.  The  inflammation  may 
be  acute  or  chronic,  depending  upon  the  cause  and  degree  of  congestion. 
Almost  every  cystitis  begins  as  a  superficial  inflammation. 

The  lesions  of  the  interstitial  cystites  involve  the  mucous  membrane, 
and  to  a  greater  or  lesser  extent  the  connective  tissue  and  muscle.  In- 
flammation of  the  serous  coat,  or  pericystitis,  may  be  included  under 
this  head.  The  lesions  of  interstitial  cystitis  may  or  may  not  result  in 
permanent  injury  to  the  bladder. 

The  productive  cystites  include  the  lesions  of  tubercle,  enlargement  of 
solitary  lymphatic  follicles,  diphtheritic  membranes,  ulcerations,  villosi- 
ties,  and  fungo-vascular  excrescences.  These  lesions  usually  are  chronic 
as  to  the  time  of  their  appearance,  but  acute  symptoms  often  develop. 
They  are  associated  either  with  the  superficial  or  interstitial  lesions. 

This  classification  is  purely  artificial.  There  are  no  sharply  defined 
lines  of  demarcation  between  the  superficial  and  interstitial  lesions.  The 
inflammation  may  continue  to  be  superficial  throughout  its  entire  course, 
or  it  may  become  interstitial  or  productive. 

The  Superficial  Cystites. — These  lesions  vary  according  to  the  intensity 
and  duration  of  the  disease.  In  recent  cases  of  acute  cystitis  all  the  ves- 
sels of  the  bladder,  but  especially  those  which  are  superficial,  are  intensely 
congested.  Seen  through  the  cystoscope,  they  appear  as  interlacing  lines 
of  a  bright-red  color,  the  arborescent  arrangement  being  marked.  Small 
extravasations  of  blood  appear  upon  the  surface  of  the  mucous  membrane 
as  dark-red  points.  The  mucous  membrane  itself  is  reddened,  especially 
along  the  course  of  the  capillaries.  The  vascular  injection  and  reddening, 
which  are  not  uniform,  but  occur  in  patches,  are  most  marked  in  the  re- 
gion of  the  trigone.  The  mucous  membrane  is  swollen  and  oedematous. 
Early  in  the  disease  the  urine  is  acid  in  reaction,  but  decomposes  rapidly 
outside  the  bladder.  During  this  stage  the  urine  does  not  contain  albu- 
min unless  blood  is  present,  but  pus  and  epithelial  cells  from  the  surface 
of  the  membrane  are  present  in  a  greater  or  a  lesser  number,  according  to 
the  duration  of  the  disease.  The  epithelial  cells  are  more  or  less  altered, 
being  granular,  with  two  or  more  nuclei.  Blood  is  present  when  the 
cystitis  is  very  acute,  there  being  more  blood  in  the  urine  passed  at  the 
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end  of  micturition.  Small  granulations  or  exulcerations  may  appear  on 
the  surface  of  the  mucous  membrane.  Patches  of  membrane  resembling 
that  of  diphtheria  may  be  present  when  the  inflammation  is  very  intense. 
Small  vesicles,  resembling  those  of  sudamnia,  may  appear  in  certain  cases. 
In  chronic  cases  the  mucous  membrane  is  softened  and  thickened.  Its 
surface  is  covered  when  there  is  ammonuria,  with  a  thick,  grayish-white 
or  yellowish-white  gelatinous  material,  consisting  of  altered  pus  and  urine. 
The  color  of  the  mucous  membrane  may  be  nearly  normal,  or  it  may  be 
yellowish  or  grayish.  The  superficial  vessels  are  more  or  less  prominent, 
depending  upon  the  intensity  of  the  inflammation.  The  surface  of  the 
mucous  membrane  is  lusterless,  and  here  and  there  irregular  reddish  areas 
may  be  seen  from  which  the  epithelium  has  been  stripped. 

When  the  inflammation  has  existed  for  some  time,  the  folds  of  the 
membrane  are  elevated  and  reddened,  especially  along  their  tops.  "When 
there  are  congenital  diverticula  or  pouches,  these  contain  a  mixture  of 
pus  and  urine  which  may  be  squeezed  out.  The  epithelium  is  softened 
and  is  thrown  off  in  shreds,  leaving  bare  patches  of  the  mucous  mem- 
brane proper.  From  the  edges  and  surfaces  of  these  patches  shreds  may 
float  out  into  the  urine,  resembling  small,  dirty  villi.  The  urine  is  neutral 
or  alkaline,  usually  of  a  yellowish  or  grayish  color,  and  deposits  a  heavy 
sediment  of  pus,  or  a  viscid,  mucoid  substance  consisting  of  altered  pus 
and  epithehum,  triple  phosphate  crystals  and  bacteria.  The  epithelium  is 
from  the  lower  layers  of  the  mucous  membrane.  Sometimes  upon  the 
denuded  areas  of  the  membrane  .the  urinary  salts  are  deposited.  These 
patches  are  then  of  a  dirty-white  or  brownish  color,  and  may  be  mistaken 
for  calculi.     The  urine  may  contain  albumin,  but  it  is  usually  absent. 

The  Interstitial  Cystites. — The  appearances  of  the  mucous  membrane 
do  not  difier  from  those  described  above.  When  the  inflammation  ex- 
tends into  the  muscular  coat,  it  usually  attacks  the  interstitial  connective 
tissue  rather  than  the  muscular  trabecule  ;  on  this  account  the  latter 
become  loosened  and  undermined.  When  the  mucous  membrane  is  de- 
stroyed at  any  place,  small  shreds  of  muscular  tissue  are  sometimes  cast 
off  into  the  urine,  or  they  may  appear  as  floating  shreds  attached  to  the 
bladder  wall.  The  muscular  trabeculse  are  swollen,  and  a  roughened 
appearance  is  given  to  the  surface  of  the  mucous  membrane.  The  tra- 
beculse  themselves  may  be  involved  and  become  destroyed  by  the  suppu- 
ration. The  whole  bladder  wall  may  be  converted  into  a  mass  of  suppu- 
rating tissue.  Small  abscesses  may  form  in  the  substance  of  the  mucous 
membrane,  or  in  the  submucous  tissue,  or  in  the  muscle  itself.  The  open- 
ings to  these  abscesses  are  usually  small.  Abscesses  may  open  into  the 
normal  diverticula,  when  these  exist,  or  upon  the  surface  of  the  mucous 
membrane.  Inflammation  may  involve  the  entire  thickness  of  the  blad- 
der wall  and  result  in  a  pericystitis.     This,  however,  is  rare,  and  when  it 
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does  occur  the  latter  is  usually  a  localized  inflammation.  The  urine  is  of 
a  dirty  yellowish  color,  usually  ammoniacal  and  very  fetid,  and  contains 
an  enormous  number  of  micro-organisms ;  it  deposits  a  thick  material, 
consisting  of  altered  pus  and  epithelium.  This  is  mucilaginous  in  charac- 
ter, very  thick,  and  adheres  to  the  bottom  of  the  vessel  and  to  the  walls 
of  the  bladder.  As  the  process  of  repair  begins,  new  connective  tissue 
forms  between  the  muscular  trabeculge ;  and  if  the  suppuration  has  ex- 
tended into  the  substance  of  the  muscular  trabeculse  themselves,  the  lat- 
ter are  more  or  less  destroyed.  The  newly  formed  connective  tissue  con- 
tracts ;  the  anatomical  capacity  of  the  bladder  is  diminished ;  the  elastici- 
ty of  its  walls  is  destroyed.  This  is  the  condition  known  as  contracture 
of  the  bladder,  and  is  the  only  one  in  which  the  anatomical  capacity  of 
the  bladder  is  lessened. 

.  The  Productive  Cystites. — For  a  description  of  these  lesions  the  reader 
is  referred  to  special  works  upon  pathological  anatomy,  since  a  full  de- 
scription can  not  be  given  satisfactorily  in  a  clinical  article. 

Pathology  and  Etiology. — The  study  of  experimental  pathology 
and  bacteriology  has  cleared  away  much  of  the  vagueness  and  obscurity 
that  formerly  existed  in  regard  to  the  nature  of  inflammation.  Eecent 
investigation  by  various  observers  has  established  the  principal  facts  upon 
which  the  modern  doctrines  of  local  infection  are  based,  and  the  microbic 
origin  of  suppurative  lesions  can  not  any  longer  be  regarded  as  a  mere 
theory,  but  must  be  accepted  as  an  established  fact. 

General  Doctrines  as  to  the  Nature  of  Sujypurative  Lesions : 

1.  All  suppurative  lesions  are  due  to  local  microbic  infection. 

2.  The  microbes  having  pyogenic  powers  are  numerous  and  varied. 
They  may  be  divided  into  two  classes :  («)  Those  microbes   which 

always  produce  pus  when  they  exert  any  pathogenic  action.  This  class 
includes  the  staphylococcus  pyogenes  aureus,  albus,  and  citrous,  and  the 
streptococcus  pyogene  ;  and  (J)  those  microbes  which  exert  a  pyogenic 
action  only  under  special  conditions.  These  may  produce  other  patho- 
genic eifects,  under  different  conditions.  It  is  certain  that  many  of  the 
microbes  having  pathogenic  power  may  become  pyogenic  under  favoring 
conditions. 

3.  The  normal  tissues  in  health  are  able  to  resist  and  to  dispose  of  most 
pyogenic  microbes. 

4.  The  power  and  action  of  pyogenic  microbes  are  modified — that  is 
to  say,  increased  or  lessened  by  a  great  number  and  variety  of  conditions. 
Local  infection  can  occur  only  when  the  soil  is  favorable  to  the  growth 
and  development  of  the  microbe  ;  the  simple  introduction  of  a  pyogenic 
germ,  the  tissues  being  normal,  does  not  cause  suppuration. 

The  following  are  the  principal  factors  which  modify  the  action  of 
pyogenic  microbes : 
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A.  Local :  The  anatomical  and  physiological  condition  of  the  tissues 
at  the  time  of  infection,  especially  as  to  (1)  the  vigor  of  the  epithelium 
and  its  power  to  resist  the  poison ;  (2)  as  to  the  normal  and  regular  per- 
formance of  function ;  (3)  as  to  the  condition  of  the  local  circulation ; 
and  (4)  as  to  the  character  of  the  secretions  and  their  antiseptic  proper- 
ties ;  and — 

B.  General :  The  condition  of  the  general  constitution,  especially  as 
this  affects  the  antiseptic  power  of  the  blood  plasma. 

C.  In  addition  to  the  above  factors  which  favor  infection,  there  are 
the  following  which  relate  especially  to  the  agent  of  infection :  1.  The 
species  of  microbe,  and  the  number  introduced  at  the  time  of  infection. 
2.  The  vigor  of  the  microbe,  and  its  power  to  produce  poison.  This 
latter  is  modified,  to  a  great  extent,  by  the  source  and  previous  environ- 
ment of  the  germ. 

Conditions  necessary  to  cause  Local  Lnfection. — In  every  local  infection 
three  factors  are  necessary  :  1.  The  presence  of  microbes  having  active 
pyogenic  powers.  2.  A  medium  favorable  for  their  development.  3. 
The  power  of  the  tissues  must  be  weakened. 

Pathology  of  Local  Infection  of  the  Bladder. — It  has  been  known  for  a 
long  time  that  the  normal  urine  contained  in  the  bladder  of  a  person  in 
perfect  health  is  an  aseptic  fluid.  Cultures  of  such  urine  remain  sterile. 
This  fact,  discovered  in  1858-'59  by  Pasteur,  has  been  repeatedly  con- 
firmed since  then  by  numerous  observers.  On  the  other  hand,  we  know 
that  the  purulent  urine  in  an  inflamed  bladder  always  contains  numerous 
micro-organisms.  A  simple  microscopical  examination  of  the  urine  in  a 
case  of  cystitis  shows,  in  addition  to  the  pus-corpuscles  and  other  inflam- 
matory products,  a  variety  of  microbes,  usually  in  great  numbers. 

The  entire  absence  of  germs  from  the  normal  urine,  and  their  con- 
stant presence  in  the  purulent  urine  of  cystitics,  naturally  raises  the  ques- 
tion as  to  the  relation  between  these  microbes  and  the  occurrence  of  in- 
flammation of  the  bladder.  According  to  the  general  doctrines  respect- 
ing the  nature  of  suppurative  lesions,  as  stated  above,  the  cystites  must 
be  regarded  as  forms  of  local  microbic  infection. 

In  considering  the  pathology  and  etiology  of  cystitis  upon  the  basis  of 
these  doctrines,  the  following  questions  are  presented  :  1.  "What  patho- 
genic microbes  are  found  habitually  in  the  purulent  urine  of  cystitis, 
and  which  of  these  microbes  have  pyogenic  power  in  the  bladder  ?  2. 
What  is  the  action  of  these  microbes  in  causing  cj'stitis  ?  3.  What  is  the 
origin  of  these  microbes,  and  how  do  they  invade  the  bladder  ?  4.  What 
are  the  conditions  which  favor  and  what  those  which  retard  infection  ? 

The  study  of  microbes  found  in  the  urinary  tract  was  begun  by  Pas- 
teur. His  discovery  in  1859  of  the  micrococcus  urece^  and  the  investiga- 
tions subsequently  made  by  Yan  Tieghem  as  to  the  power  of  this  microbe 
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to  cause  decomposition  of  urea,  attracted  widespread  attention  to  the  study 
of  the  pathogenic  microbes  in  the  urinary  apparatus. 

For  many  years  after  the  pubhcation  of  Pasteur's  discoveries,  how- 
ever, the  investigations  of  nearly  all  observers  were  confined  almost  ex- 
clusively to  the  ammoniogenous  action  of  the  microbes  found  in  the 
urine.  But  it  has  been  shown  recently,  both  by  experiment  and  clinically, 
that  nearly  all  the  microbes  found  in  the  urine  have  this  power  to  a 
greater  or  less  degree,  but  that  their  pyogenic  action  in  the  urinary  tract 
does  not  depend  upon  this. 

From  the  discovery  of  the  micrococcus  urece  in  1859  to  the  present 
time,  no  less  than  thirty  species  of  micro-organisms  have  been  found  in 
pathological  urine,  and  have  been  described  by  various  observers.  Many 
of  these  have  no  known  pathogenic  power ;  some  have  been  found  only 
in  exceptional  cases.  It  is  not  necessary,  for  the  purposes  of  a  clinical 
article,  to  give  a  description  of  all  these  microbes.  I  shall  mention 
only  those  which  have  been  found  by  different  observers  in  the  urine 
of  cystitics,  aud  which  are  known  to  have  distinct  and  definite  pyogenic 
power  in  the  urinary  tract. 

Microbes  that  have  a  Pyogenic  Action  in  the  Urinary  Tract : 

1.  Micrococci. — The  micrococci  habitually  present  in  suppuration, 
viz.,  the  staphylococcus  pyogenes  cdhus,  aureus,  citreus,  and  the  strepto- 
coccus pyogene.  The  action  of  these  germs  is  general,  and  it  is  not  sur- 
prising, therefore,  that  they  should  be  found  in  purulent  urine. 

2.  Bacilli. — Two  species  of  bacilli,  viz.,  urolyacillus  liquefacius  sep- 
ticus  and  a  bacillus,  which  since  its  discovery  by  Bouchard  in  1879  has 
been  described  by  various  names,  and  recently  has  been  identified  with 
the  iacillus  coli  communis. 

Of  these  microbes,  the  bacillus  coli  communis  is  by  far  the  most 
common,  and  next  in  frequency  is  the  staphj^ococcus  pyogenes  aureus. 
The  presence  of  the  former  in  the  urine  of  cystitis  is  almost  constant. 
To  give  an  idea  of  its  frequency,  I  append  the  following  table  taken 
from  Guyon's  report,  showing  the  result  of  various  observations  made  in 
respect  to  this  point : 

Albarran  and  Halle  found  it  in  47  cases  of  cystitis,  out  of  50  ex- 
amined. In  30  cases,  studied  by  cultures,  it  was  found  15  times  alone, 
and  15  times  it  was  associated  with  other  microbes.  Albarran  found  it 
in  23  cases  out  of  25  ;  in  16  of  the  cases  it  was  alone.  Morelle  found  it 
in  13  cases  out  of  15  ;  in  6  it  was  alone.  Verogius  found  it  in  12  cases 
out  of  lY ;  in  11  it  was  alone.  Denys  found  it  in  IT  cases  out  of  23 ;  in 
15  it  was  alone. 

The  Gonococcus  and  the  Tubercle  Bacilhis. — There  are  two  species  of 
microbes  found  in  pathological  urine  of  cystitis  in  addition  to  those  men- 
tioned above,  which  I  have  omitted  purposely  from  the  list.     These  are 
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the  gonococcus  of  JSTeisser  and  tlie  tubercle  bacillus  of  Koch.  Although 
these  microbes  have  undoubted  pathogenic  powers  in  the  urinary  tract, 
they  can  not  be  regarded  as  direct  causes  of  cystitis.  The  gonococcus  has 
unquestionably  very  active  pyogenic  powers  in  the  urethra ;  alone,  or 
associated  with  other  microbes,  it  causes  suppuration  in  this  situation,  but 
it  is  very  doubtful  whether  the  gonococcus  has  the  power  to  cause  any  of 
the  complications  of  gonorrhoea,  such  as  cystitis,  epididymitis,  or  pyelitis. 
Cystitis  has  never  been  produced  experimentally  by  injecting  cultures  of 
the  gonococcus  into  the  bladder.  In  the  so-called  gonorrhoeal  cystitis, 
the  urine  taken  directly  from  the  bladder,  without  any  chance  of  con- 
tamination from  the  urethra,  contains  very  few  gonococci.  Other  mi- 
crobes which  are  known  to  be  the  cause  of  other  varieties  of  cystitis,  are 
habitually  found  in  the  urine  of  so-called  gonorrhoeal  cystitis.  The 
rapid  manner  in  which  gonorrhoeal  cystitis  yields  to  treatment  is  in 
marked  contrast  to  that  of  gonorrhoeal  urethritis.  Gonorrhoeal  cystitis, 
so  called,  should  be  regarded,  therefore,  as  either  a  mixed  infection,  or  as 
a  simple  infection  in  which  the  gonococcus  takes  no  part. 

The  local  action  of  the  tubercle  bacillus  upon  the  bladder  is  unique, 
and  it  requires  a  separate  consideration.  It  is  claimed  that  tiie  lesions  in 
the  bladder  due  to  the  tubercle  bacillus  when  acting  alone  are  not  them- 
selves suppurative  ;  these  lesions  precede  the  cystitis,  and  a  second  infec- 
tion by  other  microbes  than  that  of  Koch  must  occur  before  pus  appears 
in  the  urine.  The  cystites  of  tubercle  are  the  result,  first,  of  infection  by 
the  tubercle  bacillus,  and  subsequently  by  other  of  the  microbes  that  have 
pyogenic  power  in  the  bladder.  It  is  said  that  pure  cultures  of  the 
tubercle  bacillus  do  not  cause  cystitis  experimentally. 

Simple  and  Mixed  Infection. — The  microbes  found  in  the  urine  of 
cystitics  are  extremely  varied.  In  some  cases  a  single  species  is  found, 
in  others  several  species  may  be  associated  together.  In  the  former 
case,  a  cystitis  is  spoken  of  as  a  simple  infection  ;  in  the  latter,  as  a  mixed 
infection. 

That  the  micro-organisms  which  I  have  mentioned  as  being  habitually 
found  in  the  urine  of  cystitis  are  the  essential  cause  of  inflammation  of 
the  bladder  there  is  abundant  proof.  It  has  been  shown  by  repeated  ex- 
periments that  pure  cultures  of  these  microbes  injected  into  the  bladders 
of  animals  after  temporary  ligation  of  the  urethra,  is  always  followed 
by  cystitis,  and  that  injection  of  these  cultures  into  the  cellular  tissues 
always  produces  suppuration. 

Action  of  Pyogenic  Microbes  in  the  Bladder. — There  are  two  theories 
which  have  been  advanced  to  explain  the  action  of  micro-organisms  in 
producing  cystitis,  viz. :  1.  That  the  inflammation  is  due  primarily  to  the 
action  of  the  microbes  in  producing  ammoniacal  decomposition  of  urine, 
the  carbonate  of  ammonia  resulting  from  this  fermentation  acting  directly 
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as  an  irritant  upon  the  tissue.  2.  That  the  microbes  or  their  ptomaines 
act  upon  the  tissues. 

The  latter  theorj  is  true.  For  practical  purposes  of  treatment  it 
makes  little  difference  whether  the  germs  act  directly  upon  the  tissues, 
or  whether  their  ptomaines  are  the  essential  poison.  That  the  germ  must 
have  the  power  to  decompose  urea  in  order  to  cause  cystitis,  is  certainly 
not  true. 

While  ammoniacal  decomposition  of  urea  increases  the  intensity  of 
an  existing  inflammation,  it  is  never  the  cause  of  cystitis.  It  has  been 
conclusively  shown,  by  Guiard  and  Guyon,  that  ammoniacal  fermentation 
in  the  bladder  occurs  as  the  result  of  the  cystitis,  and  that  unless  there  is 
cystitis,  ammoniacal  decomposition  in  the  bladder  does  not  occur.  This 
question  will  be  discussed  more  at  length  in  considering  ammoniacal  fer- 
mentation as  a  symptom  of  cystitis. 

Modes  of  Infection. — A  priori,  it  is  evident  that  the  bladder  may 
become  infected  from  two  sources — first,  through  the  urethra,  and,  sec- 
ondly, through  the  general  circulation,  the  germs  gaining  entrance  by 
way  of  the  kidneys  and  ureters.  The  former  is  direct  infection,  the 
latter  is  indirect  infection.  Direct  infection  through  the  urethra  is  the 
rule  ;  indirect  infection  through  the  circulation  is  rarely  observed  clinic- 
ally in  man. 

Indirect  Infection. — That  indirect  infection  may  occur,  has  been  experi- 
mentally demonstrated,  but  it  has  not  yet  been  shown  that  the  bladder  in 
man  can  be  infected  indirectly  without  disease  of  the  kidneys.  It  is  by 
indirect  infection  that  certain  cases  of  cystitis  which  occur  dui-ing  the 
progress,  or  as  sequelae,  of  general  infectious  diseases,  may  be  explained. 
These  cases,  however,  are  rare,  and  before  regarding  a  cystitis  as  the 
result  of  indirect  infection  we  should  exclude  all  forms  of  direct  infec- 
tion through  the  urethra. 

Direct  Infection. — Infection  through  the  urethra  may  be  of  two  kinds 
— first,  spontaneous  infection,  and,  ^econdilj,  provoked  infection.  Spon- 
taneous infection  occurs  when  the  microbes  invade  the  bladder  without 
mechanical  assistance.  Provoked  infection  occurs  when  microbes  are 
introduced  into  the  bladder  mechanically,  as  upon  catheters,  or  by  injec- 
tion. 

Spontaneous  Infection. — Spontaneous  infection  of  a  healthy  and  nor- 
mal bladder  occurs  clinically  only  when  the  urethra  is  diseased,  as  in  gonor- 
rhoea. On  the  contrary,  spontaneous  infection  of  the  bladder  is  impossible 
in  man  when  the  urethra  is  healthy  and  normal.  The  length  of  the  urethra, 
and  the  barrier  which  the  sphincter-urethraB  et  vesicae  muscles  offer,  pro- 
tect the  bladder  from  microbic  invasion  so  long  as  the  urethra  is  healthy. 
Spontaneous  infection  of  the  female  bladder,  however,  may  occur  even 
when  the  urethra  is  healthy.     Spontaneous  infection  may  occur  by  the 


502  THE  CYSTITES. 

direct  extension  of  an  inflammation  along  the  mucous  membrane  of  tbe 
urethra,  or  microbes  may  invade  the  bladder  as  the  result  of  an  ascending 
infection.  When  the  urethra  does  not  empty  itself  entirely,  the  urine 
retained  furnishes  the  necessary  medium  for  the  transmission  of  mi- 
crobes into  the  bladder ;  and  the  presence  of  blood  in  the  urethra  after 
operations,  or  of  pus,  may  serve  the  same  purpose.  In  like  manner,  in 
cases  of  retention  of  urine  after  the  power  of  the  sphincter  vesicae  has 
become  weakened  the  urine  escapes,  the  constant  flow  of  urine  (overflow) 
from  the  distended  bladder  furnishes  a  column  of  fluid  in  the  urethra,  a 
condition  particularly  favorable  to  infection. 

Provoked  Infection. — Provoked  infection  through  the  urethra  is  much 
more  common  clinicall}^  than  is  spontaneous  infection.  It  is  most  often 
the  result  of  surgical  interference,  and  usually  follows  the  improper  use 
of  instruments,  or  the  use  of  instruments  without  aseptic  precautions. 

Microbes  may  be  carried  into  the  bladder  from  without  by  the  instru- 
ments ;  but  as  infection  occurs  sometimes  after  the  introduction  of  instru- 
ments which  have  been  thoroughly  sterilized,  it  can  not  be  doubted  that 
in  such  cases  the  microbes  causing  the  infection  existed  previously  in  the 
urethra,  and  were  conveyed  into  the  bladder  by  the  introduction  of  the 
instrument. 

All  observers  agree  that  the  normal  urethra  contains  microbes  of  vari- 
ous kinds.  Petit  and  Wassermann  failed  to  find,  however,  any  of  the 
pyogenic  microbes  in  the  healthy  urethrse  which  they  examined.  Rov- 
sing,  Lustgarten,  and  Manneberg,  hold  the  opposite  opinion  as  the  result 
of  their  respective  observations.  It  is  certain  that  the  microbes  having 
pyogenic  powers  in  the  bladder  may  be  found  in  diseased  urethrse,  or  in 
urethrse  which  have  been  diseased,  but  which  apparently  are  healthy  at 
the  time  the  examination  is  made.  This  is  in  accord  with  our  clinical 
observations. 

Conditions  -which  favor  Local  Infection  of  the  Bladder. — 
The  fact  that  the  injection  of  pyogenic  microbes  into  a  healthy  bladder 
does  not  cause  cystitis  has  been  demonstrated  repeatedly  by  experiments 
upon  the  lower  animals,  and  it  is  confirmed  by  tlie  results  of  daily  clinical 
observations.  To  produce  local  infection  of  the  bladder  by  the  injection 
of  pure  cultures  of  the  pyogenic  microbes  found  in  the  urine,  it  is  neces- 
sary to  ligate  temporarily  tlie  urethra,  so  as  to  produce  retention  of  tlie 
urine  and  distention  of  the  bladder ;  or  to  produce  a  mechanical  or  chem- 
ical traumatism.  The  proof  that  local  infection  of  the  normal  bladder  is 
impossible  by  the  introduction  simply  of  pathogenic  microbes  is  shown 
clinically  by  the  repeated  introduction  of  instruments  without  any  aseptic 
precautions,  which  so  constantly  occurs.  Tims,  the  passage  of  catheters 
which  have  not  been  sterilized,  the  needless  or  rough  use  of  urethral  in- 
struments, injections,  etc.,  fail  to  produce  cystitis  in  some  cases,  not  be- 
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cause  pathogenic  microbes  are  not  introduced  thereby  into  the  bladder, 
but  because  the  bladder  is  healthy,  and  its  normal  mucous  membrane  is 
able  to  resist  the  poison  of  these  microbes.  The  study  of  microbes  by 
culture  is  most  instructive  in  this  connection,  and  shows  to  how  great  an 
extent  the  growth  and  development  of  pathogenic  germs  depend  u^jon  the 
character  of  the  medium  in  which  the  culture  is  made.  The  conditions 
which  favor  local  infection  of  the  urinary  bladder  are  (1)  congestion,  (2) 
retention  of  urine,  and  (3)  trauma. 

Congestion. — It  may  be  stated,  as  a  general  axiom,  that  congestion 
always  precedes  inflammation ;  local  infection  without  congestion  never 
occurs.  I  have  called  attention  already  to  the  principal  causes  of  conges- 
tion of  the  bladder,  and,  therefore,  need  only  mention  them  here.  They 
are  (1)  distention,  (2)  increased  or  repeated  muscular  contraction,  (3) 
frequent  or  violent  contact  of  solids,  and  (4)  chemical  irritation.  Speak- 
ing generally,  congestion  predisposes  to  cystitis  by  lessening  the  resist- 
ance of  the  tissues,  and  supplies  in  them  the  media  for  the  development 
of  the  microbes.  A  congested  bladder  is,  therefore,  always  in  danger  of 
infection. 

Retention  of  Urine. — Retention  of  urine  may  be  caused  by  obstruction 
in  the  urethra,  which  may  be  due  to  stricture,  or  to  nervous  causes,  or  to 
an  enlarged  prostate  ;  or  the  retention  may  be  due  to  a  lack  of  muscular 
power  from  overdistention,  or  from  paralysis  of  the  bladder.  The  reten- 
tion may  be  acute  and  complete,  or  partial  and  chronic.  Retention  of 
urine  predisposes  to  cystitis  by  causing  distention,  and  thereby  increased 
muscular  effort,  resulting  in  congestion.  The  urine,  although  itself  an 
aseptic  fluid,  soon  becomes  a  favorable  medium  for  the  development  of 
microbes,  if  retained  in  the  bladder  when  the  latter  is  congested.  Acute 
retention  of  the  urine  is  much  more  favorable  to  local  infection  of  the 
bladder  than  chronic  or  partial  retention,  because  the  congestion  which  it 
causes  is  greater. 

Trauma. — This  includes  the  repeated  or  violent  contact  of  solids  with 
the  bladder,  such  as  occurs  in  vesical  calculi  or  are  caused  by  the  rough 
use  of  instruments.  Trauma  predisposes  to  cystitis  by  causing  conges- 
tion, and  by  affording  an  opportunity  for  microbes  more  easily  to  enter 
the  tissues  owing  to  the  destruction  of  the  epithelium,  by  favoring  the 
growth  of  microbes  in  the  urine,  and  by  weakening  the  power  of  the  tis- 
sues to  resist  the  poison.  Inflammation  of  the  bladder,  however,  occur- 
ring as  the  result  of  trauma  is  not  necessarily  more  intense  than  when 
due  to  other  causes.  In  addition  to  these  local  causes  there  are  certain 
general  constitutional  conditions  which  predispose  to  local  vesical  infec- 
tion.    These  will  be  mentioned  more  fully  in  the  next  section. 

Clinical  Causes  of  Cystitis. — Although  the  gonococcus  acting 
alone  can  not  be  regarded  as  the  essential  cause  of  cystitis,  yet  gonor- 
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rhoea  is  one  of  the  most  common  of  the  conditions  which  predispose  to 
local  microbic  infection  of  the  bladder.  Cystitis  may  occur  as  a  result  of 
an  acute  or  a  chronic  gonorrhoea. 

Acute  Gonorrhoea. — Cystitis  rarely  occurs  as  the  result  of  a  first  gon- 
orrhoea until  the  disease  has  reached  its  height — i.  e.,  about  the  end  of 
the  third  or  the  fourth  week.  Spontaneous  infection  of  the  bladder  may 
then  occur  where  there  is  a  constitutional  predisposition  to  suppuration, 
by  direct  continuation  of  the  inflammation  along  the  mucous  membrane 
of  the  urethra.  In  an  acute  gonorrhoea,  the  infection  of  the  bladder  is 
much  more  commonly  provoked  by  the  improper  use  of  urethral  injec- 
tions, or  the  improper  introduction  of  surgical  instruments  without  asep- 
tic precautions.  When  the  inflammation  has  extended  into  the  posterior 
urethra,  sexual  excitement  or  sexual  intercourse,  or  the  use  of  alcoholic 
stimulants,  may  provoke  a  cystitis  during  the  acute  stage  of  a  gonorrhoea. 
The  swelling  of  the  mucous  membrane  of  the  urethra  in  acute  cystitis 
obstructs  to  a  certain  extent  the  outflow  of  urine,  causing  an  increased 
muscular  eifort  of  the  bladder  to  overcome  this  obstruction  and  to  empty 
the  bladder,  and  this  increased  muscular  eft'ort,  if  long  continued,  results 
in  congestion  and  favors  infection.  Or,  retention  of  urine  may  occur 
during  the  course  of  an  acute  gonorrhoea,  as  the  result  of  muscular  spasm 
of  the  compressor  urethras.  The  passage  of  a  catheter  at  such  a  time  for 
the  purpose  of  relieving  the  retention,  without  strict  antiseptic  precau- 
tions, both  as  regards  the  instrument  and  the  anterior  urethra,  is  almost 
certain  to  be  followed  by  cystitis. 

Chronic  Gonorrhoea. — Cystitis  as  the  result  of  a  chronic  gonorrhoea 
rarely  occurs  when  the  inflammation  is  in  the  pendulous  urethra  only. 
When  the  bulbous  portion  and  the  posterior  urethra  are  the  seat  of 
chronic  inflammation,  spontaneous  infection  of  the  bladder  may  occur  as 
the  result  of  apparently  slight  causes.  Thus,  sexual  intercourse  or  pro- 
longed sexual  excitement,  or  the  use  of  alcoholic  stimulants,  or  even  a 
sudden  check  of  perspiration,  or  fatigue,  may  cause  infection  of  the  blad- 
der by  direct  extension  of  the  inflammation  from  the  deep  urethra. 

The  infection  is  usually  provoked  by  the  introduction  of  instruments, 
or  by  the  improper  use  of  injections.  The  microbes  may  be  carried  from 
without  into  the  bladder,  or  the  instrument  may  carry  germs  from  the 
urethra.  The  rough  use  of  an  instrument  in  a  chronically  inflamed  ure- 
thra may  increase  the  intensity  of  the  inflammation,  which  then  may  ex- 
tend backward  to  the  bladder. 

Stricture. — Stricture  is  usually  put  by  most  writers  as  among  the  com- 
moner causes  of  cystitis.  It  is  of  rare  occurrence,  however,  unless  there 
is  great  obstruction  to  the  outflow  of  urine,  which  has  existed  for  a  long 
time.  The  cystites  of  stricture,  therefore,  occur  late  in  the  course  of  the 
disease,  but  rarely  as  the  result  of  stricture  of  the  pendulous  portion  of 


CHRONIC  PROSTATITIS.  505 

the  urethra.  They  are  most  commonly  caused  by  a  stricture  situated 
at  or  near  the  bulbo-membranous  junction.  Stricture  favors  local  inflam- 
mation of  the  bladder  (1)  by  causing  obstruction  to  the  outflow  of  urine, 
and  increasing  the  force  of  the  contractions  of  the  detrusor  muscle, 
thus  producing  congestion  ;  (2)  by  causing  retention  of  urine  and  dis- 
tention of  the  bladder  ;  (3)  by  favoring  the  growth  of  microbes  in  the 
urethra,  just  behind  the  stricture,  and  by  favoring  their  introduction 
into  the  bladder,  as  the  result  of  surgical  treatment.  Cystitis  is  more 
likely  to  result  from  a  stricture,  when  the  latter  causes  retention  of  urine, 
especially  when  the  retention  is  acute,  as  in  cases  of  traumatic  stricture. 
The  sudden  obstruction  to  the  outflow  of  urine  produces  intense  conges- 
tion of  the  bladder,  and  under  these  circumstances,  if  a  catheter  is  intro- 
duced without  the  strictest  aseptic  precautions,  it  is  almost  certain  to  be 
followed  by  cystitis.  The  dilatation  of  the  urethra  which  occurs  imme- 
diately behind  a  narrow  stricture  of  long  standing  favors  the  growth  and 
development  of  pathogenic  microbes.  In  such  a  dilatation  a  little  urine 
always  remains  behind  after  each  act  of  micturition  ;  this  decomposing, 
increases  the  urethral  inflammation  at  that  point.  In  such  a  dilatation, 
containing  a  fluid  favorable  to  the  development  of  microbes,  the  latter 
develop  slowly  or  rapidly,  and  may  at  any  time  be  carried  into  the  bladder 
by  instruments  introduced  through  the  urethra. 

Chronic  Prostatitis. — Inflammation  of  the  bladder  is  very  common  as 
a  result  of  prostatic  hypertrophy.  The  cystites  of  prostatics  may  be 
divided  into  two  classes,  viz. :  (1)  those  in  which  there  is  retention  of 
urine,  complete  or  partial,  without  distention  of  the  bladder  ;  (2)  those  in 
which  there  is  partial  or  complete  retention  of  urine  with  distention  of 
the  bladder.  The  conditions  which  favor  local  infection  of  the  bladder 
in  prostatics  are  :  (1)  the  congestion  due  to  frequent  micturition,  and  to 
the  increased  muscular  effort  necessary  to  overcome  the  obstruction 
caused  by  the  enlarged  prostate ;  (2)  the  anatomical  state  of  the  bladder 
due  to  this  increased  muscular  effort ;  (3)  the  age  of  the  patient,  the  lat- 
ter condition  weakening  the  power  of  resistance ;  (4)  retention  of  urine. 

In  the  second  class  of  cases,  namely,  those  in  which  the  bladder  is  dis- 
tended, in  addition  to  the  causes  just  mentioned,  the  congestion  is  in- 
creased by  the  distention  of  the  bladder.  In  both  classes  of  cases  the  re- 
tention of  urine  supplies  a  favorable  medium  for  the  growth  of  patho- 
genic microbes.  In  cases  of  partial  retention  of  urine  due  to  prostatic 
hypertrophy,  the  microbes  are  usually  introduced  into  the  bladder  upon 
the  instruments  used  for  purposes  of  diagnosis  or  of  treatment  without 
thorough  aseptic  precautions.  Cystitis  is  much  more  likelj^  to  occur  from 
this  cause,  however,  in  cases  in  which  there  is  acute  retention  of  urine, 
such  as  occurs  from  chilling  of  the  surface  of  the  body,  or  from  sexual 
excitement,  or  from  alcoholic  stimulation,  or  from  errors  in  diet. 


506  THE  CYSTITES. 

Calculus. — It  is  an  error  to  suppose  that  inflammation  of  tlie  bladder 
is  a  common  result  of  vesical  calculus  because  cystitis  is  found  in  the 
majority  of  cases  of  stone.  Phospbatic  or  secondar}^  calculi  often  occur 
as  the  result  of  cystitis  associated  with  partial  retention  of  urine.  When 
the  calculus  is  primary — that  is,  of  renal  origin — cystitis  is  the  exception, 
and  not  the  rule.  The  contact  sensibility  of  the  bladder  being  slight,  a 
smooth  calculus  may  remain  a  long  time  in  the  bladder  without  producing 
any  serious  results.  The  constant  violence,  however,  done  to  the  bladder 
by  the  repeated  contact  of  a  calculus  after  a  time  causes  congestion,  and 
thus  predisposes  to  cystitis.  In  cases  of  vesical  calculus  the  congestion 
of  the  bladder  is  increased  by  exercise  and  by  jolting,  as  in  riding  or 
dri^dng.  In  the  majority  of  cases  of  calculus  cystitis  the  infection  of  the 
bladder  is  provoked  by  the  improper  use  of  unsterilized  instruments, 
employed  either  for  the  purpose  of  exploring  the  bladder  or  removing 
the  calculus.  It  is  likely  to  follow  operations  where  the  entire  calculus 
is  not  removed.  The  repeated  contact  with  the  bladder  of  the  sharp 
fragments  remaining  behind  increases  congestion  and  favors  infec- 
tion. 

Vesical  Tumors. — Morbid  growths  of  the  bladder  favor  local  infection 
by  causing  congestion  and  by  weakening  the  power  of  the  tissues  to  re- 
sist the  action  of  the  microbes.  The  hgemorrhage,  which  is  so  constant  a 
symptom  of  tumors  of  the  bladder,  furnishes  a  favorable  medium  for  the 
development  and  growth  of  micro-organisms.  Cj^stitis  rarely  occurs 
spontaneously  in  cases  of  tumor,  the  infection  being  usually  provoked  by 
the  introduction  of  surgical  instruments.  Cystitis  occurs  more  often  in 
cases  in  which  hsematuria  is  a  prominent  symptom. 

The  Action  of  Cold. — Cold  is  mentioned  as  one  of  the  common  causes 
of  cystitis.  It  can  not  be  doubted  that  the  sudden  chilling  of  the  surface 
of  the  body  often  determines  cystitis  when  the  conditions  favorable  for 
infection  are  present,  but  the  influence  of  cold  alone  can  not  produce  a 
cystitis.  "When  the  surface  of  the  body  becomes  chilled,  congestion  of 
the  internal  organs  occurs,  and  the  general  vitality  and  power  of  resist- 
ance of  the  tissues  are  diminished.  The  action  of  cold  in  causing  cystitis 
is  frequently  seen  clinically  in  cases  of  stricture  or  prostatic  hypertrophy 
where  the  conditions  favorable  for  infection  have  existed  for  a  long  time, 
and  where  the  action  of  the  cold,  by  increasing  the  congestion  of  the 
bladder  and  by  diminishing  the  resistance  of  the  tissues,  determines  the 
infection. 

Sexual  Excitement. — Prolonged  sexual  excitement  or  sexual  intercourse 
may  become  a  factor  in  causing  cystitis  by  increasing  the  local  congestion 
of  the  bladder,  especially  in  cases  in  which  the  posterior  urethra  is  in- 
flamed. In  such  cases  the  bladder  is  involved  by  the  direct  extension 
backward  of  the  inflammation. 
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Gout  and  Rheumatism. — Gout  and  rheumatism  are  often  mentioned  by 
authors  as  direct  causes  of  cystitis.  If  they  exert  any  influence,  it  is 
simply  that  of  weakening  the  general  resistance  of  the  tissues  to  infec- 
tion. There  is  certainly  no  separate  form  of  cystitis  characteristic  of 
these  diseases,  and  many  cystites  occurring  during  an  attack  of  gout  or 
rheumatism  are  not  affected  by  anti-rheumatic  treatment.  The  irritating 
effect  of  very  acid  urine,  and  of  urine  containing  crystals,  may  predispose 
to  cystitis. 

Infectious  Diseases. — -Cystitis  occurring  during  the  course  or  convales- 
cence of  certain  acute  infectious  diseases  is  frequently  due  to  retention 
of  urine,  which  may  occur  as  the  result  of  all  febrile  diseases.  This  re- 
tention is  of  nervous  origin,  and  is  due  to  spasmodic  contraction  of  the 
compressor  urethrse  muscle.  If  not  immediately  relieved,  intense  con- 
gestion of  the  bladder  is  likely  to  occur,  and  thus  the  conditions  favor- 
able for  local  infection  are  developed. 

In  addition  to  these  local  causes  the  power  of  the  tissues  to  resist  in- 
fection are  weakened  by  the  disease,  and  the  action  of  microbes,  introduced 
as  the  result  of  careless  catheterism,  is  favored.  The  increased  quantity 
of  urea  is  another  predisposing  factor  in  these  cases. 

Paralysis. — In  cases  of  paraplegia,  where  there  is  retention  of  urine, 
the  sensibility  of  the  bladder  is  lost ;  and  there  being  no  contraction  of 
the  detrusor  muscle,  there  is  little  active  congestion.  Passive  congestion 
due  to  tension  occurs.  The  power  of  the  tissues  to  resist  infection  is 
weakened  as  the  result  of  trophic  disturbances  resulting  from  the  lack  of 
nervous  force.  These  conditions  favor  infection,  which  is  provoked 
usually  by  catheterism. 

Symptomatology. — The  clinical  aspect  of  inflammation  of  the 
bladder  is  subject  to  great  variations.  The  evolution,  course,  duration, 
and  severity  of  the  symptoms  differ  in  the  different  types  of  cystitis,  and 
in  different  cases  of  the  same  type,  according  to  the  cause  and  intensity 
of  the  inflammation.  There  are  certain  symptoms  which,  when  present, 
are  characteristic  of  cystitis.  There  are  other  symptoms  which  are  not 
characteristic,  individually,  of  inflammation  of  the  bladder,  but  which 
taken  together  and  in  their  relation  to  each  other  have  a  diagnostic  value. 

The  symptoms  of  inflammation  of  the  bladder  are  local  phenomena. 
There  are  no  general  constitutional  symptoms  which  'per  se  are  character- 
istic of  the  disease.  It  is  impossible  in  a  brief  clinical  article  to  describe 
separately  the  symptoms  in  each  of  the  clinical  types.  I  shall  therefore 
describe  separately  the  principal  symptoms  of  inflammation  of  the  blad- 
der, calling  special  attention  to  their  physiology  and  to  the  variations  to 
which  each  is  subject  in  the  different  forms  of  the  disease,  and  to  their 
diagnostic  value. 

There  are  three  principal  symptoms  which,  when  they  are  all  present, 
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are  characteristic  of  inflammation  of  the  bladder.  These  are,  frequent 
micturition^  pain,  and  pits  in  the  iirine.  These  symptoms  vary  in  their 
evolution,  in  their  intensity,  in  their  duration,  and  in  their  relation  to  one 
another.  The  presence  of  any  one  of  them  is  not  distinctive  of  inflam- 
mation of  the  bladder.  Their  clinical  importance  depends  upon  the  pres- 
ence of  two  or  more  of  them  in  the  same  case,  and  upon  the  relations 
which  they  sustain  to  each  other.  Pus  in  the  urine  is  the  only  symptom 
which  is  never  absent  in  the  cystites. 

Another  important  symptom  is  haematuina.  This  symptom,  although 
very  common,  especially  when  the  cystitis  is  acute,  may  not  occur  during 
the  entire  course  of  the  disease. 

In  addition  to  these  four  symptoms  there  are  others  which  occur 
more  or  less  frequently.  These  are  :  First,  modiflcations  in  the  character 
of  the  urine,  such  as  albuminuria  and  ammoniacal  decomposition  ;  second, 
changes  in  the  character  of  micturition ;  third,  certain  general  constitu- 
tional symptoms.  The  latter,  however,  are  rather  the  result  of  the  com- 
plications of  cystitis  than  symptoms  of  inflammation  of  the  bladder. 

Frequent  Micturition. — This  is  a  constant  symptom  in  cystitis,  unless 
there  is  atony  or  paralysis  of  the  bladder.  Its  intensity  varies  according 
to  the  sensibility  of  the  bladder — according  to  the  degree  of  local  conges- 
tion. The  desire  to  pass  water,  therefore,  is  much  more  frequent  when 
the  inflammation  is  acute  than  when  it  is  chronic.  In  certain  cases  of 
acute  cystitis  the  desire  to  pass  water  may  occur  so  frequently  as  to  be 
mistaken  for  incontinence  of  urine.  In  the  cystites  of  prostatics  the  de- 
sire to  pass  water  is  usually  more  frequent  during  the  night  than  during 
the  day.  In  nearly  all  cases  of  inflammation  of  the  bladder,  whatever  the 
cause,  the  desire  occurs  with  greater  frequency  when  the  patient  stands. 
Exercise  or  jolting,  as  by  driving  or  riding,  usually  increases  the  desire 
to  pass  water,  especially  in  the  cystites  of  calculus.  The  desire  to  pass 
water  is  made  more  frequent  by  anything  which  increases  the  congestion 
of  the  bladder.  Frequent  micturition  is  not  due  to  diminution  in  the 
anatomical  capacity  of  the  bladder,  nor  is  it  induced  by  the  contact  of  the 
urine  with  the  influenced  mucous  membrane.  In  certain  cases,  however, 
which  I  have  mentioned  in  the  section  on  pathological  anatomy,  under 
the  title  of  Contracture  of  the  Bladder,  the  anatomical  capacity  of  the 
bladder  is  diminished  as  the  result  of  prolonged  interstitial  suppuration. 
In  cases  of  acute  cystitis  the  desire  to  pass  water  increases  in  frequency  as 
the  disease  progresses,  because  each  act  of  micturition  increases  the  local 
congestion  of  the  organ. 

Pain. — Pain,  as  a  symptom  of  cystitis,  is  of  two  kinds,  spontaneous 
and  provoked.  - 

Spontaneous  Pain. — The  symptoms  of  pain  and  frequent  micturition 
are  closely  related  to  each  other,  the  intensity  of  both  depending  upon 
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the  sensibility  of  the  bladder.  As  a  rule,  the  more  frequent  the  desire 
to  pass  water  the  more  intense  is  the  pain.  In  many  cases  the  pain  is 
most  severe  at  the  moment  immediately  preceding  the  act  of  micturition, 
and  is  due  to  the  tension  produced  by  the  urine  in  the  bladder,  and  is 
usually  relieved  to  some  extent  by  the  discharge  of  urine.  In  many 
cases,  especially  in  acute  gonorrhoeal  and  calculus  cystites,  the  pain  is 
most  intense  at  the  end  of  micturition,  and  continues  after  the  act ;  the 
desire  to  pass  water  is  increased  greatly  by  violent  and  repeated  contrac- 
tions of  the  detrusor  muscle,  and  is  accompanied  by  ano-vesical  tenesmus. 
Pain  at  the  end  of  micturition  also  is  a  marked  symptom  in  the  acute 
cystites  of  prostatics.  In  certain  cases  in  which  there  is  ammoniacal  de- 
composition of  urine,  pain  during  the  act  of  micturition  is  especially 
severe,  on  account  of  the  passage  of  the  altered  urine  through  the  ure- 
thra. As  has  been  shown  already,  the.  sensibility  of  the  bladder  to  the 
contact  of  irritating  fluids  is  much  less  marked  than  that  of  the  urethra, 
but  the  contact  of  ammoniacal  urine  with  the  urethral  mucous  membrane 
usually  causes  pain,  although  the  same  urine  produces  no  sensation  in  the 
bladder.  In  addition  to  the  pain  associated  with  the  act  of  micturition, 
there  is  in  many  cases  a  feeling  of  weight  and  heaviness  above  the  pubis 
and  in  the  perinseum  which  is  referred  to  the  bladder. 

Provoked  Pain. — The  normal  bladder,  as  has  been  said,  is  almost 
wholly  insensitive  to  the  contact  of  unirritating  fluids  and  to  the  contact 
of  solids.  The  sensibility  of  the  inflamed  bladder,  on  the  contrary,  is 
very  intense  ;  if  the  contact  be  violent  or  repeated,  it  produces,  in  ad- 
dition to  pain,  a  desire  to  pass  water,  the  latter  being  due  to  the  con- 
traction of  the  detrusor  muscle.  The  sensibility  to  tension  of  the  in- 
flamed bladder  is  always  increased.  The  injection  of  even  a  small 
quantity  of  an  unirritating  fluid  into  a  bladder  that  is  acutely  inflamed 
causes  an  intense  and  painful  desire  to  pass  water.  This  increased  sensi- 
bility of  the  inflamed  bladder  both  to  contact  and  to  tension  is  character- 
istic of  cystitis,  and  may  be  taken  advantage  of  in  doubtful  cases  for  pur- 
poses of  diagnosis. 

Pus  in  the  Urine. — The  presence  of  pus  in  the  urine  is  a  constant 
symptom  of  cystitis ;  its  absence  is  positive  evidence  that  the  bladder  is  not 
inflamed.  The  amount  of  pus  is  very  variable  ;  at  the  very  beginning  of  a 
cystitis  it  may  be  so  small  and  so  intimately  mixed  with  the  urine  as  to 
be  imperceptible  to  the  naked  eye,  and  can  only  be  discovered  with  the 
aid  of  the  microscope.  When  pus  is  present  in  sufiicient  amount  to  be 
perceived  by  the  eye,  it  is  mixed  with  the  entire  quantity  of  urine,  giving 
to  the  latter  a  cloudy  appearance.  If  all  the  urine  passed  at  a  single  act  of 
micturition  be  received  into  three  separate  glasses,  the  larger  part  of  the 
fluid  being  passed  into  the  first  glass,  the  pus  in  the  first  glass  may  be  rel- 
atively greater  than  that  in  the  second  or  third,  or  there  may  be  a  larger 
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amount  of  pus  in  the  first  and  third  glasses  than  in  the  second.  Pus 
is  always  found  in  the  third  glass  when  there  is  cystitis.  When  the 
urine  passed  at  the  beginning  of  micturition  contains  a  relatively  larger 
amount  of  pus  than  that  passed  at  the  middle  or  at  the  end  of  the 
act,  it  is  an  evidence  that  the  prostatic  urethra  and  that  portion  of  the 
bladder  nearest  the  internal  urethral  orifice  is  the  principal  seat  of  the 
inflammation.  On  the  other  hand,  a  relatively  large  amount  of  pus  at 
the  end  of  micturition  is  not  characteristic  of  inflammation  of  the  base  of 
the  bladder,  for  it  may  be  due  to  inflammation  of  the  body  of  the  bladder. 
The  pus  from  this  latter  portion  naturally  flows  toward  the  base,  and  is 
expelled  therefore  at  the  end  of  micturition.  A  large  amount  of  pus  in 
the  urine  passed  at  the  end  of  micturition  is  therefore  not  a  symptom  of 
much  value  in  determining  the  seat  of  the  vesical  lesion. 

The  appearance  of  the  pus  in  cystitis  varies.  Wlien  the  urine  is  acid, 
as  it  is  at  the  outset  of  an  acute  superficial  cystitis,  the  part  passed 
in  the  first  glass  may  contain,  in  addition  to  the  free  pus  which  appears 
as  a  cloud  in  the  urine,  shreds  from  the  urethra.  In  the  second  glass  the 
pus  is  intimately  mixed  with  the  urine  and  gives  it  a  uniformly  cloudy 
appearance.  The  sediment  in  both  of  these  specimens  consists  of  a  more 
or  less  dense  white  precipitate,  which  settles  to  the  bottom  of  the  glass, 
and  above  there  is  a  superficial  fioating  cloud  composed  of  muco-pus.  In 
the  urine  received  in  the  third  glass  the  pus  is  more  plentiful  than  in  the 
second,  and  in  certain  cases,  at  the  end  of  the  act  of  micturition,  there 
may  be  passed  a  number  of  drops  of  pure  yellow  pus,  or  of  pus  mixed 
with  blood. 

In  cases  of  cystitis  associated  with  ammonuria,  the  action  of  the  am- 
monia upon  the  pus  converts  it  into  a  glairy,  mucilaginous  substance, 
which  adheres  to  the  raucous  membrane  of  the  bladder  or  to  the  bottom 
of  the  vessel  into  which  the  urine  is  passed.  The  appearance  of  this  glairy 
material  is  extremely  characteristic  of  that  form  of  chronic  inflammation 
of  the  bladder  to  which  the  term  "  vesical  catarrh  "  has  been  given. 

Blood  in  the  Urine. — Blood  in  the  urine  is  not  a  constant  symptom 
of  cystitis.  It  is  a  symptom  of  intense  congestion,  and  therefore  usually 
occurs  when  the  inflammation  is  acute.  The  cause  of  the  blood  is  due  to 
the  rupture  of  the  smaller  capillaries  in  the  upper  layers  of  the  mucous 
membrane.  The  diagnostic  importance  of  this  symptom  depends  upon 
the  circumstances  under  which  the  haemorrhage  occurs,  and  whether  the 
blood  was  passed  at  the  beginning  or  at  the  end  of  micturition,  or  is 
equally  distributed  throughout.  Blood  may  discolor  the  entire  quantity 
of  urine  passed  at  a  single  act  of  micturition,  it  may  appear  only  in  the 
urine  passed  at  the  end  of  the  act,  or  it  may  follow  the  discharge  of  the 
last  few  drops  of  urine.  It  may  be  passed  as  clots  or  in  the  fluid  state. 
In  color  it  may  be  a  bright  or  dark  red,  or,  in  cases  where  there  is 
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ammoniacal  decomposition,  the  blood  may  appear  as  a  dark  brownish 
or  blackish  material,  which  rapidly  sinks  to  the  bottom  of  the  vessel 
into  which  the  urine  is  received.  The  amount  of  blood  passed  at  any 
time  depends  very  much  upon  the  cause  of  the  haemorrhage ;  it  is  usually 
increased  by  exercise  and  decreased  by  rest.  The  haemorrhage  may  be 
provoked  by  the  contact  of  instruments  or  by  distention  with  fluids. 
When  blood  precedes  the  flow  of  urine  it  is  not  a  sign  of  vesical  disease, 
but  is  due  to  disease  in  the  urethra  or  in  the  prostate. 

The  source  of  blood  in  general  may  be  determined  by  employing  the 
test  with  the  three  glasses  described  above.  In  acute  cystitis  blood  usu- 
ally follows  the  act  of  micturition,  and  is  the  result  of  the  forcible  con- 
traction of  the  bladder  walls  upon  each  other.  In  the  cystites  of  calculus 
hsemorrhage  likewise  is  most  marked  at  the  end  of  micturition,  as  the 
result  of  the  contraction  of  the  bladder  upon  the  stone ;  it  is  increased, 
as  a  rule,  by  exercise  and  by  jolting,  and  in  some  cases  by  distention.  In 
the  cystites  of  tumor,  blood  is  mixed  with  the  whole  quantity  of  urine 
passed,  the  haemorrhage  being  increased  by  distention  of  the  bladder,  and 
by  its  contraction  at  the  end  of  micturition.  In  the  cystites  of  tubercu- 
losis and  of  tumor  there  is  often  a  history  of  haemorrhage  preceding  the 
occurrence  of  the  cystitis. 

AlbmninuTia. — Albuminuria  is  not  a  constant  symptom  of  cystitis  ; 
when  it  occurs  early  in  the  course  of  the  disease,  it  is  usually  due  to  the 
presence  of  blood  in  the  urine  or  to  renal  disease.  The  pus-corpuscles 
usually  do  not  yield  albumin  in  a  sufiiciently  large  quantity  to  be  appre- 
ciated. Albumin,  as  the  result  of  inflammation  of  the  bladder,  when  there 
is  no  blood  in  the  urine,  does  not  usually  occur  until  the  disease  has  been 
present  for  some  time.  When  albumin  is  found  in  urine  in  which  there 
is  not  sufficient  blood  to  be  appreciated  by  the  naked  eye,  a  further  exami- 
nation with  the  microscope  should  be  made.  When  there  is  no  blood  in 
the  urine,  and  where  the  kidney  is  free  from  disease,  the  cystitis  is  usu- 
ally of  long  standing,  and  the  upper  layers  of  the  epithelium  have  been 
destroyed  over  a  greater  or  lesser  area,  thus  allowing  the  serum  of  the 
blood  to  escape  into  the  bladder. 

The  amount  of  albumin  found  in  the  urine  of  cystitics  when  there  is 
no  blood  or  renal  disease  is  very  small.  When  ammoniacal  decomposi- 
tion is  present,  it  sometimes  is  diflicult  to  detect  the  presence  of  albu- 
min in  the  urine. 

Ammoiiiacal  Fermentation. — Ammoniacal  decomposition  of  urine  is  a 
fermentative  process  due  to  the  growth  and  development  of  certain 
microbes  in  the  urine.  Nearly  all  the  microbes  found  in  normal  and 
pathological  urine  are  to  a  greater  or  lesser  degree  ammoniogenous.  By 
the  decomposition  of  urea,  carbonate  of  ammonia  is  set  free,  and  the  lat- 
ter, acting  upon  the  pus,  converts  it  into  a  thick,  glairy,  gelatinous  mate- 
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rial,  wliicli  sinks  rapidly  to  tlie  bottom  of  tlie  vessel  into  wliicli  the  nrine 
is  passed.  When  this  change  occurs,  the  urine  is  strongly  alkaline  and 
has  a  very  fetid,  ainmoniacal  odor,  and  is  of  a  sirupy  consistence,  due  to 
the  changed  condition  of  the  pus. 

Ammoniacal  decomposition  of  urine  formerly  was  regarded  as  the 
cause  of  cystitis,  and  this  theory  is  still  entertained  by  some  authors.  It 
has  been  .proved  conclusively,  however,  by  the  investigations  of  Guiard 
and  Guyon,  that  ammoniacal  decomposition  is  a  symptom  and  not  a  cause 
of  cystitis.  It  occurs  in  cystitis  only  when,  in  addition  to  the  presence 
of  ammoniogenous  microbes  in  the  bladder,  there  is  either  complete  or 
partial  retention  of  urine. 

The  condition  of  the  urine  and  the  amount  of  pus  are  important  fac- 
tors in  the  production  of  ammoniacal  decomposition.  When  urine  is  of 
low  specific  gravity — that  is,  contains  little  urea — and  of  acid  reaction 
when  it  enters  the  bladder,  the  fermentative  process  is  slight.  A  rela- 
tively large  amount  of  urea  and  of  pus  in  the  urine  favors  ammoniacal 
decomposition.  The  effect  of  this  fermentative  change  is  to  increase  the 
intensity  of  the  cystitis,  owing  to  the  irritating  qualities  of  the  carbonate 
of  ammonia  set  free.  Ammoniacal  decomposition  in  the  bladder  is 
pathognomonic  of  cystitis. 

Diagnosis. — A  thorough  diagnosis  in  every  case  of  cystitis  is  of  the 
utmost  importance.  Cases  are  often  treated  for  cystitis  when  there  is  no 
inflammation  of  the  bladder,  the  diagnosis  having  been  made  upon  a  single 
symptom.  In  order  to  treat  a  cystitis  intelligently  it  is  necessary  to  know, 
in  addition  to  the  fact  that  the  bladder  is  inflamed,  its  cause,  its  intensity, 
the  anatomical  and  physiological  state  of  the  bladder,  and  the  character 
and  extent  of  its  lesions. 

To  determine  whether  the  bladder  is  inflamed  is  usually  an  easy  mat- 
ter. Frequency  of  passing  water,  and  pain  associated  with  the  discharge 
of  pus  in  the  urine,  make  the  diagnosis  of  cystitis  probable.  'None  of 
these  symptoms  alone,  however,  are  distinctive  of  cystitis.  Frequent 
micturition  is  a  common  symptom  in  almost  every  disease  of  the  urinary 
tract.  Painful  micturition,  resembling  that  which  occurs  in  cystitis,  may 
result  from  a  calculus  in  the  pelvis  of  the  kidney,  or  from  certain  nervous 
affections  of  the  bladder,  or  from  inflammation  of  the  prostatic  urethra, 
the  bladder  itself  being  entirely  free  from  inflammation.  Pus  in  the 
urine  is  a  symptom  of  any  local  infection  of  the  urinary  tract.  The 
diagnostic  importance  of  pus  in  the  urine  depends  upon  its  source.  In 
every  case  where  cystitis  is  suspected  the  urine  should  be  examined  in 
three  glasses,  as  described  above.  When  pus  is  found  in  relatively  larger 
quantities  in  the  first  and  third  glasses  than  in  the  second,  the  presence  of 
cystitis  may  be  assumed,  especially  when  there  is  associated  with  this 
symptom  pain  and  a  frequent  desire  to  pass  water.     A  large  quantity  of 
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pus  at  the  end  of  micturition  may  be  misleading,  since  this  is  found  in 
certain  cases  of  pyelitis.  In  the  latter  case,  however,  the  urine  usually 
retains  its  acid  reaction ;  whereas  in  cystitis,  the  urine  is  usually  neutral 
or  alkaline. 

The  microscopic  examination  of  the  urine  is  of  great  value  in  deter- 
mining the  presence  of  cystitis,  and  it  should  be  made  in  eyerj  case.  The 
presence  of  the  cystitis  may  be  determined  in  this  way  by  the  character  of 
the  epithelium,  and  possibly  by  the  character  of  the  micro-organisms  found 
in  the  urine.  Ammoniacal  decomposition  of  urine,  when  present,  is  a 
sure  symptom  of  cystitis.  In  order  to  establish  the  diagnosis  of  inflam- 
mation of  the  bladder,  it  is  necessary  often  to  make  a  physical  and  instru- 
mental examination  of  the  patient.  If  pressure  by  the  finger  be  made 
upon  the  neck  of  the  bladder  through  the  rectum  in  cases  of  cystitis,  it 
will  cause  pain  in  proportion  to  the  intensity  of  the  inflammation.  The 
sensibility  of  the  inflamed  bladder  to  the  contact  of  solids  may  be  taken 
advantage  of  in  doubtful  cases.  A  sterilized  l)ougie  a  toule  or  a  searcher 
brought  into  contact  with  the  mucous  membrane  of  the  inflamed  bladder 
causes  pain.  So  also  the  increased  sensibility  of  the  bladder  to  tension  is 
diagnostic  of  cystitis.  This  may  be  determined  by  the  injection  of  fluids 
into  the  bladder. 

The  cause  of  a  cystitis  can  be  determined  usually  from  the  history  of 
the  case.  In  young  or  middle-aged  persons  cystitis  is  usually  the  result 
of  urethral  inflammation.  A  history  of  recent  gonorrhoea  or  chronic 
urethritis  is  suggestive  of  this  form  of  cystitis.  In  cases  where  there  is  a 
history  of  previous  disease  of  the  urethra,  examination  of  the  urine  or  an 
instrumental  examination  of  the  urethra  may  discover  a  lesion  in  the 
deep  urethra,  from  which  the  bladder  has  been  infected.  In  the  cystites 
of  stricture  there  usually  is  a  history  of  progressively  increasing  difli- 
culty  in  micturition  or  of  sudden  retention  of  urine.  The  occurrence  of 
ammoniacal  decomposition  of  urine  in  the  bladder  of  a  patient  under  fifty 
years  of  age  can  be  taken  as  evidence  of  probable  stricture  cystitis.  In  a 
patient  over  fifty  years  of  age,  where  preceding  the  cystitis  there  is  a  his- 
tory of  frequent  micturition,  the  desire  to  pass  water  being  more  frequent 
at  night  than  during  the  day,  prostatic  cystitis  may  be  inferred.  Rectal 
or  instrumental  examination  of  the  urethra  will  determine  this  point.  In 
the  cystites  of  tuberculosis  and  of  tumor  there  is  often  a  history  of  haem- 
orrhage preceding  the  occurrence  of  the  inflammation.  A  cystitis  in 
which  the  cause  can  not  be  determined  by  the  most  careful  examination 
should  suggest  its  tuberculous  origin,  and  repeated  examination  should  be 
made  for  the  tubercle  bacilli. 

The  intensity  of  a  cystitis  may  be  determined  by  the  symptoms  of 
pain  and  frequency.  The  more  intense  the  cystitis,  the  greater  the  pain, 
and  the  more  frequent  the  desire  to  pass  water.     Haemorrhage  is  also  a 
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symptom  of  the  intensity  of  a  cystitis,  especially  wlien  the  blood  appears 
at  the  end  of  the  stream. 

It  is  necessary,  in  addition  to  the  points  mentioned  above,  to  deter- 
mine also  the  anatomical  and  physiological  condition  of  the  bladder,  espe- 
cially as  to  its  power  to  discharge  completely  its  contents,  and  as  to  its 
capacity  to  retain  fluids.  In  cases  of  cystitis  due  to  stricture  or  to  en- 
larged prostate,  it  is  important  to  ascertain  the  amount  of  residual  urine. 
This  can  be  done  by  the  introduction  of  a  catheter  into  the  bladder,  after 
the  patient  has  passed  all  the  urine  that  he  can.  In  cases  where  the  mus- 
cular power  of  the  bladder  is  diminished  as  the  result  of  overdistention 
(atony)  the  flow  of  the  urine  through  the  catheter  will  be  slow.  The 
degree  of  atonj'^  may  be  ascertained  by  placing  the  patient  upon  his  back, 
and  by  instructing  him  to  take  a  deep  breath  while  the  urine  is  flowing 
through  the  catheter.  This  will  cause  an  acceleration  in  the  flow  of  urine 
when  atony  is  complete.  In  cases  of  acute  cystitis  the  contractility  of  the 
bladder  is  greatly  increased,  and  urine  is  discharged  through  the  catheter 
very  forcibly.  In  cases  of  chronic  cystitis  in  which  the  sensibility  of  the 
bladder  is  not  greatly  increased,  and  where  there  is  haemorrhage  the  cause 
of  which  can  not  be  determined  by  the  ordinary  means  of  examination, 
a  cystoscopic  examination  should  be  made  in  order  to  ascertain  its 
source. 

Prophylaxis. — In  view  of  the  facts  already  presented,  it  is  evident 
that  inflammation  of  the  bladder  is  never  a  primary  affection,  but  is 
always  secondary  to  some  pathological  state  of  the  urinary  tract,  and  that 
the  determining  cause  of  a  cystitis  not  infrequently  is  the  careless  or  im- 
proper surgical  treatment  of  this  condition. 

According  to  the  doctrines  of  surgical  pathology  relating  to  suppura- 
tive lesions,  the  following  general  principles  may  be  formulated :  First, 
all  operations  or  surgical  procedures,  however  slight,  should  be  performed 
with  thorough  aseptic  precautions  ;  and,  secondly,  all  pathological  states 
of  the  urinary  tract  which  favor  the  local  infection  of  the  bladder  should 
be  removed  as  soon  as  possible  and  with  the  least  mechanical  violence. 

Under  the  flrst  of  these  heads  I  may  call  attention  briefly  to  the 
method  of  performing  operations  aseptically  upon  the  urinary  tract.  In 
the  first  place,  the  external  genitals,  especially  the  glans  penis  and  the 
cavity  of  tlie  prepuce,  should  be  thoroughly  cleansed  and  washed  with  an 
antiseptic  solution,  such  as  Tliiersch's  fluid.  The  pendulous  and  bulbous 
portions  of  the  urethra  should  be  thoroughly  irrigated  with  Tliiersch's 
solution. 

In  cases  where  the  anterior  urethra  is  inflamed,  although  it  can  not  be 
rendered  thoroughly  aseptic  by  irrigation,  the  chance  of  infecting  the 
bladder  from  the  urethra  by  the  introduction  of  instruments  is  greatly 
lessened  when  the  attempt  is  made. 
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Preparation  of  Instnunents. — All  instruments  should  be  sterilized  bj 
boiling,  or  by  passing  them  through  the  flame  of  an  alcohol-lamp.  The 
soft  instruments,  catheters,  etc.,  should  never  be  immersed,  even  for  a 
short  time,  in  any  of  the  stronger  antiseptic  solutions,  such  as  solutions  of 
bichloride  of  mercury  or  carbolic  acid. 

The  following  simple  rules  for  sterilizing  catheters  will  be  found  effi- 
cient :  The  instruments,  having  been  washed  in  hot  water,  should  be 
boiled  for  about  twenty  minutes  in  a  solution  of  chloride  of  sodium,  one 
drachm  to  the  ounce.  Upon  their  removal  from  this  solution  they  should 
be  dried  with  sterilized  gauze,  and  should  then  be  placed  in  a  case  made 
of  sterilized  Canton  flannel  or  gauze.  Before  using,  the  catheter  should 
be  placed  for  a  moment  in  boiling  water. 

Local  infection  of  the  urinary  tract  occurs  frequently,  I  beheve,  from 
the  use  of  unsterilized  oil  employed  for  the  purpose  of  lubricating  in- 
struments. In  order  to  avoid  this,  the  oil  used  should  be  sterilized  by 
boiling. 

Treatment. — In  the  treatment  of  the  cystites  the  principal  general 
indications  are  :  1.  To  remove  the  cause.  2.  To  relieve  the  pain  and  fre- 
quent micturition  by  subduing  and  preventing  local  congestion.  3.  To 
modify  the  character  of  the  urine,  so  as  to  prevent  as  much  as  possible 
the  development  in  it  of  pathogenic  microbes.  4.  To  control  suppura- 
tion. 

Treatment  is  both  medical  and  surgical.  The  latter  is  of  the  most 
importance,  but  in  nearly  all  cases  medicinal  remedies  are  indispensable. 

In  most  cases  it  is  necessary  to  use  some  form  of  intravesical  medica- 
tion, and,  although  in  certain  cases  the  disease  will  subside  under  medical 
treatment  alone — providing  the  cause  is  removed — still  the  proper  use  of 
local  treatment  makes  the  cure  more  certain  and  more  rapid. 

In  every  case  of  cystitis  we  should  seek  to  discover  whether  the  in- 
flammation is  the  result  of  a  urethritis,  acute  or  chronic,  or  of  stricture, 
or  of  an  enlarged  prostate,  or  of  a  vesical  calculus,  or  of  tumor  of  the 
bladder,  or  of  tuberculosis,  etc. ;  and  when  we  have  decided  that  any  one 
of  these  conditions  is  present,  it  should  be  removed  if  possible.  In  nearly 
all  cases  of  inflammation  of  the  bladder  surgical  interference  is  necessary 
to  remove  the  cause — the  use  of  a  sound,  or  the  introduction  of  a  cathe- 
ter, internal  or  external  urethrotomy,  litholapaxy,  lithotomy,  cystotomy, 
and  deep  instillations,  are  among  the  various  operations  which  are  thus 
indicated.  There  are  two  questions  of  importance  to  which  I  desire  to 
call  attention  in  this  connection.  The  first  of  these  is  in  reo-ard  to  the 
risk  of  operating  upon  the  urinary  tract  of  cystitics,  and  the  second  re- 
lates to  the  choice  of  operation. 

To  regard  cystitis  as  a  contraindication  to  operative  procedure  is 
an  error.     So  long  as  the  cause  of  a  cystitis  remains,  it  is  impossible  to 
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cure  the  inflammation,  and  clinical  experience  shows  that  the  removal  of 
the  cause  by  operation,  when  properly  and  aseptically  performed,  is  much 
less  dangerous  tlian  to  allow  the  cystitis  to  continue.  It  is  true  that  the 
intensity  of  a  cystitis  may  be  increased  by  surgical  operations  improperly 
and  unskillfully  performed  to  remove  the  conditions  which  favor  local 
vesical  inflammation,  and  that  disregard  of  aseptic  precautions  in  these 
operations  may  expose  the  patients  to  serious  risk.  On  the  other  hand,  if 
these  causes  are  not  removed,  disease  of  the  kidneys  and  general  urinary 
infection  may  occur.  But,  although  a  prompt  removal  of  the  cause  is  im- 
peratively demanded  to  cure  a  cystitis,  there  are  certain  conditions  in 
which  it  is  advisable  to  postpone  the  operation,  but  not  to  abandon  it. 

In  calculus  cystitis,  when  the  inflammation  has  been  intensified  from 
any  cause,  the  operation  may  be  postponed  until  the  acuter  symptoms 
have  been  subdued  by  appropriate  treatment. 

The  conditions  which  determine  the  choice  of  operation  are  fully  con- 
sidered in  the  article  on  Stone  in  the  Bladder. 

In  the  cystites  of  stricture  the  question  of  operation  and  the  choice  of 
the  method  depend  upon  the  character  of  the  stricture,  the  intensity  of 
the  cystitis,  and  the  anatomical  and  physiological  condition  of  the  bladder. 
In  cases  of  acute  retention  of  urine  due  to  stricture  the  surgeon  has  no 
choice  :  the  bladder  should  be  relieved  at  once,  and  its  thorough  and  regu- 
lar evacuation  insured  for  the  future.  The  operative  treatment  of  stric- 
ture is  fully  treated  in  the  article  on  Stricture  of  the  Urethra. 

Speaking  generally,  dilatation  should  not  be  performed  when,  in  spite 
of  thorough  asepsis,  the  cystitis  is  increased  by  the  introduction  of  an  in- 
strument, or  where  dilatation  is  followed  by  urethral  or  urinary  fever. 
Nor  should  gradual  dilatation  be  resorted  to  when  there  is  retention  of 
urine,  unless  it  is  possible  at  the  time  the  urine  is  drawn  to  overcome  the 
obstruction  sufiiciently  to  insure  at  each  subsequent  act  of  micturition  a 
complete  evacuation  of  the  bladder.  The  choice  between  external  and 
internal  urethrotomy,  I  believe,  should  be  determined  by  the  intensity  of 
the  cystitis  as  much  as  by  the  character  of  the  stricture. 

Rest  and  General  Hygienic  Treatment. — In  the  treatment  of  any  loca- 
inflammation,  rest  and  position  are  important  factors.  The  special  in- 
dication for  rest  is  the  character  and  severity  of  the  pain,  the  object  of 
rest  and  position  being  to  relieve  this  symptom  by  decreasing  the  conges- 
tion. When  the  pain  is  intense,  or  there  is  much  haemorrhage,  the  pa- 
tient should  not  get  up,  even  to  pass  water  or  go  to  stool.  The  desire  to 
pass  water,  and  tlie  pain,  may  be  relieved  in  many  cases  by  placing  the 
patient  upon  his  back,  with  the  thighs  and  knees  flexed,  this  position  be- 
ing maintained  more  easily  by  supporting  the  knees  with  a  Arm  cushion 
or  pillow.  In  this  way  pressure  upon  the  bladder  is  removed.  Pain  is 
often  lessened  if  the  patient  lie  upon  his  side  when  making  water. 
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The  diet  of  cystitics  is  an  important  factor  in  the  treatment.  The 
food  should  be  bland  in  acute  cases,  and  to  a  large  extent  should  consist 
of  fluids.  When  milk  agrees,  it  is  best  to  confine  the  patient  to  this 
diet  exclusively  until  the  acuter  symptoms  subside ;  the  milk  may  be 
mixed  with  Yichy  or  any  of  the  carbonated  waters,  and  taken  ad  lihitum. 
In  chronic  cases  the  diet  may  be  more  varied,  but  the  food  should  be 
easy  to  digest,  and  all  stimulating  condiments,  such  as  curry,  mustard, 
and  vinegar,  should  be  avoided ;  green  vegetables  and  ripe  fruits  can  be 
taken  with  advantage.  Asparagus  and  rhubarb  are  harmful  in  some 
cases.  The  ordinary  nonalcoholic  beverages  may  be  taken,  but  those 
which  contain  much  sugar  should  be  avoided.  Most  careful  attention 
should  be  given  to  the  condition  of  the  lower  bowel,  which  should  be 
emptied  at  least  once  a  day  without  straining.  An  enema  of  hot  water, 
or  a  dose  of  Carlsbad  salts  or  of  Hunyadi  water  before  breakfast,  or  a 
mild  laxative  should  be  given  at  bedtime.  The  constipation  certain  to 
result  from  the  use  of  opium  should  be  counteracted  by  a  laxative,  and 
in  addition  to  the  latter  an  enema  should  be  given  before  the  stool. 
Cystitics  should  avoid  violent  exercise,  both  because  the  latter  causes  an 
increased  excretion  of  urea,  and  therefore  favors  ammoniacal  decomposi- 
tion, and  also  because  when  overheated  the  surface  of  the  body  is  likely 
to  become  chilled  by  any  sudden  change  of  temperature,  and  the  conges- 
tion of  the  bladder  thereby  increased.  The  use  of  alcoholic  stimulants  is 
contraindicated  in  the  cystites,  except  in  chronic  cases  where  the  patients 
are  old  and  feeble,  and  where  the  habit  of  using  stimulants  has  been  long 
indulged.  Sexual  intercourse  and  sexual  excitement  are  to  be  avoided, 
and  to  this  rule  there  are  no  exceptions. 

Although  the  cause  of  a  cystitis  is  the  principal  factor  in  determining 
its  treatment,  the  intensity  of  the  inflammation,  and  in  a  less  degree  the 
character  of  the  lesions,  indicate  the  special  mode  of  treatment.  The  in- 
tensity of  a  cystitis  depends  upon  the  degree  of  local  congestion,  and  is 
indicated  clinically  by  the  symptoms  of  pain  and  frequent  micturition. 

The  TJse  of  Anodynes. — In  the  treatment  of  pain  and  frequency,  the 
remedy  par  excellence  is  opium  and  its  alkaloids.  The  use  of  opium 
should  be  regarded  as  a  temporary  form  of  treatment,  which  in  most 
cases  must  be  accompanied  or  followed  by  local  treatment  of  the  bladder. 
The  choice  of  the  method  of  administration  depends  upon  the  effect 
which  is  to  be  produced,  the  length  of  time  during  which  the  drug  is 
to  be  employed,  and  the  effect  which  it  produces  upon  the  digestive 
tract.  It  should  be  given  by  mouth  or  rectum  when  it  is  necessary  to 
employ  the  drug  for  several  days.  The  use  of  rectal  suppositories  of 
opium,  with  or  without  belladonna,  is  a  valuable  method  when  the  drug 
is  not  well  borne  by  the  stomach.  Opium  is  indicated  in  all  cases  of 
cystitis  in  which  the  symptoms  of  pain  and  frequency  are  severe,  and  in 
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whicli  the  former  is  not  relieved  by  rest  and  hygienic  treatment.  The 
more  intense  the  pain,  the  greater  the  indication  for  the  opium,  and  to 
hesitate  to  give  it  is  a  serious  mistake.  In  acute  gonorrhoea!  cystitis,  and 
in  the  cystitis  of  calculus,  where  the  pain  is  severe,  the  use  of  opium  is 
indispensable.  In  most  cystitics  the  pain  and  frequency  create  a  toler- 
ance to  the  drug  vrhich  is  in  proportion  to  the  symptoms.  In  adminis- 
tering the  drug,  provided  the  patient  has  no  known  idiosyncrasy  which 
contraindicates  its  use,  no  limit  should  be  placed  upon  the  dose,  the  object 
being  to  give  rest  to  the  bladder,  the  dose  should  be  repeated  sufficiently 
often  to  accomplish  this.  Its  use,  however,  as  I  have  said,  should  be 
temporary.  In  most  cases  of  acute  cystitis  it  is  not  necessary  to  continue 
the  drug  more  than  three  or  four  days,  when  it  is  combined  with  intel- 
ligent local  and  hygienic  treatment. 

Instillations. — There  are  two  modes  of  intravesical  medication  in  the 
treatment  of  cystitis,  exclusive  of  those  which  necessitate  the  perform- 
ance of  cystotomy.  These  are,  first,  injections ;  and,  second,  instillations. 
Injections  are  contraindicated  in  all  cases  where  the  bladder  can  not 
retain  at  least  an  ounce  of  fluid  without  creating  a  desire  to  pass  water, 
and  in  all  cases  associated  with  great  pain  and  frequency  of  micturition. 
The  use  of  injections  in  acute  cystitis  is  certain  to  intensify  the  inflamma- 
tion, owing  to  the  pain  and  increased  muscular  effort  which  the  introduc- 
tion, of  the  fluid  provokes.  Instillations,  on  the  contrary,  are  useful  in 
all  inflammations  of  the  bladder,  but  especially  in  those  conditions  in 
which  injections  are  contraindicated.  The  lesions  of  cystitis  are  usually 
most  intense  in  the  prostatic  urethra  and  the  neighborhood  of  the  trigone. 
Fluids  injected  into  the  deep  urethra  flow  backward  into  the  bladder. 
These  facts  are  taken  advantage  of  in  the  treatment  by  instillation.  A 
few  drops  of  fluid  are  introduced  into  the  prostatic  urethra  when  the 
bladder  is  empty,  and  thus  are  brought  into  contact  with  its  inner  surface. 

Instillations  of  the  nitrate  of  silver  made  with  Ultzmann's  or  Keyes's 
deep  urethral  syringe,  give  the  best  result.  Instillations  of  solutions  of 
bichloride  of  mercury  in  the  tubercular  cystites  have  been  recommended 
by  Guyon.  I  have  not  found  these  of  any  greater  value  than  those  of 
the  nitrate  of  silver.  The  bladder  should  always  be  emptied  immediately 
before  the  instillations  are  made.  Nitrate  of  silver  is  valueless  in  certain 
cases  of  tubercle  cystitis. 

The  immediate  effect  of  the  nitrate-of -silver  solution  upon  the  bladder 
is  to  cause  contraction  of  the  detrusor  and  increase  the  desire  to  pass  water. 
When  the  inflammation  is  intense,  it  is  sometimes  necessary  to  control 
the  pain  caused  by  the  first  instillation  by  a  hypodermic  injection  of 
morphia.  The  pain,  however,  if  the  solution  is  not  too  strong,  is  tem- 
porary, and  soon  passes  away.  The  congestion  that  immediately  follows 
the  application  of  the  nitrate  of  silver  and  causes  the  symptoms  of  pain  and 
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frequency  is  followed  by  a  reaction,  and  within  a  few  hours  the  conges- 
tion is  reduced  and  the  pain  and  frequency  appreciably  relieved.  Ex- 
aggerated tension  sensibility  of  the  bladder  is  likewise  blunted.  The 
best  effect  is  obtained  by  the  frequent  use  of  weak  solutions,  rather  than 
by  stronger  solutions  used  at  longer  intervals.  The  action  of  the  instilla- 
tions in  cystitis  is  analogous  to  the  effect  produced  by  the  drug  in  con- 
junctivitis. In  beginning  treatment,  a  solution  of  one  grain,  or  even 
one  half  grain,  to  the  ounce  should  be  used  and  the  effect  produced  by 
this  noted.  If  the  solution  is  too  strong,  pain  and  a  desire  to  pass  water 
will  continue  for  several  hours.  The  pain  does  not  continue  usually  more 
than  twenty  minutes  or  half  an  hour ;  but  in  peculiarly  sensitive  patients 
this  period  may  be  longer.  The  strength  of  the  solution  may  be  in. 
creased  gradually  at  each  operation,  but  only  in  exceptional  cases  is  it 
necessary  to  use  solutions  of  greater  strength  than  eight  or  ten  grains  to 
the  ounce.  In  acute  gonorrhoeal  cystitis,  where  this  mode  of  treatment 
is  peculiarly  valuable,  from  one  to  four  grains  to  the  ounce  is  usually 
strong  enough.  When  a  solution  of  a  given  strength  is  found  to  relieve 
pain,  the  strength  should  not  be  increased  until  the  weaker  solution  fails 
to  produce  the  effect  desired.  The  amount  of  fluid  injected  should  not 
exceed  twenty-five  or  thirty  minims.  Instillations  of  ten  minims  are 
usually  sufficient,  especially  at  the  beginning  of  a  course  of  treatment.  In 
the  treatment  of  acute  cases  the  instillations  can  be  repeated  every  day  or 
every  other  day,  according  to  the  effect  produced. 

Instillations  of  the  silver  nitrate  in  the  treatment  of  cystitis  are  of 
more  value  than  other  forms  of  local  treatment  in  the  vast  majority  of 
cases. 

Instillations  are  contraindicated  in  the  cystites  of  stricture,  when  the 
caliber  of  the  urethra  is  much  diminished.  In  the  cystites  of  prostatics 
they  often  may  be  combined  with  injections. 

Baths  and  External  Applications. — The  use  of  baths  and  hot-water  ap- 
plications over  the  hypogastrium  and  perinseum  are  of  unquestionable 
service  for  the  relief  of  pain  in  the  treatment  of  acute  cystitis.  To  be  of 
any  service,  the  bath  should  be  hot,  at  a  temperature  of  100°  to  110°  Fahr. 
The  patient  should  not  remain  in  the  bath  over  ten  minutes.  Poultices, 
or  the  application  of  the  hot-water  bag  over  the  bladder  or  perinseum, 
are  often  very  comforting. 

Local  Anaesthetics. — The  application  of  local  ansBsthetics  to  the  mucous 
membrane  of  the  bladder  is,  I  believe,  of  little  value  in  the  treatment  of 
cystitis.  Intravesical  injections  of  cocaine  have  only  a  temporary  effect, 
and  the  ultimate  result  of  these  injections  is  to  increase  the  congestion. 
The  same  is  true  of  intravesical  injections  of  opium  or  morphia. 

Vesical  Drainage. ^ — -There  are  two  forms  of  vesical  drainage :  first, 
temporary  ;  and,  second,  permanent. 
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There  are  three  modes  of  employing  the  temporary  form  of  vesical 
drainage  :  1.  By  way  of  the  urethra.  2.  Through  the  perinseum.  3.  By 
suprapubic  cystotomy. 

Drainage  through  the  Urethra. — This  mode  of  vesical  drainage  is 
made  by  introducing  a  catheter  into  the  bladder  through  the  urethra. 
The  best  catheter  to  employ  for  this  purpose  is  the  Guyon's  drainage 
catheter,  which  is  open  at  both  ends.  It  should  be  of  small  size,  not 
larger  than  ]^o.  16  French.  Before  introducing  it,  the  catheter  should  be 
thoroughly  sterilized  and  the  urethra  washed  out.  This  mode  of  drainage 
is  of  little  value  in  the  cystites,  and  should  be  employed  only  as  a  tem- 
porary expedient.  The  indications  for  its  use  in  the  treatment  of  cystitis 
are  after  operations  upon  the  urethra,  to  prevent  the  contact  of  purulent 
urine  with  the  wound,  and  in  cases  of  difficult  catheterism. 

The  Perineal  Method. — This  consists  in  opening  the  membranous 
portion  of  the  urethra  in  the  median  line  of  the  perinseum,  and  through 
this  opening  introducing  a  large  rubber  catheter  (ISTo.  27  to  32  Trench) 
into  the  bladder.  The  latter  is  kept  in  place  by  means  of  tapes,  which 
are  tied  about  it  as  near  as  possible  to  the  edges  of  the  perineal  wound, 
and  the  ends  of  these  are  then  secured  to  a  broad  waistband. 

It  is  unnecessary  for  me  to  describe  here  the  operation  in  detail,  but 
there  are  certain  points  to  which  I  desire  to  call  attention.  The  tube 
should  have  only  one  eye,  which  should  be  as  near  to  the  extremity  as 
possible.  The  lumen  of  the  tube  should  be  large  without  weakening 
its  walls.  When  there  is  haemorrhage  from  the  bladder,  or  when  the 
pus  is  very  gelatinous,  the  tube  should  be  of  larger  size  (30  to  32 
French),  as  otherwise  it  is  likely  to  be  stopped  up.  After  opening  the 
urethra,  and  before  introducing  the  tube,  the  prostatic  urethra  and  neck 
of  the  bladder  should  be  dilated.  This,  in  many  cases,  may  be  done  with 
the  finger  or  a  blunt  gorget,  or  a  Sims  uterine  dilator  may  be  used.  This 
dilatation  of  tlie  vesical  neck  is  of  the  utmost  importance,  especially  in 
cases  of  intense  vesical  tenesmus.  When  this  is  neglected,  the  tube  causes 
painful  contractions  of  the  bladder,  and  in  some  cases  pain  and  a  desire 
to  urinate  so  severe  as  to  necessitate  the  removal  of  the  tube.  The  latter 
should  be  placed  so  that  its  eye  is  just  within  the  internal  urethral  orifice. 
The  length  of  time  which  a  tube  introduced  through  the  perinseum  may 
remain  in  the  bladder  can  not  be  positively  stated.  In  a  number  of  cases 
of  old  prostatics  who  were  bedridden,  and  whose  bladders  were  contract- 
ured,  I  have  maintained  this  mode  of  drainage  for  many  weeks  at  a  time. 
In  most  cases  the  sensibility  of  the  bladder  to  tension  and  the  amount  of 
pus  are  the  best  guides  to  determine  this  point.  When  necessary,  the 
tube  may  be  removed  temporarily  at  any  time  after  the  first  twenty-four 
hours,  and  replaced  without  difficulty.  It  should  be  kept  scrupulously 
clean.      Intravesical  injections  may  be  made  through  the  tube.     After 
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finally  removing  the  tube,  tlie  fistula  remaining  should  be  refreshed  by 
scraping  its  sides  if  the  drainage  has  been  continued  for  a  long  time. 
These  tistulse  usually  heal  kindly  within  two  weeks,  providing  the  caliber 
of  the  urethra  be  maintained  by  passing,  on  every  fourth  or  fifth  day,  a 
full-sized  conical  steel  sound  during  cicatrization. 

The  Suprapubic  Method. — Drainage  of  the  bladder  by  suprapubic 
cystotomy  may  be  performed  either  for  the  purpose  of  temporarily  drain- 
.  ing  the  bladder,  or  to  establish  and  maintain  afterward  a  permanent  fis- 
tula through  which  the  urine  may  flow.  The  operation  of  suprapubic 
cystotomy  has  been  elsewhere  described,  and  the  details  of  its  technique 
need  not  be  given  here.  The  way  in  which  drainage  should  be  made 
when  the  bladder  is  opened  above  the  pubes  is  still  a  subject  of  discussion. 
The  principal  points  at  issue  are :  First,  as  to  the  number  of  tubes ;  and, 
second,  as  to  their  disposition  and  the  manner  of  securing  them  in  place. 
The  method  most  commonly  employed  is  that  with  two  tubes,  the  blad- 
der being  emptied  by  syphonage.  This  mode  of  drainage  is  undoubtedly 
the  best.  One  of  the  tubes  can  be  removed  at  any  time,  while  the  other 
is  retained.  AYhen  both  tubes  are  removed  finally,  it  is  best  for  the  first 
few  days  to  empty  the  bladder  by  the  use  of  a  catheter ;  the  fistula  re- 
maining closes  gradually. 

Permanent  Drainage. — Various  methods  of  establishing  permanent 
drainage  of  the  bladder  above  the  pubes  have  been  suggested.  At  pres- 
ent, the  rules  which  should  govern  the  choice  of  a  method  can  not  be 
stated,  definitely.  The  best  method  at  present  is  that  which  consists  in 
introducing  a  soft-rubber  catheter,  bent  at  an  angle,  through  a  fistula 
previously  established  above  the  pubes,  and  securing  it  in  place  by  pass- 
ing it  through  a  hard-rubber  pad  which  is  molded  to  the  surface,  the  pad 
being  secured  by  tapes  passing  around  the  waist.  Permanent  drainage  is 
indicated  in  cases  of  cancer  or  in  cases  of  very  difiicult  catheterism  in 
prostatics.  The  choice  between  permanent  drainage  and  prostatectomy 
presents  itself  in  these  cases. 

Indications  and  Choice  of  Operation. — Drainage  by  suprapubic  cyst- 
otomy is  to  be  preferred  to  the  perineal  method  in  most  cases  where  an 
operation  is  undertaken  for  the  removal  of  morbid  growths  or  foreign 
bodies ;  but  unless  during  the  first  few  days  the  attendance  of  a  compe- 
tent nurse  can  be  secured,  the  perineal  method  is  to  be  preferred  even  in 
these  cases.  It  has  been  claimed  that  the  division  of  the  detrusor  muscle 
in  the  suprapubic  operation  is  an  advantage  in  cases  of  cystites  with 
intense  pain.  The  same  relief,  however,  may  be  obtained,  I  believe,  in 
most  cases  from  the  perineal  operation,  providing  the  vesical  neck  be 
thoroughly  dilated. 

Yesical  drainage  through  the  perinseum  is  to  be  preferred  in  most 
cases  of  cystitis.     Its  advantages  over  the  suprapubic  method  are  :  First, 
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that  the  operation  is  safer ;  second,  that,  if  necessary,  it  may  be  performed 
under  local  anesthesia  (cocaine) ;  third,  that  it  is  more  rapidly  performed  ; 
f  om-th,  that  the  tube  requires  less  care  subsequently  than  when  suprapubic 
cystotomy  is  performed. 

Vesical  Dilatatioa. — -The  theory  that  the  capacity  of  an  inflamed  blad- 
der can  be  increased  by  dilatation  is  contrary  to  physiology  and  anatomy. 
To  attempt  by  forced  injections  to  reheve  frequent  micturition  can  not 
be  too  strongly  condemned,  and  it  is  a  surprising  fact  that  this  method  of 
treatment  should  be  suggested  at  the  present  day  by  any  author. 

Treatment  of  the  Urine. — As  before  stated,  the  normal  urine  in  health, 
as  it  iiows  from  the  kidney,  is  an  aseptic  fluid.  In  cystitis,  the  urine, 
upon  being  discharged  into  the  bladder  from  the  kidneys,  becomes  modi- 
fied by  the  pus,  and  serves  as  a  medium  for  the  development  of  patho- 
genic microbes.  When  there  is  obstruction  to  the  outflow  of  urine, 
causing  partial  or  complete  retention,  the  fluid  undergoes  ammoniacal 
fermentation.  Three  factors  are  necessary  to  cause  this  change :  1.  The 
presence  of  ammoniogenous  microbes  in  the  urine.  2.  The  presence  of 
pus.     3.  Retention  or  stagnation  of  urine. 

This  is  the  result,  as  I  have  shown,  of  decomposition  of  urea,  caused 
by  the  development  in  the  fluid  of  certain  micro-organisms.  The  car- 
bonate of  annnonia  set  free  by  this  fermentation  acts  as  an  irritant  upon 
the  inflamed  mucous  meml)rane.  This  decomposition  of  urine  within  the 
bladder  is  pathognomonic  of  cystitis.  It  occurs,  however,  only  when  in 
addition  to  the  pus  and  microbes  there  is  also  stagnation  of  urine.  This 
condition  is  favored  b}"  the  amount  of  urea  which  the  urine  contains,  as 
well  as  by  the  amount  of  pus. 

Since  the  gro^vth  and  development  of  micro-organisms  in  the  urine 
are  favored  by  the  quantity  of  urea  which  the  latter  contains,  the  object 
in  treatment  should  be  to  diminish  the  quantity  of  urea,  and  to  increase 
proportionately  the  amount  of  water.  This  is  best  accomplished  by 
attention  to  the  rules  of  diet  which  have  already  been  given,  and  by  the 
use  of  certain  mineral  waters  and  diuretics.  The  Poland,  Bethesda, 
Contrexeville,  and  Yichy  waters  are  the  best  for  this  purpose.  These 
should  be  taken  in  large  quantities  between  meals,  and  in  some  cases  may 
be  advantageously  comljined  with  tlie  use  of  saline  diuretics,  the  citrate  of 
potassium  being  the  best.  It  is  a  mistake,  however,  to  give  doses  of 
the  latter  sufliciently  large  to  make  the  urine  alkaline,  as  this  favors  in- 
fection. 

The  second  indication  is  to  render  the  urine  antiseptic  by  the  use  of 
certain  remedies  which  are  eliminated  through  the  kidneys.  Salol  and 
salicin,  either  alone  or  in  combination,  in  from  flve  to  fifteen  grain  doses, 
three  times  a  day,  may  be  given  with  advantage.  Napthalin,  in  doses  of 
from  two  to  five  grains,  tliree  times  a  day,  in  the  form  olTcapsules,  acts 
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well  in  some  cases ;  and  the  same  in  true  of  the  oil  of  gaultheria,  in  doses 
of  from  live  to  fifteen  minims.  The  latter,  combined  with  salicin,  is  spe- 
cially indicated  in  cjstites  occurring  in  patients  who  are  gouty  or  rheu- 
matic. The  oil  of  sandal-wood  and  the  balsam  of  copaiba  in  the  treat- 
ment of  the  cystites  are  not  of  much  value.  In  cases  of  ammonuria,  in 
addition  to  the  treatment  just  indicated,  it  is  necessary  to  prevent  stagna- 
tion of  urine  by  the  regular  and  thorough  evacuation  of  the  bladder. 

Intravesical  Injections. — These  are  of  two  kinds :  First,  those  used  for 
the  purpose  of  cleansing  the  bladder ;  and,  second,  those  used  to  produce 
some  local  effect  upon  its  mucous  membrane. 

The  value  of  intravesical  injections  in  the  treatment  of  cystitis  is 
very  great.  They  are  contraindicated,  however,  in  many  cases,  and 
should  not  be  used  indiscriminately  in  all  forms  of  the  disease. 

Fluids  used  for  Injections. — In  washing  the  bladder  the  fluid  used 
should  be  aseptic,  should  be  hot  (temperature  100°  Fahr.),  and  should 
contain  no  solid  particles.  The  best  fluids  for  the  purpose  are  Thiersch's 
solution  ;  a  solution  of  borax,  one  drachm  to  the  pint ;  a  saturated  solu- 
tion of  boracic  acid ;  a  solution  of  chloride  of  sodium,  two  drachms  to  the 
pint ;  and  a  solution  of  peroxide  of  hydrogen,  of  three  or  four  volumes, 
or  stronger.  The  stronger  antiseptic  solutions,  such  as  those  of  corrosive 
sublimate  and  carbolic  acid,  should  never  be  used  within  the  bladder. 
All  the  fluids  mentioned  above  are  useful,  and  each  has  advantages  in 
certain  cases. 

Washing  the  bladder  is  indicated  where  there  is  ammoniacal  fermen- 
tation of  the  urine,  if  the  sensibility  of  the  bladder  to  tension  is  not  very 
much  increased.  In  such  cases,  especially  where  the  ammoniacal  fer- 
mentation has  been  of  long  standing,  the  best  results  are  obtained  from 
injections  of  Thiersch's  solution.  For  ordinary  cases  I  prefer  this  or  the 
borax  or  boracic-acid  solutions.  The  use  of  all  these,  however,  may  be 
followed  in  some  cases  by  a  feeling  of  irritability  or  a  burning  sensation 
in  the  bladder.  In  such  cases  the  simple  salt  solution,  made  with  boiled 
water,  may  be  employed.  The  peroxide  of  hydrogen  is  of  value  in 
cases  of  haemorrhage,  where  there  are  organized  clots  in  the  bladder. 
These  are  disintegrated  by  the  action  of  the  peroxide,  and  the  bladder 
then  may  be  washed  clean  with  less  chance  of  congestion.  It  may  be 
stated  as  a  general  rule  that  the  solution  used  for  washing  the  bladder 
should  never  cause  any  pain,  nor  excite  increased  effort  of  the  detrusor 
muscle. 

In  washing  the  bladder,  the  latter  should  never  be  distended  to  its 
physiological  capacity ;  in  other  words,  the  fluid  injected  should  not 
cause  pain  or  a  desire  to  pass  water.  An  injection  of  two  ounces  of 
fluid  or  less  is  usually  sufficient  to  inject  at  one  time,  and  the  fluid 
should  be  immediately  M'ithdrawn.     The  operation  may  be  repeated  as 
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often  as  necessary.  A  number  of  small  injections  in  succession  clean  the 
bladder  far  more  rapidly  than  the  injection  of  a  large  quantity  of  fluid. 
When  withdrawing  the  fluid,  care  should  be  taken  to  have  as  little  of  the 
catheter  within  the  bladder  as  possible,  so  that  the  softened  mucous  mem- 
brane may  not  be  forced  against  the  instrument  when  the  bladder  be- 
comes empty.  The  frequency  with  which  the  bladder  should  be  washed 
depends  upon  the  state  of  the  urine  and  the  degree  of  the  cystitis ;  the 
object  of  this  mode  of  treatment  is  to  prevent  or  to  stop  ammoniacal 
decomposition  by  the  removal  of  the  pus,  and  to  arrest  the  development 
of  pathogenic  germs  in  the  urine.  Once  or  twice  daily  is  sufficiently 
often  for  washing  the  bladder  in  most  cases,  and  after  ammoniacal  fer- 
mentation has  been  arrested  the  operation  may  be  performed  less  often. 

The  danger  of  infection  from  disregard  of  asepsis  in  this  operation, 
the  danger  of  increasing  the  congestion  by  overdistention  of  the  bladder, 
:  and  the  danger  of  injury  to  the  bladder  from  thorough  use  of  instru- 
ments or  the  use  of  improper  instruments,  should  be  kept  in  view  con- 
stantly.    The  urethra  should  be  irrigated  before  each  washing. 

Contraindications. — An  injection  should  not  be  repeated  when  the 
moderate  distention  of  the  bladder  necessary  to  the  operation  causes  pain 
or  an  increased  desire  to  pass  water.  In  cases  of  acute  cystitis,  without 
retention  of  urine,  injections  are  contraindicated. 

Nitrate-of -Silver  Injections. — The  second  class  of  injections  are  those 
used  for  the  purpose  of  producing  some  local  effect  upon  the  mucous 
membrane  of  the  bladder.  A  great  number  of  remedies  have  been  em- 
ployed for  this  purpose.  I  have  already  said  that  the  use  of  the  more 
powerful  antiseptic  solutions,  and  of  solutions  for  producing  local  anaes- 
thesia, are  contraindicated  in  the  treatment  of  cystitis.  By  far  the  best 
injection  of  the  second  class  is  that  of  a  solution  of  silver  nitrate.  This 
remedy,  as  are  all  forms  of  intravesical  injections,  is  contraindicated  when 
there  are  pain  and  frequent  micturition,  or  when  the  inflammation  is  acute. 
The  strength  of  the  solution  to  employ  in  the  bladder  is  much  weaker 
than  that  used  by  instillation.  From  one  quarter  to  one  half  a  grain  to 
the  ounce  is  strong  enough  to  begin  witli.  The  strength  of  the  injection 
may  be  gradually  increased,  if  necessary,  up  to  two  grains  to  the  ounce. 
In  using  nitrate-of-silver  injections  the  bladder  should  be  washed  out  first, 
and  then  completely  emptied.  The  amount  of  the  nitrate-of-silver  solu- 
tion should  not  exceed  two  ounces,  and  should  be  permitted  to  escape 
immediately.  These  injections  may  be  given  as  frequently  as  every  other 
day,  if  required.  This  mode  of  treatment  is  specially  indicated  in  cases 
of  chronic  inflammation  associated  with  ammonuria,  where  there  is  a  large 
discharge  of  pus  in  the  urine. 
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By  GEORGE  RYERSON  FOWLER,   M.  D. 

I.  WOUNDS    OF    THE    BLADDER. 

CONTUSION   OF   THE   BLADDER. 

The  elasticity  of  tlie  anterior  abdominal  walls  weakens  to  a  very  con- 
siderable extent  the  force  of  blows  directed  over  the  region  of  the  blad- 
der. The  fact  that  the  bladder  wall  itself,  nnless  the  cavity  be  filled  with 
urine,  oifers  but  slight  resistance  to  force  applied  from  in  front  alone, 
serves  as  a  still  further  protection  against  serious  contusions  or  rupture. 
In  a  bladder  overfilled  and  with  tense  walls,  both  vesical  and  abdominal, 
as  frequently  occurs  in  drunken  men,  a  kick  or  a  blow  may  result  in  any 
form  of  injury,  from  a  slight  contusion  to  complete  rupture. 

In  a  contusion  of  the  vesical  wall  a  greater  or  less  number  of  blood- 
vessels in  the  mucous  membrane  may  be  torn,  and  blood  enter  the  cavity 
of  the  bladder  as  a  result.  This  constitutes  the  condition  known  as  vesicu- 
lar hsematuria. 

Symptoms  and  Diagnosis. — The  diagnosis  of  contusion  is  easily 
made.  The  urine  clearly  shows  the  presence  of  blood.  Injuries  and 
diseases  of  the  kidneys  with  hsemorrhage  into  the  capillary  canals,  and 
of  the  renal  pelvis,  may  produce  similar  discoloration  of  the  urine.  In 
these  cases,  however,  the  blood-pigment,  before  leaving  the  bladder,  is  of 
a  brownish  color,  while  in  cases  of  vesicular  hcematuria  due  to  contusion 
the  urine  is  blood-red.  In  cases  of  renal  hsematuria,  microscopical  ex- 
amination reveals  the  presence  of  red  blood-corpuscles  in  a  very  much 
shrunken  condition ;  while  in  case  of  lisematuria  following  contusion  the 
corpuscles  are  colorless,  swollen,  and  globular.  In  vesicular  hsematuria, 
also,  small  fibrinous  coagulations  of  a  blood-red  color  are  observed  ;  fibrin- 
ous coagulations  of  kidney  origin  are  deprived  of  their  color  before  leav- 
ing the  body.  In  case  of  contusion  of  the  bladder,  the  entire  organ  may 
be  filled  with  large  blood  coagula. 

Immediately  following  the  occurrence  of  a  contusion  of  the  bladder  of 
any  considerable  extent,  symptoms  of  vesical  irritability  and  tenesmus 
arise.  The  impulse  to  empty  the  bladder  is  strongly  felt,  and  repeated 
attempts,  with  bearing-down  efforts,  are  made.     The  bladder  is  but  in- 
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completely  emptied  in  some  instances,  owing  to  the  presence  of  clots 
checking  the  outflow  of  urine.  Attempts  to  empty  the  bladder  by  means 
of  the  catheter  may  be  frustrated,  owing  to  the  fact  that  the  eye  of  the 
instrument  becomes  occluded  by  the  presence  of  coagula.  Water  forced 
through  the  catheter  may  serve  to  clean  it  for  the  time  being. 

The  principal  dangers  of  contusion  of  the  bladder  are  two  in  number. 
These  are :  first,  decomposition  of  blood  in  the  bladder ;  and,  second,  per- 
sistence of  the  haemorrhage  to  a  dangerous  extent.  The  first  named  may 
arise  from  the  accidental  introduction  of  germs  of  putrefaction  from  the 
urine  itself,  or  from  the  use  of  a  non-aseptic  catheter.  From  the  very 
incipiency  of  a  septic  condition  cystitis  of  a  greater  or  less  severity 
occurs. 

Treatment. — In  the  treatment  of  contusion  of  the  bladder  the  indi- 
cations point  to,  first,  providing  against  septic  infection  of  the  blood  al- 
ready escaped  into  the  cavity  of  the  bladder,  and,  second,  the  arrest  of 
the  haemorrhage.  The  first  is  to  be  accomplished  by  the  use  of  antiseptic 
irrigations,  and,  of  these,  that  known  as  the  boro-salicylic  of  Thiersch  will 
probably  be  found  to  best  answer  the  purpose.  By  this  means  the  coagula 
which  are  retained  are  kept  disinfected  and  thus  rendered  powerless  for 
harm,  while  the  debris  from  them,  as  they  break  down,  are  M-ashed  away. 
With  a  soft  catheter  and  a  common  glass  funnel  connected  therewith 
by  means  of  a  length  of  rubber  tubing  a  simple  irrigating  apparatus  may 
be  made,  and  the  process  repeated,  if  gentle  manipulation  be  employed,  a 
number  of  times  daily,  until  the  dangers  of  septic  cystitis  are  passed. 

In  cases  of  haemorrhage  from  external  injuries  haemostatic  measures 
are,  as  a  rule,  unnecessary.  As  soon  as  the  distention  is  relieved  by 
emptying  the  bladder,  and  the  walls  of  the  vessels  resume  their  normal 
condition,  spontaneous  arrest  of  the  bleeding  takes  place.  But  it  some- 
times happens  that  the  accident  occurs  in  old  persons  with  chronically 
diseased  bladder  walls ;  haemostatic  measures  must  be  resorted  to  in  per- 
sistent haematuria  following  the  injury  in  such. 

WOUNDS  OP  THE   BLADDER. 

Gunshot  injury  may  be  taken  as  the  type  of  perforating  wound  of 
the  bladder.  Punctured  and  lacerated  wounds  originating  from  other 
sources  do  not  essentially  differ  in  their  course  from  that  pursued  by  gun- 
shot-wounds. Although  subcutaneous  wounds  or  rupture  of  the  bladder 
will  be  treated  of  in  another  section,  it  will  not  be  out  of  place  to  call 
attention  here  to  the  important  fact  that,  as  shown  by  a  study  of  285 
cases  of  gunshot-wounds  of  the  bladder  by  Bartels,  there  were  but  65 
fatal  results,  while  of  185  cases  of  rn])turc  only  17  ended  in  recovery.  It 
is  not  difficult  to  account  for  this  difference.  Gunshot-wounds  of  the 
bladder  almost  necessarily  provide  for  escape  of  urine  along  their  track ; 
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on  the  contrary,  tlie  occurrence  of  subcutaneous  wound  or  rupture  of  this 
viscus  is  followed  at  once  by  extension  and  most  dangerous  infiltration. 
Although  the  statistics  of  Bartels  are  somewhat  contradictory  to  those 
compiled  from  the  records  of  the  late  civil  war,  these  showing  185  cases 
with  96  deaths,  yet  the  fact  remains  that  the  mortality  following  open 
wounds  is  not  nearly  so  great  as  that  which  follows  rupture. 

A  wide  distinction  is  to  be  made,  in  the  study  of  wounds  of  the 
bladder,  between  those  which  occur  extra-  and  those  occurring  intra- 
peritoneally.  Those  involving  the  vesical  wall  at  the  apex  of  the  blad- 
der, as  well  as  those  occurring  posteriorly,  as  a  rule  invade  the  peritoneal 
cavity,  while  in  those  at  the  lower  and  anterior  vesical  wall  the  last  es- 
capes. In  the  first  group  a  most  serious  condition  is  present,  and  the 
patient's  life  is  threatened  from  the  invasion  of  a  rapidly  fatal  septic  peri- 
tonitis. In  those  cases  of  an  extraperitoneal  character,  although  even 
here  the  condition  may  become  a  grave  one  from  infectious  cellulitis,  the 
prognosis  is  more  favorable,  and,  inasmuch  as  the  fatal  issue  is  somewhat 
postponed,  time  is  allowed  for  interference.  This  is  particularly  true  in 
cases  where  the  wound  itself  is  such  as  to  permit  more  or  less  free  escape 
of  the  bladder  contents.  Failing  in  this,  however,  and  in  the  absence  of 
operative  interference,  a  rapidly  spreading  infectious  cellulitis,  almost  as 
fatal  as  septic  peritonitis  itself,  carries  the  patient  off  within  a  few  days. 

Treatment  of  Intraperitoneal  "Wounds. — In  the  first  class  of 
cases — i.  e.,  those  in  which  the  vesical  wall  and  peritonaeum  are  simul- 
taneously wounded — an  immediate  laparotomy  is  imperatively  demanded. 
Absolutely  no  consideration  should  deter  the  surgeon  from  giving  the 
patient,  and  at  once,  the  benefit  of  the  only  resource  at  all  calculated  to 
give  him  a  chance  for  life.  The  same  principles  should  govern  here  as 
in  cases  of  perforating  wound  of  the  bowel.  The  abdomen  is  to  be 
opened  in  the  median  line,  the  wound  in  the  vesical  wall  sought  for  and 
sutured  by  means  of  the  Lembert  or  Czerny  suture,  and  irrigation  of  the 
peritoneal  cavity  accomplished  by  means  of  a  sterilized  solution  of  the 
normal  blood-salts,  or  a  chloride-of -sodium  solution,  one  drachm  to  the 
pint.  AValter,  an  American  surgeon,  was  the  first  to  put  this  prompt 
procedure  into  practice,  and  with  the  result  of  saving  the  patient.  Fol- 
lowing this  measure  a  suprapubic  or  perineal  cystotomy,  or  permanent 
catheterization  may  be  added  for  the  purpose  of  insuring  drainage  and 
removing  pressure  from  the  sutured  portion  of  the  bladder.  Of  these 
measures,  the  most  certain  to  accomplish  the  object,  when  the  diflaculties 
of  keeping  a  perineal  drainage-tube  or  permanent  catheter  from  becoming 
occluded  are  considered,  will  be  found  to  be  that  of  suprapubic  cystotomy, 
combined  with  capillary  drainage. 

Treatment  of  Extraperitoneal  Wounds. — In  cases  of  extra- 
peritoneal wound  of  the  bladder  the  indications  are  to  insure,  at  the  ear- 
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liest  possible  moment,  complete  and  free  drainage  of  urine  from  the 
bladder,  and  thiis  prevent  infiltration  and  infection  of  the  para- vesicular 
connective  tissue  in  the  lesser  pelvis,  and  consequent  phlegmonous  inflam- 
matory deposits  in  remote  and  inaccessible  regions.  At  the  very  outset, 
therefore,  measures  should  be  taken  to  explore  the  original  wound,  and, 
by  means  of  a  proper  drainage-tube,  insure  free  escape  from  the  direction 
which  it  takes.  This  should  be  supplemented,  without  delay,  by  either 
suprapubic  cystotomy  and  capillary  drainage,  permanent  catheterization 
and  siphon,  or  perineal  cystotomy.  The  latter  procedure  will  be  prefer- 
able, particularly  in  instances  in  which  a  free  flow  of  urine  has  taken  place, 
through  the  rul)ber  tube  placed  in  the  bladder  through  the  wound  itself. 
Under  these  circumstances  there  is  an  advantage  in  opening  the  bladder 
at  its  lowest  point  and  directing  the  flow  of  urine  away  from  the  wounded 
portion.  In  cases  in  which  urinary  infiltration  has  already  developed, 
attempts  should  be  made  to  follow  up,  from  the  perineal  or  suprapubic 
wound,  the  infected  planes  of  connective  tissue  and  to  irrigate  and  drain 
these  as  thoroughly  as  possible.  If  much  time  has  elapsed  since  the  in- 
fliction of  the  injury,  these  attempts  will  be  found  of  doubtful  utility. 

II.   FOREIGN    BODIES   IN  THE   BLADDER. 

Foreign  bodies  may  find  their  way  into  the  bladder  either  by  accident 
or  design.  In  the  first-mentioned  class  of  cases  are  to  be  included  in- 
stances in  which  efforts  to  titillate  the  sensitive  urethra  by  those  in  whom 
the  sexual  apparatus  is  no  longer  responsive  to  natural  influences.  These 
include  almost  any  imaginable  article  to  be  found  at  hand  in  domestic 
life,  such  as  pins,  needles,  shoe-strings,  hair-pins,  pieces  of  wire,  feathers, 
pipe-stems,  pencils,  broom-straws,  etc.  ;  in  addition  to  these,  bits  of 
broken  catheter  which  become  detached,  either  through  the  use  of  defect- 
ive instruments  in  the  hands  of  those  who  have  become  launched  upon 
what  is  known  as  the  "  catheter-life,"  or  in  the  hands  of  those  who  seek 
to  resurrect  the  deadened  pleasurable  sensations  of  youth  by  artificial 
stimuli.* 

Symptoms. — Foreign  bodies  in  the  bladder  give  rise,  in  due  course 
of  time,  by  their  presence,  to  almost  precisely  the  same  class  of  symp- 

*  Defective  instruments  in  the  hands  of  the  surgeon  may  likewise  be  responsible  for 
the  presence  of  a  foreign  body  in  the  bladder.  The  writer  has  knowledge  of  a  case  in 
which,  in  the  course  of  an  exploration  of  the  urethra  by  means  of  the  Otis  urethrometer, 
the  rubber  cap  covering  the  expanding  portion  of  this  instrument  became  detached  in  the 
deep  urethra,  and  found  its  way  into  tlie  bladder.  Fortunately,  a  few  days  subsequently, 
tlie  rubber  cap  became  engaged,  with  its  open  extremity  toward  the  cavity  of  the  bladder, 
and  its  closed  and  pointed  end  at  the  internal  urethral  orifice  at  the  neck  of  the  bladder : 
it  was  thus  expelled,  distended  with  urine,  during  an  act  of  micturition.  The  expulsion 
was  accomplished  with  considerable  difTiculty. 
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toms  as  stone,  such  as  vesical  irritability,  more  or  less  pronounced  ;  dysuria, 
mainly  at  the  end  of  the  act  of  micturition,  and  most  likely  to  be  re- 
ferred to  the  extremity  of  the  penis ;  alkalinity  and  putrefactive 
changes  in  the  urine  when  passed.  It  but  rarely  happens  that  the  ease 
comes  under  the  surgeon's  notice  until  most  pronounced  evidences  of  their 
presence  manifest  themselves,  especially  in  the  class  of  cases  in  which  the 
foreign  body  has  slipped  from  the  fingers  of  a  masturbator.  In  females, 
particularly,  foreign  bodies  have  been  removed  from  the  bladder  of 
individuals  who  have  affected  the  most  profound  astonishment  at  their 
presence.  In  the  latter,  particularly  in  the  absence  of  any  well-defined 
cause  affording  explanation  of  persistent  bladder  symptoms,  an  explora- 
tion of  the  viscus  should  be  made  with  the  sound.  Where  this  fails  to 
reveal  the  presence  of  a  foreign  body,  either  from  the  fact  that  lithic 
deposits  have  not  yet  taken  place,  or  from  any  other  reason,  cystoscopy 
will  be  found  to  be  a  valuable  resource.  It  occasionally  occurs  that  the 
patient  acquaints  his  medical  attendant  at  once  with  the  nature  of  the 
accident  which  has  befallen  him,  and  before  symptoms  of  a  very  pro- 
nounced nature  have  developed,  particularly  if  the  foreign  body  consists, 
as  it  usually  does  in  this  class,  of  a  portion  of  a  gum-elastic,  waxed  linen, 
or  soft  rubber  catheter. 

When  a  foreign  body  becomes  lodged  within  the  bladder,  providing 
that  it  is  too  small,  or  is  so  located  that  its  spontaneous  expulsion  is  im- 
possible, one  of  two  things  will  occur  :  it  will  either  form  the  nucleus  of 
a  calculous  deposit,  which  will  as  a  rule  be  phosphatic  in  character,  or,  by 
the  pressure  which  it  exercises  upon  the  bladder  wall,  ulceration  will  be 
produced.  In  the  latter  case  the  subsequent  course  will  be  determined  by 
the  site  of  the  ulceration.  If  it  involve  the  peritonaeum,  the  escape  of 
urine  within  this  serous  cavity  will  give  rise  to  rapidly  fatal  peritonitis. 
If  the  point  of  perforation  be  not  such  as  to  involve  the  peritoneal 
cavity,  extravasation  of  urine  in  other  directions  will  give  rise  to  exten- 
sive septic  cellulitis,  sloughing  of  planes  of  connective  tissue,  putrid  col- 
lections, and  death  by  general  infection  and  exhaustion. 

Treatment. — When  the  patient  is  wise  enough  to  acquaint  the  sur- 
geon promptly  with  an  explanation  of  the  precise  nature  of  the  accident, 
suitable  means  may  at  once  be  employed  for  the  removal  of  the  foreign 
body.  With  the  exception,  however,  of  those  cases  in  which  the  accident 
befalls  those  who  are  conscious  of  having  employed  the  article  lost  within 
the  bladder  for  a  legitimate  purpose  (broken  catheter,  etc.),  comparatively 
few  will  come  under  the  surgeon's  notice  until  acute  evidences  of  ulcera- 
tion and  perforation  manifest  themselves,  or  symptoms  simulating  stone 
are  present. 

Probably  the  best  instrument  for  the  removal  of  a  flexible  catheter  or 
a  portion  thereof  from  the  bladder  is  a  small,  sraooth-bladed  lithotrite. 
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It  is  not  necessary  that  the  catheter  be  grasped  by  the  end,  for  the  reason 
that  these  instruments  are  so  yielding,  they  will  generally  double  up  after 
once  being  grasped,  and  may  be  brought  away  with  the  exercise  of  mode- 
rately forcible  traction.  Where  bougies  of  larger  size,  which  have  been 
used  for  purposes  of  dilatation,  have  slipped  into  the  bladder,  inasmuch 
as  these  do  not  possess  the  flexibility  of  hollow  catheters,  special  instru- 


FiG.  1. — Mercier's  duplicator. 


ments  may  be  employed  for  their  extraction.  Mercier  has  devised  an  in- 
strument which  may  be  employed  for  this  purpose  when  the  lithotrite 
fails.  This  instrument  consists  of  a  male  and  female  blade,  similar  to 
those  of  a  lithotrite.  The  female  blade  is  half-tubular-shaped,  and  fenes- 
trated near  its  beak ;  the  male  blade  terminates  in  a  hook-shaped  ex- 
tremity, directed  downward,  and  fitting,  when  closed,  into  the  fenestrum 
of  the  female  blade. 

In  the  rare  cases  in  which  it  will  come  within  the  surgeon's  oppor- 
tunity to  immediately  remove  a  foreign  body  other  than  those  just  men- 
tioned, the  greatest  circumspection  is  to  be  enjoined  both  in  the  selection 
of  the  means  and  the  method  of  employing  the  same.  While  special  in- 
struments have  been  devised  for  the  purpose  of  insuring  a  grasp  upon  in- 
elastic cylindrical  foreign  bodies  in  the  direction  of  their  long  axis,  the 
surgeon  must  be  prepared  to  meet  these  cases  mainly  by  the  exercise  of 
his  own  ingenuity  and  the  instruments  to  be  found  in  an  ordinarily  well- 
equipped  surgical  armamentarium.  The  common  lithotrite  may  be  em- 
ployed, with  the  patient  in  deep  anaesthesia  (and  an  anaesthetic  is  to  be  em. 
ployed  whenever  practical>le  in  these  manipulations),  in  such  a  manner  as 
to  favor  the  extraction  by  the  exercise  of  care  and  patience  in  grasping 
one  of  the  extremities  of  the  foreign  body  lightly,  and  "coaxing"  it,  so 
to  speak,  to  the  urethral  opening.  In  this  manner  Reginald  Harrison  suc- 
ceeded in  extracting  a  lead-pencil  three  and  a  half  inches  long  from  the 
bladder  of  a  male  patient  the  day  following  its  introduction. 
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Where  the  foreign  body  has  produced  ulceration  and  perforation  of 
the  bladder,  the  treatment  must  be  based  upon  general  principles  and  the 
conditions  present  in  the  case  under  notice.  Should  the  case  come  under 
the  surgeon's  observation  sufficiently  early,  even  here  prompt  operative 
measures  may  meet  with  success.  An  immediate  laparotomy,  followed 
by  cleansing  the  parts,  their  isolation  by  means  of  antiseptic  gauze  pack- 
ing, thus  providing  means  for  drainage  as  well  as  favoring  the  formation 
of  protecting  adhesions,  may,  combined  with  perineal  section,  serve  as  a 
forlorn  hope  in  cases  of  peritoneal  perforation  and  extravasation,  and  is 
amply  justified  by  the  desperate  straits  in  which  a  patient  is  placed  by  the 
occurrence  of  such  an  accident.  In  cases  in  which  the  foreign  body 
lodges  in  such  a  fashion  as  to  make  pressure  against  the  anterior  vesical 
wall,  the  parietal  and  visceral  layers  of  the  peritonasum  may  become 
agglutinated  sufficiently  to  protect  the  peritonseum,  in  which  case  the  ab- 
dominal walls  will  become  the  seat  of  the  urinary  extravasation.  In  any 
case,  extensive  incisions  promptlj^  made  along  the  lines  in  which  the 
urine  dissects  up  the  connective-tissue  planes  are  imperatively  demanded, 
combined  with  efficiently  maintained  perineal  drainage,  antiseptic  irriga- 
tion, either  constantly  maintained  or  frequently  repeated,  and  absorbent 
dressings. 

In  cases  in  which  a  foreign  body  has  remained  in  the  bladder  suffi- 
ciently long  to  become  incrusted,  the  decision  as  to  the  best  means  to  be 
employed  for  its  removal  must  rest,  in  some  measure,  upon  the  character  of 
the  foreign  body  and  the  length  of  time  since  its  introduction.  While  the 
use  of  the  lithotrite,  employed  to  crush  and  remove  the  calculous  incrusta- 
tion at  a  single  sitting,  may  be  the  proper  means  in  case  the  foreign  body 
be  small,  or  itself  of  a  friable  nature,  in  other  cases  it  may  be  found  that, 
while  the  perfect  accomplishment  of  the  crushing  process  as  applied  to 
the  incrusting  deposit  will  be  all  that  could  be  desired  on  the  one  hand, 
on  the  other  a  lithotomy,  either  suprapubic  or  perineal,  will  be  finally 
necessary  for  the  purpose  of  removing  the  original  cause.  Therefore  it 
would  be  but  a  wise  precaution  on  the  part  of  the  surgeon,  in  a  given 
case  of  vesical  calculus  with  a  history  of  a  foreign  body  as  the  possible 
cause,  to  carefully  consider  this  point,  and,  if  the  latter  be  a  hair-pin, 
piece  of  wire,  or  other  article  in  which  the  blades  of  the  lithotrite  may 
become  entangled,  to  carefully  weigh  the  propriety  of  performing  one  of 
the  cutting  operations  as  preliminary  to  its  removal  without  delay. 

The  above  remarks  upon  the  treatment  of  foreign  bodies  in  the  blad- 
der relate  to  cases  occurring  in  the  male.  The  female  bladder  is  occa- 
sionally found  to  contain  foreign  bodies,  of  which  perhaps  hair-pins  are 
the  most  common.  Titillation  of  the  region  about  the  clitoris  with  these 
lead  to  their  becoming  engaged  in  and  slipping  from  the  grasp  of  the 
fingers  along  the  urethra  and  into  the  bladder.     They  usually  enter  the 


532  IXJUKIES  AND   DISEASES  OF   THE   BLADDER. 

bladder  with  the  bent  portion  first.  This  causes  the  free  extremities  to 
project  forward  within  the  bladder  as  two  prongs,  and  enhances  greatly 
the  difficulties  of  their  removal.  This  position  of  the  pin  may  likewise 
produce  ulceration  and  abscess. 

In  the  removal  of  foreign  bodies  from  the  female  bladder  dilatation  of 
the  urethra  will  ordinarily  suffice.  Should  this  fail,  the  operation  of 
cystotomy  through  the  vesico-vagiual  septum  is  to  be  j^referred  certainly 
to  incision  of  the  urethra,  and  probably  to  the  suprapubic  route.  The 
resulting  vesico-vaginal  fistula,  if  primary  union  fail  from  any  cause,  can 
be  subsequently  dealt  with  in  the  usual  manner. 

III.    MALFORMATIONS   AND    MALPOSITIONS  OF  THE 

BLADDER. 

ABSENCE   OF   THE   BLADDER. 

Complete  absence  of  the  urinary  bladder  is  of  very  rare  occurrence. 
Instances  have  been  observed  of  this  anomaly,  and  in  these  the  ureters, 
one  or  both,  open  either  into  the  urethra,  vagina,  or  rectum.  Although 
permanent  incontinence  is  the  rule  in  the  case  of  urethral  implantation, 
yet  it  has  occurred  that  the  patients  have  lived  to  a  ripe  age  with  an 
entire  absence  of  a  proper  bladder,  one  or  both  ureters,  constricted  at 
theii  lower  portion  and  dilated,  oj^ening  into  the  urethra  and  forming  a 
reservoir  for  the  accumulated  urine.  Post-mortem  examination  alone 
served  to  reveal  the  true  state  of  affairs.  It  is  probable  that  a  certain 
amount  of  natural  or  spasmodic  contraction  at  the  point  of  constriction 
of  the  ureters  in  these  cases  prevents  the  occurrence  of  constant  dribbling 
of  urine,  which  otherwise  must  have  occurred. 

In  complete  absence  of  the  bladder,  efforts  of  an  operative  nature 
have  not  been  thus  far  successful  in  ameliorating  the  sufferer's  condition. 
Attempts  have  been  made  to  divert  the  course  of  the  urine  by  implanting 
the  terminations  of  the  ureters  into  adjacent  portions  of  the  intestinal 
canal  in  cases  of  exstrophy  of  the  bladder,  and  no  doubt  these  have  been 
suggested  by  Nature's  efforts  in  these  cases  of  congenital  absence  of  the 
bladder. 

Tizzoni  and  Poggi  liave  reported  (Congress  of  Italian  Surgeons, 
Bologna,  April  16-18,  1889)  a  series  of  experiments  upon  dogs,  made 
with  the  view  of  determining  whether  or  not  it  would  be  possible  to  con- 
struct a  urinary  bladder  from  an  isolated  coil  of  small  intestine.  The 
design,  in  these  experiments,  was  to  replace  the  organ  when  removed  in 
its  entirety  for  disease.  I  am  not  aware  that  any  attempts  have  been 
made  to  imitate  these  experiments,  which  met  with  a  fair  measure  of 
success,  upon  the  human  subject,  either  in  cases  of  extirpation  of  the 
bladder  for  malignant  disease  or  in  congenital  absence  of  the  organ. 
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MULTIPLE   BLADDER. 

Multiple,  or,  more  properly  speaking,  divided  bladder,  has  been  de- 
scribed. These  cases  consist  of  the  existence  of  a  septum,  dividing  the 
bladder  into  two  cavities.  The  division  of  the  bladder  into  two  or  more 
cavities,  as  a  result  of  disease,  will  be  referred  to  in  discussing  the  con- 
dition known  as  sacculated  bladder.  An  instance  of  double  bladder  is 
referred  to  by  Smith,  of  Baltimore,  in  which  there  likewise  existed  a 
double  penis,  with  a  separate  urethra  for  each  bladder.  Blasius  mentions 
a  case  in  which  five  complete  and  distinct  cavities  or  sacs  existed. 

These  cases  are  of  interest  to  the  surgeon  solely  from  the  fact  that 
calculous  or  other  condition  requiring  interference  may  exist  in  one 
cavity,  while  the  other  may  be  healthy.  The  possibility  of  the  existence 
of  the  malformation  should  be  borne  in  mind  in  obscure  cases.  In 
Smith's  case,  one  of  the  bladders  contained  a  stone,  for  which  a  lithot- 
omy was  successfully  performed. 

CONGENITAL  EXSTROPHY  OF  THE  BLADDER. 

In  total  fissure  of  the  bladder  the  umbilicus  is  found  either  at  the 
highest  point  thereof,  or  perhaps  even  upon  a  still  higher  plane  in  the 
cicatricial  tissue  ;  the  edges  of  the  vesical  and  abdominal  fissures  corre- 
spond exactly,  and  the  symphysis  pubis  is  also  fissured.  Assuming  these 
facts,  it  is  evident  that  this  anomaly  occurs  somewhere  about  the  second 
month  of  foetal  life.  It  is  at  this  period  of  intra-uterine  life  that  the 
centers  of  ossification  of  the  pubic  symphysis  are  not  yet  established  ; 
the  bladder  reaches  almost  to  the  umbilicus,  the  abdominal  wall  is  as  yet 
membranous,  and  its  muscular  tissue  has  extended  but  a  portion  of  the 
distance  toward  the  median  line.  The  foetus  at  this  period  is  suspended 
by  the  umbilical  cord,  the  latter  lying  upon  the  anterior  abdominal  wall, 
and,  in  cases  in  which,  either  from  the  greater  development  of  the  ce- 
phalic extremity  of  the  body,  or  a  mere  caudal  insertion  of  the  cord,  the 
head  hangs  downward,  and  pressure  is  exerted,  as  the  cord  passes  between 
the  legs  of  the  foetus,  exactly  at  the  point  where  both  epispadias  and 
ectopia  vesicae  develop.  The  abundance  of  amniotic  fluid  will  permit 
of  the  foetus  assuming  any  position  under  the  control  of  the  force  of 
gravity.  By  pressure  the  anterior  abdominal  wall  is  arrested  in  its  devel- 
opment upon  this  line,  and  the  intra-abdominal  pressure  eventually  forces 
the  posterior  vesical  wall  into  the  fissure,  where  it  presents  its  character- 
istic convex  appearance  (Rotgaus).  Whether  the  result  of  pressure  of 
the  cord,  or  from  some  other  cause,  the  anterior  wall  of  the  foetal  bladder 
is  either  destroyed,  or  fails  of  development  entirely,  and  the  mucous 
membrane  of  the  posterior  wall  of  the  bladder  unites  with  the  abdominal 
plates  in  the  line  of  the  defect  in  the  anterior  wall,  the  condition  becom- 
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iiiof  that  of  a  lars-e  fistulous  communication  between  the  bladder  and 
external  abdominal  surface.  The  posterior  wall  and  base  of  the  bladder 
are  normally  developed. 

The  peculiar  and  characteristic  appearances  presented  by  a  case  of  con- 
genital exstrophy  of  the  bladder  are  so  striking  as  to  scarcely  be  mistaken 
for  any  other  condition.  The  posterior  wall,  thrown  into  rugse  by  a 
reversal  of  its  surface  from  a  concave  to  a  convex  shaj)e,  presents  itself 
at  the  line  of  fissure  as  a  rounded  prominence,  dark  red  in  color  from 
being  in  a  state  of  chronic  hypersemia.  In  some  instances,  particularly 
where  care  has  not  been  taken  to  prevent  undue  pressure,  the  point  of 
junction  of  the  abdominal  wall  with  the  mucous  membrane  breaks  down, 
granulations  spring  up,  cicatrization  takes  place,  and  a  ring  of  scar  tissue, 
which  gradually  widens,  operates  to  lessen  the  area  of  mucous  surface. 
As  time  advances,  this  becomes  more  and  more  marked,  until  finally  but 
a  comparatively  small  area  is  left. 

Upon  the  lower  portion  of  the  red,  projecting  surface  the  orifices  of 
the  ureters  are  found,  through  which  urine  flows  intermittently,  and  a 
slender  probe  can,  as  a  rule,  be  easily  passed  up  to  the  pelvis  of  the 
kidney  upon  either  side.  Exceptionally  the  posterior  bladder  wall  may 
present  a  concave  instead  of  a  convex  surface  anteriorly,  in  which  case 
the  orifices  of  the  ureters  are  not  so  readily  found  (vesico-abdominal 
fissure  without  exstrophy). 

As  a  rule,  the  fissure  continues  downward,  involving  the  pubic  sym- 
physis and  extending  into  the  anterior  urethral  wall,  thus  dividing  the 
two  halves  of  the  bilaterally  developed  genital  organs  of  the  male,  in 
whom  this  condition  is  observed  much  more  frequently  than  in  the  female. 
In  the  rarer  instances  in  which  it  lias  been  known  to  occur  in  the  female, 
the  posterior  bladder  wall  ends  in  a  short,  open  furrow,  which  corresponds 
in  length  to  that  of  the  female  urethra.  In  the  male,  on  the  other  hand, 
a  long  furrow,  with  its  open  part  uppermost,  passes  along  the  dorsum  of 
the  stunted  penis  and  through  its  glans.  The  prepuce  itself  is  likewise 
divided,  the  two  halves  hanging  downward  upon  either  side  of  the  furrow 
like  a  veil,  and  converting  the  normally  short  preputial  frsenum  into  a 
pendulous  mass.  The  scrotum  and  testicles  may  be  normal,  or  but  illy 
developed.  Large  external  inguinal  herniae  are  commonly  observed  in 
conjunction  with  this  abnormity,  which  are  probably  due  to  the  inherent 
weakness  of  the  abdominal  wall  itself  from  loss  of  sup^sort  at  its  median 
attachment.  Cryptorchism,  resulting  from  interference  with  the  normal 
intra-abdominal  pressure  in  its  influence  upon  the  descent  of  tlie  testes,  is 
ahnost  a  necessary  accompaniment  of  the  condition.  Division  of  the 
scrotum  into  halves,  whereby  the  parts  somewhat  resemble  the  labia 
majora,  is  sometimes  observed.  Tlie  pubic  symphysis  is  never  united  ; 
as  a  rule,  the  fingers  can  be  placed  between  the  undeveloped  rami  of  the 
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pubic  bones.  The  rectus  abdominis  muscle  of  either  side  may  be  par- 
tially developed ;  their  separation,  however,  may  continue  for  some  dis- 
tance above  the  upper  limit  of  the  abdominal  fissure,  the  gap  between  the 
edges  being  bridged  over  merely  by  the  integument.  In  cases  in  which 
this  occurs  ventral  hernia  is  very  apt  to  take  place. 

The  miserable  condition  of  patients  the  subject  of  this  malforma- 
tion is  almost  beyond  conception.  Excoriations  of  the  surrounding  parts, 
and  chronic  dermatitis  from  the  presence  of  decomposing  urine,  giving 
rise  to  itching  and  burning  almost  beyond  toleration,  together  with  the 
constant  presence  of  a  urinous  odor  in  the  clothing,  combine  to  exclude 
the  individual  from  society,  and  to  render  life  a  burden  to  him.  This  is 
particularly  true  of  those  in  the  lower  walks  of  life,  in  whom  the  wearing  of 
expensive  apparatus,  consisting  of  an  accurately  fitting  rubber  funnel  and 
receiver,  and  frequent  changes  of  clothing,  are  well-nigh  impossibilities. 

Treatment. — The  resources  of  operative  surgery  have  been  taxed  to 
their  utmost  in  behalf  of  this  class  of  sufferers,  and  many  operative  pro- 
cedures have  been  devised  for  the  relief  of  the  disgusting  and  wretched 
state  in  which  they  are  plunged.  These  all  have  for  their  object  the  clos- 
ing in  of  the  abdominal  wall  in  such  a  manner  as  to  replace  the  absent 
anterior  vesical  wall.  To  these  efforts  have  been  added  those  designed  to 
form  a  urethra  from  the  furrow  upon  the  dorsum  of  the  penis.  To  ac- 
complish the  first  named,  the  operation  designed  and  carried  out  by  the 
late  Dr.  Daniel  Ayres,  of  Brooklyn,  'N.  Y.,  has  proved  thus  far,  in  the 
hands  of  the  writer,  the  most  successful.  It  consists  essentially  of  taking 
a  flap  of  skin  from  the  abdominal  wall  above  the  fissure  sufficiently  long 
and  wide,  when  allowance  is  made  for  its  contraction,  as  to  cover  com- 
pletely the  defect.  The  hinge  upon  which  the  flap  turns  as  it  is  re- 
versed and  laid  with  its  integumentary  surface  facing  the  posterior  blad- 
der wall,  and  its  raw  surface  presenting  anteriorly,  corresponds  to  the 
limit  of  the  upper  rounded  edge  of  the  fissure.  Two  lateral  flaps  are  now 
dissected  up,  their  free  margins  corresponding  to  the  edges  of  the  defect 
upon  side.  By  a  sliding  movement  these  free  edges  are  made  to  approxi- 
mate each  other  in  the  median  line  of  the  body,  and  over  the  raw  sur- 
face of  the  flap  which  has  been  turned  from  above  downward.  In  this 
manner  each  lateral  flap  covers  the  corresponding  half  of  the  first  flap, 
and  an  anterior  bladder  wall,  representing  in  thickness  double  that  of  the 
integument  itself,  is  formed.  These  flaps  are  sutured  in  position  by  means 
of  silk-worm  gut  (crin  de  Florence)  rather  than  silk,  for  the  reason  that 
this  material  is  less  likely,  during  the  time  when  its  presence  is  necessary, 
to  absorb  urine  and  become  the  site  of  deposits  of  the  urinary  salts,  thus 
increasing  the  irritation  and  lessening  the  chances  of  union.  An  opening 
is  left  at  the  root  of  the  penis  for  the  escape  of  urine  in  instances  in  which 
no  effort  is  made  to  restore  the  urethra. 
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"Where  it  is  decided  to  attempt  the  rehef  of  the  epispadias  as  well,  the 
operation  of  Thiersch,  of  Leipsic,  answers  the  purjDOse  better  than  any 
other.  A  new  track  for  the  passage  of  urine,  extending  from  the  base  of 
the  bladder  and  passing  in  front  of  or  through  the  soft  structures,  mark- 
ing the  site  of  the  pubic  symphysis,  and  thence  to  the  perinaeum,  may  or 
may  not  be  required  preliminarily.  If  this  additional  precaution  is  made 
use  of,  there  should  be  passed  through  this  channel  a  soft-rubber  tube, 
having  a  cup-shaped  flange  resting  against  the  bladder  wall,  to  collect  and 
guide  the  flow  of  urine  away  from  the  base  of  the  penis.  This  being  ac- 
complished, the  furrow  upon  the  dorsum  of  the  penis  is  deepened  by  a 
longitudinal  cut  extending  its  entire  length.  A  strip  of  surface  is  now 
denuded  upon  either  side  of  the  penis;  by  approximating  these  latter 
and  securing  them  by  sutures  in  position,  a  soft  catheter  of  proper  size 
occupying  the  furrow  deepened  by  the  above-mentioned  incision  in  its 
bottom,  a  covered  channel  for  the  transmission  of  the  urine  from  the 
bladder  is  formed. 

The  flanged  catheter  should  be  retained  in  the  artificial  urethra  open- 
ing into  the  perinseum  until  the  new  channel  upon  the  dorsum  of  the 
penis  is  formed.  When  this  is  completed  the  former  is  to  be  allowed 
to  heal.  In  the  operation  for  formation  of  an  anterior  bladder  wall  a 
permanent  catheter  should  be  kept  in  place  in  the  completed  urethral 
channel  upon  the  dorsum  of  the  penis  until  the  completion  of  the  healing 
process. 

In  thus  furnishing  a  flap  from  the  abdominal  wall  for  the  purpose  of 
supplying  a  defect  in  the  vesical  wall,  it  is  expected  that  the  integument- 
ary surface  thus  reversed  and  made  to  take  the  place  of  mucous  mem- 
brane would  take  on  more  or  less  of  the  characteristics  of  the  latter.  To 
what  extent  this  occurs  is  thus  far  problematical.  In  one  case  upon 
which  the  writer  operated,  in  the  Methodist  Episcopal  Hospital  in  Brook- 
lyn, the  child  was  brought  back  to  the  hospital  in  about  eight  months 
after  the  operation,  sufliering  from  a  violent  rectal  tenesmus,  the  cause  of 
which  was  found  to  reside  in  a  formation  of  calculous  material  upon  the 
artificially  formed  anterior  wall.  This  was  removed  by  means  of  a  small 
curette  introduced  through  an  opening  made  for  the  purpose  at  the  base 
of  the  penis  and  alongside  of  the  vesical  opening  of  the  artificial  penile 
urethra.     This  opening  healed  in  a  few  weeks. 

After  all,  the  hope  of  benefit  to  be  derived  from  these  operations  is 
solely  that  an  apparatus  may  be  worn  to  catch  the  urine  with  greater 
facility.  There  must  of  necessity  be  incontinence,  for  nothing  has  as  yet 
been  devised  to  take  the  place  of  the  sphincter  vesicae.  This,  and  the 
advantage  to  be  derived  from  relieving  from  irritation  and  pressure  the 
theretofore  unprotected  posterior  vesical  wall,  constitute  the  sole  justifica- 
tion for  their  performance. 
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CONGENITAL  DEFECTS  OP  THE   POSTERIOR  BLADDER  WALL. 

Congenital  defects  of  the  vesico-vaginal  and  vesico-rectal  septum  have 
heen  observed,  the  condition  varying  from  a  complete  absence  of  the 
septum  to  the  existence  of  a  mere  fistulous  communication.  In  the  case 
in  the  first  named  the  condition  is  almost  necessarily  a  hopeless  one. 
AVhere  a  fistulous  communication  exists,  operative  measures  of  a  plastic 
nature  may  with  propriety  be  instituted. 

PATENT  URACHUS. 

A  further  abnormity  of  the  bladder,  congenital  in  character,  consists 
of  a  persistency  of  the  cavity  of  the  urachus,  this  apparently  resulting 
from  some  obstruction  to  the  free  passage  of  the  urine  by  the  normal 
channel.  Early  in  intra-uterine  life  the  intra-  and  extra-abdominal  por- 
tions of  the  sac  of  the  allantois  communicate  with  each  other  through  the 
umbilicus.  Coincidently  with  the  disappearance  of  the  extra-abdominal 
portion  of  the  sac  the  lower  half  of  the  intra-abdominal  portion  becomes 
the  urinary  bladder,  while  the  upper  half  later  on  (at  or  about  the  seventh 
month)  becomes  impervious,  and  connected  with  a  fibrous  cord  extending 
from  the  summit  of  the  bladder  to  the  umbilicus.  This  fibrous  cord, 
known  as  the  urachus,  may  fail  of  complete  obliteration,  and  form  a  fistu- 
lous communication  between  the  navel  and  the  cavity  of  the  bladder. 
This  constitutes  the  more  common  form. of  the  afl^ection,  and  its  existence 
is  announced  by  the  occurrence  of  a  discharge  of  urine  from  the  umbili- 
cus. Calculous  concretions  may  form  along  this  abnormal  urinary  tract, 
and  inflammatory  conditions  as  well  as  suppuration  occur. 

The  most  aggravated  form  of  this  condition  consists  of  a  complete  pro- 
lapse of  the  vesical  wall  through  the  urachus,  as  observed  by  Yon  Gusseron 
and  Froriep.  Generally  speaking,  this  form  presents  itself  as  a  portion 
of  mucous  membrane,  of  the  size  of  a  cherry,  from  some  point  of  which 
urine  is  seen  to  flow  from  an  opening.     This  is  found  to  be  irreducil)le. 

Treatment. — In  the  treatment  of  this  class  of  cases  the  first  care 
must  be  to  insure  complete  and  uninterrupted  patency  of  the  normal 
urinary  passages.  To  accomplish  this  in  the  female,  it  has  been  recom- 
mended to  produce  artificial  incontinence  by  forcible  dilatation  of  the 
entire  urethral  tract.  In  the  male  the  bladder  may  be  placed  entirely  in 
a  state  of  rest  by  tube-drainage  through  the  perinseum.  This  being 
accomplished,  the  means  employed  to  close  fistulse  in  general  may  be 
resorted  to,  such  as  the  application  of  the  actual  cautery,  the  performance 
of  plastic  operations,  etc. 

HERNIA  OF  THE  BLADDER. 

Cystocele  in  tlie  male  occurs  most  frequently  in  the  inguinal  canal. 

It  may  be  found  as  a  complication  of  intestinal  hernia  in  this  region,  or 
34 


538 


INJURIES  AND   DISEASES  OF   THE  BLADDER. 


the  entire  protrusion  may  consist  of  the  bladder  alone.  In  either  case  it 
may  be  complete  or  incomplete,  and  occupy  simply  the  inguinal  canal  or 
extend  into  the  scrotum.  In  those  instances  in  which  cystocele  is  found 
as  a  complication  of  intestinal  hernia  the  bladder,  as  a  rule,  will  be  found 
lying  behind  the  intestine.  In  uncomplicated  cases  the  protrusion  is 
destitute  of  a  sac  for  the  greater  part  of  its  extent,  owing  to  the  fact  that 
the  bladder  is  normally  only  partially  covered  by  peritonseura. 

The  importance  to  be  attached  to  the  condition  under  consideration  is 
due  mainly  to  the  fact  of  its  comparative  rarity,  and  the  dangers  to  which 
a  patient  suffering  from  hernia  of  the  bladder  may  be  exposed,  from  an 
error  of  diagnosis.  It  usually  presents  itself  as  a  rather  soft  and  fluctu- 
ating tumor  with  some  elasticity.  The  especial  point  to  be  borne  in  mind 
is  the  fact  that  it  varies  in  size  at  different  times,  that  it  is  capable  of 
being  emptied  by  pressure,  and  that  this  emptying  of  the  sac  is  at  once 


Fig.  2. — The  crossed  sutm;e.    Manner  of  threading  the  needle. 

followed  by  a  desire  to  urinate.  Indeed,  it  may  happen,  as  is  sometimes 
found  in  females  suffering  from  vaginal  cystocele,  that  the  act  of  micturi- 
tion can  not  be  accomplished  without  first  raising  the  tumor  and  other- 


FiG.  3. — The  crossed  suture.    Showing  suture  passed  through  lowermost  layer. 
«i,  first  layer;  «»,  second  layer;  a*,  third  kyer. 


wise  manipulating  it.  In  some  respects  it  may  resemble  hydrocele  of  the 
cord ;  and  no  less  an  authority  than  Pott  relates  an  instance  in  which, 
under  the  supposition  that  he  was  dealing  with  a  diseased  testicle,  he 


MALFORMATIONS  AND   MALPOSITIONS   OF   THE    BLADDER. 


539 


incised  a  cystocele  which  had  found  its  way  into  the  scrotum.     It  is  more 
likely  to  be  mistaken  for  hydrocele  of  the  tunica  vaginalis  testis,  in 


Fig.  4. — The  crossed  suture.     Showing  suture  crossed  and  passed  through 
second  layer  from  below  upward. 

which  case  the  operation  of  tapping  would  expose  the  patient  to  grave 
dangers. 

The  complications  to  which  hernia  of  the  bladder  may  give  rise  relate 
mainly  to — first,  retention  of  urine  ;  second,  cystitis  ;  third,  calculous  dis- 


FiG.  5.— The  crossed  suture.  Showing  all  three  layers  included  in  the  suture  ready  for  tying.  4, 
ordinary  hsemostatic  forceps,  temporarily  securing  suture  for  ready  identification  until  all  arc 
ready  for  tying. 

ease.  The  herniated  bladder  must  very  rarely  become  strangulated ;  at 
least  I  am  not  aware  of  a  recorded  instance  of  the  occurrence  of  this 
accident.     Angulation  of  the  sac  may  give  rise  to  partial  or  complete 
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retention  of  the  contents,  but  patients,  as  a  rule,  instinctively  take  care 
of  this  by  manipulation  ;  hence  the  surgeon's  services  are  rarely  called 
into  requisition  because  of  this  complication. 

Treatment. — In  the  treatment  of  the  displacement  under  discussion, 
ths  same  principles  should  govern  the  surgeon  as  are  applicable  to  other 
forms  of  hernia.  Both  j^alliative  and  radical  measures  may  be  called  for 
in  different  cases.  In  the  former  are  to  be  included  the  use  of  trusses  or 
other  supports.  These  should  be  carefully  adjusted  to  the  position, 
nature,  and  extent  of  the  protrusion.  It  may  occur  that,  in  spite  of  the 
most  carefully  fitted  apparatus,  the  hernial  protrusion  exhibits  a  marked 
tendency  to  pass  beyond  the  limits  of  the  inguinal  canal,  and  to  extend 
into  the  scrotum.  This  circumstance,  combined  or  not  with  the  occur- 
rence of  angulation  and  consequent  retention,  will  be  sufficient  to  justify 
the  surgeon  in  recommending  the  operation  for  radical  cure.  In  fact,  so 
favorable  are  the  statistics  of  the  present  day  in  radical  herniotomy  that 
it  is  a  question  if  all  instances  may  not  with  propriety  be  at  least  offered 
the  opportunity  for  radical  cure. 

In  selecting  the  means  of  bringing  about  a  radical  cure,  the  surgeon 
will  be  guided  more  or  less  by  his  preferences  for  operative  procedures  in- 
tended to  cure  intestinal  hernia ;  they  are  to  be  dealt  with  identically.  In 
the  present  state  of  our  knowledge,  it  is  probable  that  the  procedure 
known  as  Potempski's  modification  of  Bassini's  operation  offers  the  best 
chance  of  permanently  relieving  the  patient.  This  consists  essentially  in 
reducing  the  herniated  portion,  after  exposing  the  same  by  the  usual 
incision  parallel  to  Pou part's  ligament,  lifting  tlie  spermatic  cord  from 
the  inguinal  canal  and  carrying  the  same  toward  the  median  line,  and 
attaching  it  to  the  external  oblique  muscle,  this  having  been  previously 
bared  for  that  purpose.  The  cord  is  here  held  in  position  by  a  loose 
suture  of  catgut.  The  margins  of  the  inguinal  groove,  as  it  now  be- 
comes, are  draM'n  together,  including  the  arched  fibers  of  the  transver- 
salis  muscle  at  the  internal  ring,  leaving  but  just  barely  room  in  the 
latter  for  the  passage  of  the  spermatic  cord.  It  may  be  mentioned  here 
that  the  latter,  as  it  leaves  the  internal  ring,  should  take  a  direction  first 
upward  and  inward  for  an  inch  or  more,  prior  to  being  attached  to  the 
external  oblique.  For  the  purpose  of  suturing  the  canal  and  ring, 
chromic  gut  as  a  buried  suture  may  be  employed  ;  preference  may  be 
given,  however,  to  the  method  known  as  "  cross-suturing."  This  consists 
in  including  the  different  layers,  from  below  upward,  in  loops  of  silk-worm 
gut,  arranged  in  figui-e-of-eight  fashion  (Figs.  2,  3,  4,  5).  The  advantage 
of  this  method  consists  in  the  fact  that  one  by  this  means  may  employ  a 
suture  which  will  serve  to  accurately  coaptate  the  individual  layers  and 
yet  be  capal)le  of  removal  at  will  (Annals  of  Surgery,  May,  1892,  page 
351).     These  should  be  allowed  to  remain  for  at  least  fourteen  days  ;  it  is 
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my  habit  to  remove  them  between  the  fourteenth  and  twenty-first  days. 
The  entire  procedure  should  be  conducted  with  due  regard  to  aseptic 
conditions,  in  which  case  no  drainage  should  be  employed. 

Hernia  of  the  bladder  occurring  in  the  female,  or  vaginal  cystocele,  is 
usually  treated  by  the  gynaecologist ;  the  reader  is  therefore  referred  to 
works  upon  the  diseases  of  women  for  the  discussion  of  this  condition. 

INVERSION  OP  THE  BLADDER. 

The  condition  known  by  this  term  is  of  exceeding  rarity,  and  is  only 
found  in  females.  As  its  name  implies,  the  viscus  is  literally  turned 
inside  out,  and  projects  as  a  red,  polypoid  mass  from  the  urethra.  The 
inversion  is,  as  a  rule,  but  partial,  and  may  be  complicated,  as  in  the  case 
of  a  sixteen-months-old  child  observed  by  Ashhurst,  with  prolapse  of  the 
rectum. 

The  diagnosis  of  this  affection  is  important.  The  error  may  be  com- 
mitted of  attempting  its  removal,  under  the  belief  that  a  polypoid  tumor 
is  present.  The  points  to  be  observed  are  as  follows  :  Presence  of  a  pyri- 
form,  red,  vascular  elastic  tumor  between  the  labia,  below  the  clitoris,  and 
above  the  vaginal  orifice ;  the  urethra  is  not  discoverable,  and  careful  in- 
spection will  reveal  in  the  mass  the  orifice  of  the  ureters  with  urine  issu- 
ing therefrom,  if  the  inversion  be  sufficiently  complete.  As  considerable 
relaxation  of  the  urethral  orifices  must  have  been  previously  present,  a 
history  of  incontinence  preceding  the  inversion  will  usually  be  obtained, 
and  the  first  appearance  of  the  tumor  following  a  violent  expressive 
effort  at  micturition  or  defecation. 

As  a  complication  of  this  condition,  rupture  of  the  inverted  bladder 
has  been  recorded.  The  case  Avas  under  the  care  of  Mr.  Croft,  and  it 
appears  from  the  description  that  the  inverted  and  ruptured  viscus  was 
returned  under  chloroform.  The  patient  made  a  complete  and  perma- 
nent recovery. 

The  treatment  of  inverted  bladder  consists  in  a  reduction  of  the 
viscus,  and  care  on  the  part  of  the  patient  to  guard  against  a  relapse. 
Should  this  occur,  scoring  the  parts  about  the  vesical  neck  with  the  actual 
cautery  before  reduction,  in  order  to  favor  increased  solidity  and  hence 
support  of  the  relaxed  parts,  has  been  recommended.  In  a  persistent 
case,  laparotomy  and  intraperitoneal  fixation  would  be  justifiable  as  a 
last  resort. 

IV.    OTHER  ABNORMITIES  OF  THE   BLADDER. 

HYPERTROPHY   OF   THE   BLADDER. 

Hypertrophy  of  this  organ  is  a  symptomatic  and  never  an  idiopathic 
condition,  and  is  to  be  regarded  as  the  natural  result  of  obstruction  to 
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micturition,  or  any  condition  wliicli  persistently  stimulates  the  muscular 
wall  into  contraction.  Thus,  inflammatory  changes  in  the  bladder  of 
both  acute  and  chronic  character,  especially  the  latter,  by  giving  rise  to 
greater  frequency  of  micturition,  and  in  obstructive  conditions  of  any 
portion  of  its  outlet,  by  giving  rise  to  proportionate  development  in 
order  to  make  provision  for  the  additional  resistance  which  must  be  over- 
come, increase  the  nutrition  of  the  muscular  structure  until  the  latter 
attains  many  times  its  natural  bulk. 

Muscular  hypertrophy  may  be  eccentric  or  concentric^  the  first  named 
being  attended  by  general  dilatation  of  the  organ,  and  results  from  ob- 
structive conditions  of  the  outlet ;  while  the  latter  is  rather  marked  by  a 
contracted  condition,  and  is  the  natural  consequence  of  causes  which 
tease  the  organ  into  frequent  use  of  its  muscular  apparatus,  such  as  the 
presence  of  foreign  bodies,  calculus,  etc.  Chronic  cystitis  is  the  most  fre- 
quent cause  of  the  last-named  condition,  and  it  is  commonly  designated 
contr acted,  liladder. 

In  the  eccentric  form  of  hypertrophy  there  sometimes  occur  hernias 
of  the  mucous  membrane  and  subcutaneous  cellular  tissue  through  adjoin- 
ing portions  of  the  muscular  fasciculi.  Thus  pouches  are  formed,  and  in 
these  sacs  or  diverticula  urine  is  apt  to  collect  and  be  retained ;  this,  by 
undergoing  decomposition,  produces  by  its  presence  irritation  and  inflam- 
mation. 

The  prognosis  depends,  as  a  rule,  upon  the  curability  of  the  condition 
which  gives  rise  to  the  hypertrophy.  In  the  form  resulting  from  ob- 
struction, when  the  latter  is  removed  the  hypertrophy  generally  dis- 
appears. Occasionally,  however,  it  happens  that  a  condition  of  irrita- 
bihty  remains,  due  probably  to  the  presence  of  diverticula  long  after 
the  structure  has  been  sufficiently  relieved  to  no  longer  act  as  an  ob- 
struction. 

Treatment. — Being  simply  an  effect  of  disease,  the  treatment  of  this 
condition  relates  almost  entirely  upon  the  removal  of  the  primary  or 
determining  cause  upon  which  it  depends.  The  exception  to  this  is  to  be 
noted  in  the  cases  in  which,  after  removal  of  the  obstructing  cause,  irrita- 
bility of  the  bladder  and  more  or  less  persistence  of  the  hypertrophy 
remain.  Here  cystotomy  and  irrigation  are  indicated,  and  have  been  re- 
sorted to  with  beneficial  results.  This  procedure  exerts  a  favorable 
influence  in  two  ways :  In  the  first  place,  perfect  rest  is  given  to  the 
organ  for  several  weeks,  under  the  influence  of  wliich  the  increased  mus- 
cularity diminishes  or  comparative  atrophy  ensues.  In  addition,  residual 
urine  undergoing  decomposition  is  prevented,  and  lessened  irritation  and 
consequently  lessened  frequency  of  expulsive  effort  follow. 

Limited  hypertrophy  will  be  described  under  the  head  of  Bar  at  Neck 
of  Bladder. 
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ATROPHY  OF  THE  BLADDER. 

This  condition  of  the  bladder  is  but  rarely  met  with  save  in  aged  per- 
sons who  are  thin  and  emaciated,  and  in  certain  cases  of  paralysis  from 
defective  nutrition,  although  both  Hunter  and  Bonnet  have  recorded 
cases  of  rupture  of  the  bladder,  even  in  young  subjects,  by  simple  press- 
ure over  the  organ  during  catheterization.  In  cases  in  which  the  organ 
has  been  greatly  over-distended,  fatty  degeneration  may  take  place  and 
atrophy  ensue.  So,  also,  atrophy  may  occur  as  a  result  of  malformation 
or  extensive  vesical  fistula,  the  bladder  ceasing  to  perform  its  function, 
and  being  reduced  to  a  rudimentary  state. 

SACCULATED   BLADDER. 

This  condition  has  already  been  referred  to  as  one  of  the  results  of 
eccentric  hypertrophy  of  the  bladder.  It  is  most  commonly  observed  in 
connection  with  the  hypertrophy  due  to  prostatic  enlargement,  and  oc- 
curs as  pouches  or  diverticula,  which  protrude  between  separated  por- 
tions of  the  muscular  coat  where  the  mucous  membrane  is  unsupported. 
In  these,  urine  lodges  and  may  undergo  decomposition.  Under  the  influ- 
ence of  expulsive  efforts  on  the  part  of  the  bladder  the  pouches  tend  to 
become  constantly  deeper,  until  they  at  last  attain  a  capacity  of  several 
ounces. 

Among  the  inconveniences  incident  to  sacculated  bladder,  aside  from 
those  already  mentioned,  is  to  be  noted  the  fact  that  these  pouches  may 
become  the  receptacles  of  calculous  material.  Instances  have  been  re- 
corded in  which  the  lethal  result  following  lithotrity  has  been  attrib- 
uted to  the  fact  that  sharp  fragments,  following  the  operation,  have 
lodged  in  these  diverticula  and  given  rise  to  severe  and  fatal  cystitis. 

Diagnosis. — The  diagnosis  of  this  condition  is  not  easily  made.  It 
may  be  suspected  to  exist  if,  upon  introducing  a  catheter  for  the  purpose 
of  emptying  the  bladder,  it  is  found  that  a  still  further  flow  can  be  ob- 
tained by  changing  the  position  of  the  patient,  or  raising  him  from  the 
recumbent  to  the  upright  position.  It  sometimes  happens  that  the  blad- 
der is  injected  with  a  measured  quantity  for  purposes  of  examination, 
and,  upon  permitting  the  organ  to  empty  itself,  but  a  relatively  small 
quantity  is  expelled.  This  will  lead  at  once  to  a  suspicion  that  saccula- 
tion exists.  The  employment  of  a  silver  catheter,  the  beak  of  which  can 
be  rotated  into  different  positions,  may  lead  to  the  withdrawal  of  urine  or 
injected  fluid  containing  puriform  material  from  the  pouches.  This 
varying  of  the  appearances  of  the  urine  during  different  stages  of  the  flow 
is  held  by  Cadge  to  be  a  diagnostic,  although  not  pathognomic,  sign. 

The  results  of  sacculation,  in  addition  to  the  aggravation  of  cystitis, 
which  already  exists,  and  the  impaction  of  calculi,  relate  first  to  the  possi- 
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bilitj  of  an  enormous  tumor  rising  into  the  abdominal  cavity  and  giving 
rise  to  erroneous  operative  interference  and,  in  case  of  the  involvement 
of  the  jDosterior  wall,  suppuration  of  the  sacculus.  In  the  last-named 
condition  an  abscess,  which  finally  communicates  vdth  the  rectum,  occurs 
as  a  consequence,  with  recto-vesical  fistula  and  the  passage  of  fecal  mat- 
ter into  the  bladder. 

Treatment. — In  the  treatment  of  sacculated  bladder  attention  should 
be  paid  to  the  subject  of  drainage  and  cleansing  of  the  viscus  by  irriga- 
tion following  the  removal  of  the  cause.  If  this  condition  is  suspected, 
complicating  a  calculus,  the  latter  had  better  be  removed  by  one  of  the 
cutting  operations,  unless  there  be  some  positive  contra-indication,  and 
drainage  and  irrigation  practiced  until  the  muscular  apparatus  is  restored 
to  its  normal  state. 

BAR  AT  NECK  OF   BLADDER. 

This  term  has  been  applied  by  English  and  French  authorities  to  a 
condition  believed  to  occur  independently  of  prostatic  enlargement,  but 
usually  associated  with  the  latter,  and  which  by  its  presence  gives  rise  to 
more  or  less  obstruction  to  the  free  performance  of  the  act  of  micturition. 
Three  varieties  of  the  affection  are  recognized  and  described  by  Mr. 
Reginald  Harrison,  namely,  (1)  spasmodic,  (2)  mucous,  and  (3)  muscular. 

The  first  or  spasniodic  variety  is  found  chiefly  to  exist  in  persons  of  a 
gouty  or  rheumatic  disposition,  who  possess  in  a  high  degree  the  uric-acid 
diathesis.  It  appears  to  consist  of  an  irregular  or  spasmodic  action  of  the 
muscles  at  the  vesical  neck  during  the  action  of  micturition,  and  is  not 
in  any  sense  due  to  prostatic  involvement,  inasmuch  as  it  is  frequently 
found  where  no  hypertrophy  is  present.  Delafosse  describes  it  as  a  con- 
tracture of  the  vesical  neck.  It  is  questionable  if  the  condition  so  de- 
scribed should  be  considered  as  a  "bar"  at  all  in  connection  with  perma- 
nent structural  changes  at  the  neck  producing  obstruction  to  urination. 

The  treatment  of  contracture  of  the  vesical  neck  or  "  stammering  of 
the  bladder"  (Paget)  is  in  the  main  purely  medicinal.  The  diathesis 
upon  which  its  production  depends  requires  especial  attention,  and  the 
remedies  to  be  employed  will  include  those  usually  found  useful  in  gouty 
or  rheumatic  conditions.  It  has  been  thought  that  the  symptoms  depend 
in  some  measure  upon  extreme  sensitiveness  of  the  prostatic  urethra ; 
hence  the  recommendation  by  some  authorities  that  a  solution  of  nitrate 
of  silver,  two  grains  to  the  ounce,  be  employed,  applied  occasionally  to 
this  part  by  means  of  a  deep  urethral  syringe,  after  a  thorough  anti-rheu- 
matic course. 

The  second  or  mucous  variety  is  formed,  as  its  name  implies,  from  a 
more  or  less  distinctly  formed  du]ilicature  of  the  mucous  membrane,  and 
lias  always  been  found  to  be  associated  with  and  dependent  upon  prostatic 
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hypertrophy.  This  variety  aj^pears  to  result  from  lateral  enlargement  of 
the  prostate,  and  the  "  buckling "  up,  so  to  speak,  of  the  floor  of  the 
urethra.  It  is  crescentic  in  shape  generally,  and  may  even  form  a  distinct 
valve-shaped  flap  at  the  vesical  urethral  orifice.  The  extent  of  the 
mucous  bar  does  not  necessarily  depend  upon  the  amount  of  lateral  hy- 
pertrophy present ;  a  certain  extent'  of  elevation  of  the  mucous  mem- 
brane, called  the  uvula  vesicae,  is  found  at  this  point  in  health.  The  intro- 
duction of  a  sound  will  reveal  a  distinct  "catch"  as  its  point  slips  over 
the  bar,  while  conjoined  manipulation  with  the  finger  in  the  rectum 
simultaneously  will  show  that  the  distance  between  the  sound  and  the 
finger  is  but  slightly  increased  beyond  the  normal.  Careful  examination, 
however,  will  reveal  more  or  less  increase  in  the  normal  lateral  boundaries 
of  the  prostate. 

The  third  or  muscular  variety,  sometimes  known  as  the  limited  hyper- 
trophy of  Guthrie,  always  exists  in  connection  with  prostatic  enlarge- 
ment, although  structurally  it  is  not  connected  with  the  prostate.  Here 
a  bar  is  formed  at  the  neck  of  the  bladder  by  the  excessive  development 
of  some  of  the  muscular  fibers  which  run  transversely  across  the  trigone 
behind  the  prostate,  thereby  forming  a  more  or  less  prominently  marked 
elevation,  and  dividing  the  bladder  at  this  point  into  two  separate  and  dis- 
tinct compartments,  an  upper  and  a  lower  one. 

The  explanation  given  by  Reginald  Harrison  of  the  occurrence  of 
limited  hypertrophy  of  the  bladder  at  the  trigone,  or  muscular  bar,  is 
probably  the  correct  one.  This  eminent  authority  says  that  the  formation 
or  aggregation  of  muscular  tissue  at  this  point  is  due  to  a  conservative 
effort  on  the  part  of  Nature  to  empty  the  pouch  which  forms  at  the 
trigone  and  the  posterior  limit  of  the  prostate  in  cases  of  enlargement  of 
the  latter,  and  in  which  urine  tends  to  collect. 

As  in  the  case  of  sacculated  bladder,  the  diagnosis  of  the  condition  is 
attended  with  marked  difficulty.  Nor  is  its  differentiation  of  great  im- 
portance, so  far  as  the  usually  employed  treatment  of  impeded  micturition 
in  elderly  persons  is  concerned.  The  treatment  of  muscular  bar  is  the 
treatment  of  the  enlarged  prostate  upon  which  it  depends,  for  the  details 
of  which  the  reader  is  referred  to  the  chapter  upon  injuries  and  diseases 
of  that  organ. 

SUPRAPUBIC    VESICAL   PUNCTURE   IN   OBSTRUCTIVE    DISEASE    AT   THE 

VESICAL   NECK. 

This  operation  is  indicated  as  soon  as  catheterization  can  not  be  ac- 
complished, and  simultaneously  decided  retention  of  urine  is  at  hand. 
These  circumstances  will  usually  co-exist,  for  the  reason  that  the  abnormal 
condition  which  interferes  with  the  passage  of  the  catheter  likewise  oper- 
ates more  or  less  completely  in  preventing  micturition.    The  course  of  re- 
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tention,  due  to  prostatic  obstruction,  may  vary  considerably,  in  some  in- 
stances the  retained  urine  accumulating  rapidly,  the  vertex  of  the  bladder 
reaching  above  the  umbilicus  within  twenty-four  hours.  On  the  other 
hand,  it  may  require  weeks  to  reach  this  condition  in  cases  in  which  the 
patient  occasionally  passes  small  quantities  of  urine.  The  urgency,  there- 
fore, of  the  demand  for  the  performance  of  the  operation  will  depend 
upon  these  varying  circumstances.  In  any  event,  the  patient  should  not 
be  permitted  to  suffer  where  retention,  whether  complete,  as  in  the  first 
named,  or  incomplete,  exists.  The  mere  fact  that  the  bladder  is  over- 
distended,  and  no  catheter  can  be  passed,  is  sufficient  justification  for  the 
performance  of  an  operation  so  devoid  of  risk  in  proper  hands. 

FISSURE   OF   THE   NECK   OF   THE   BLADDER. 

This  condition,  analogous  in  some  respects  to  anal  fissure,  although 
much  smaller,  is  of  comparative  rarity  in  the  male.  It  is  most  frequently 
met  with  in  females,  in  whom  it  is  properly  termed  vesico-urethral  fis- 
sure. It  is  only  within  the  last  few  years  that  this  condition  has  been 
brought  to  the  notice  of  the  profession. 

In  the  male  the  symptoms  are  such  as  to  suggest  the  variety  of  spas- 
modic bar  at  the  neck  of  bladder,  or  contractxire  du  col  vesical  of  the 
French.  There  is  the  same  frequency  of  micturition,  with  a  hesitancy,  so 
to  speak,  during  the  act.  There  are  these  differences  to  be  noted,  how- 
ever :  whereas,  in  spasmodic  bar,  the  "  stammering  "  is  more  particularly 
noted  in  the  commencement  or  middle  of  the  act,  in  fissure  the  sensation 
is  often  described  as  an  alternate  opening  and  closing  at  the  end  of  the 
act,  accompanied  by  the  presence  of  a  few  drops  of  blood  following  the 
last  of  the  urine,  and  a  sharp,  stinging  pain,  referred  to  the  neck  of  the 
bladder.  In  varying  degrees  of  acidity  of  the  urine  the  pain  in  the  same 
individual  may  vary,  becoming  more  intense  as  the  acidity  increases,  and 
lessening  in  severity  when  the  urine  becomes  neutral  or  alkaline  in  reaction. 
The  passage  of  an  instrument  into  the  ]jladder  occasions  great  distress,  and 
pressure  against  the  vesical  neck  from  the  rectum  similarly  produces  pain 
at  this  point. 

In  females  the  symptoms  are  such  as  to  suggest  cystitis.  There  is  a 
feeling  of  burning  at  the  neck  of  the  bladder,  and  acute  pain  during  and 
following  the  act  of  micturition  and  vesical  tenesmus.  These  symptoms 
continue  for  some  time,  finally  subsiding,  only  to  recur  as  soon  as  urine 
collects  in  the  bladder.  In  differentiating,  however,  it  is  to  be  noted  that 
in  cystitis  the  pain  is  never  localized,  and  the  act  of  urination  is  followed 
by  a  sense  of  relief,  while  in  fissure  the  reverse  is  true.  In  females  par- 
ticularly the  endoscope  will  be  found  useful  in  making  the  diagnosis. 

The  treatment  consists  in  producing  and  maintaining  a  neutral  or 
alkaline  condition  of  the  urine,  combined  with  the  local  application  of  a 
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solution  of  nitrate  of  silver,  one  grain  to  the  ounce,  to  tlie  prostatic  ure- 
thra. In  the  female,  by  means  of  Skene's  fenestrated  endoscopic  tube 
with  closed  end,  it  is  possible  to  touch  the  fissure  directly  with  the  modi- 
fied nitrate-of-silver  stick.  Should  this  means  fail  after  a  few  applica- 
tions, the  urethra  should  be  dilated  after  Simon's  method,  and  a  condition 


Fig.  6. — Skene's  encftscope,  for  the  female  urethra. 

of  temporary  incontinence  produced.  Cases  persistent  in  character  and 
otherwise  intractable  in  the  male  should  be  subjected  to  cystotomy,  prefer- 
ably by  perineal  section.  The  object  of  these  operative  procedures  is  to 
obtain  complete  rest  for  the  region  about  the  neck  of  the  bladder.  The 
suffering  produced  by  vesical  fissure  may  be  so  great  as  to  demand  im- 
mediate relief  by  cystotomy. 


V.  PUNCTURE  OF  THE  BLADDER. 

In  opening  the  bladder  for  any  purpose,  advantage  is  taken  of  its  but 
partial  serous  investment  in  order  to  avoid  risks  incident  to  section  of  the 
peritongeum.  With  this  in  view,  the  following  routes  have  been  devised  : 
(1)  above  the  pubis,  (2)  by  Yoillemier's  sub-pubic  operation,  (3)  through 
the  symphysis,  (4)  from  the  perinseum,  and  (5)  from  the  rectum. 

Suprapubic  Puncture. — By  all  odds  the  best  method  of  perform- 
ing vesical  puncture  is  by  the  suprapubic  route.  The  interior  of  the 
bladder  may  be  reached  in  this  way  through  the  space  immediately  above 
the  pubic  bone  without  wounding  the  peritonseum.  As  shown  by  the 
researches  of  Ponliot,  Bernays,  and  others,  this  space  varies  greatly  in 
extent  in  different  individuals,  although  it  is  always  increased  in  disten- 
tion of  the  viscus.  It  is  well,  however,  to  keep  as  close  to  the  parts  as 
possible,  with  the  patient  in  the  horizontal  position.  A  general  anaes- 
thetic is  not  required,  as  the  introduction  of  the  trocar  occupies  but  a  few 
seconds,  and  the  rest  of  the  operation  is  painless.  The  suprapubic  region 
should  be  shaved  and  thoroughly  cleansed  beforehand.  A  slight  skin  in- 
cision may  be  made  prior  to  the  introduction  of  the  trocar,  but,  as  a  rule. 
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when  the  aspirating  needle  is  employed  this  may  be  omitted.  When  it  is 
tolerably  certain  that  the  operation  is  to  be  required  but  temporarily,  and 
the  hope  is  entertained  that  the  natural  channel  will  shortly  be  re  estab- 
lished, the  aspirator  will  be  found  the  most  useful  instrument.  The 
point  of  the  index-finger  should  be  placed  so  as  to  mark  the  site  of  the 
upper  limit  of  the  pelvic  arch,  and  by  a  quick,  thrusting  movement  the 
aspirator  needle,  attached  preferably  to  a  previously  exhausted  bottle,  made 
to  penetrate  to  the  interior  of  the  bladder.  If  it  is  designed  to  accom- 
plish a  more  permanent  drainage  of  the  bladder,  a  curved  trocar  and 
cannula  are  selected,  and  under  cocaine  anaesthesia  a  small  incision  made. 
This  is  rendered  necessary  particularly  in  fat  individuals,  and  should  ex- 
tend to  the  muscular  layer,  to  avoid  the  recession  of  the  abdominal  walls 
before  the  larger-sized  and  curved  trocar,  the  passage  of  which  is  resisted 
by  the  former.  The  index-finger  of  the  right  hand  should  be  placed  upon 
the  instrument  at  the  point  to  which  it  is  intended  to  introduce  it,  thus 
varying  in  different  cases  according  tt>  the  thickness  of  the  abdominal 
wall.  The  convexity  of  the  curve  should  be  placed  in  an  upward  direc- 
tion, the  concavity  of  the  instrument  hugging  the  posterior  surface  of  the 
symphysis  pubis,  thus  the  more  effectually  guarding  against  injury  to  the 
peritoneum. 

It  sometimes  happens,  whether  the  aspirating  needle  or  cannula  is  em- 
ployed, that  blood-clots,  resulting  from  previous  attempts  at  catheterization, 
obstruct  the  free  flow  of  the  urine.  In  this  event  the  introduction  of  a 
clearing  wire  into  the  former,  or  the  trocar  into  the  latter,  is  necessary. 
If  the  outflow  is  frequently  embarrassed  in  this  way,  a  solution  of  boric 
acid,  or  borate  of  soda,  should  be  forced  repeatedly  through  the  instru- 
ment, and  the  coagulation  broken  up  gradually  in  this  way. 

When  the  incision  is  employed,  care  is  to  be  taken  that  the  urine, 
which  under  these  circumstances  is  usually  decomposed,  does  not  produce 
infection  of  the  abdominal  walls  by  coming  in  contact  with  the  wound 
surfaces.  In  order  to  avoid  this,  pledgets  of  cotton  or  gauze,  saturated 
with  a  1  to  1,000  mercuric-chloride  solution,  should  be  wrapped  about  the 
cannula  after  its  introduction  and  packed  into  the  M^ound,  or  a  stream  of 
the  same  solution  is  to  be  allowed  to  run  over  the  parts  during  the  evacu- 
ation of  the  bladder  contents.  When  the  aspirating  needle  is  emj^loyed, 
its  withdrawal  should  not  be  attempted  until  the  bladder  is  empty,  and 
then  only  with  the  inlet  stop-cock  open,  and  as  complete  a  vacuum  as  pos- 
sible present  in  the  aspirating  bottle.  By  this  means  infection  of  the 
abdominal  walls  is  avoided.  A  simple  strip  of  adhesive  plaster  sterilized 
by  being  heated,  covered  with  a  pledget  of  cotton  saturated  with  mercuric- 
chloride  solution,  suffices  as  a  dressing. 

If  aspiration  has  been  employed,  the  bladder  need  not  be  washed  out 
at  this  time,  Init  this  may  be  postponed  until  the  viscus  can  be  reached  by 
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the  natural  route.  If  the  larger  trocar  and  cannula  have  been  employed, 
a  soft-rubber  catheter  may  be  passed  through  the  latter,  and  irrigation 
performed  by  means  of  Thiersch's  boro-salicylic  solution.  The  cannula 
may  be  fastened  in  place  by  means  of  tapes  passed  through  openings  in 
its  flange,  somewhat  in  the  manner  employed  in  securing  a  tracheotomy- 
tube.  Either  an  antiseptic  dressing  may  be  placed  over  the  tube,  or 
Dittel's  suggestion  followed.  The  latter  consists  in  attaching  a  rubber 
siphon-tube  to  the  cannula,  and  leading  it  to  a  receptacle  in  which  an  anti- 
septic solution  is  placed.  Either  of  these  procedures  is  to  be  preferred  to 
the  old  plan  of  placing  a  small  cork  or  ball  of  wax  in  the  cannula  outlet, 
and  removing  this  occasionally  to  empty  the  bladder.  Urinary  infiltra- 
tion is  almost  certain  to  follow  the  adoption  of  this  method. 

In  the  after-treatment  of  cases  of  suprapubic  puncture,  where  a 
cannula  is  to  remain  for  a  time,  the  points  to  be  borne  in  mind  relate 
particularly  to,  first,  the  maintenance  of  a  strictly  antiseptic  regimen ; 
and,  second,  to  the  prevention  of  irritation  from  the  presence  of  the 
cannula  and  the  deposit  thereon  of  the  urinary  salts.  The  first  named  is 
accomplished  by  several  times  daily  irrigation  of  the  bladder  with  the 
boro-salicyilic  solution,  and  an  occasional  mercuric-chloride  solution  when 
the  urine  is  very  fetid,  in  addition.  The  latter  need  not  be  employed 
stronger  than  a  1  to  4,000  solution.  In  order  to  remove  and  replace  the 
cannula  easily,  the  following  expedient  may  be  resorted  to :  An  elastic 
catheter  is  to  be  passed  through  the  cannula  and  into  the  bladder,  where 
it  is  held  while  the  latter  is  withdrawn.  After  cleansing,  the  cannula  is 
to  be  replaced  by  slipping  it  over  the  catheter,  using  the  latter  as  a  guide. 
After  the  lapse  of  a  fortnight  the  wound  is  converted  into  a  granulating 
track,  and  the  use  of  the  catheter  may  be  dispensed  with. 

The  permanent  withdrawal  of  the  cannula  depends  upon  the  course 
of  the  individual  case.  It  is  a  frequently  observed  fact  that  a  very  de- 
cided and  sometimes  rapid  subsidence  of  the  swollen  prostate  follows 
puncture  of  the  bladder.  In  instances,  therefore,  in  which  the  operation 
is  performed  for  retention  due  to  this  cause,  the  introduction  of  the 
catheter  by  the  normal  route  is  possible  sooner  or  later.  The  cannula 
should  not  be  permanently  withdrawn  until  this  is  fully  assured,  and  in 
cases  in  which  false  passages  have  resulted  from  previous  attempts  at 
catheterization,  this  should  be  postponed  until  their  closure  is  believed  to 
have  taken  place.  Upon  the  fifth  or  sixth  day  the  catheter  may  be 
passed,  if  this  can  be  accomplished,  and  repeated  upon  several  subsequent 
days ;  drainage  by  the  cannula  may  then  be  abandoned.  The  granulating 
canal  closes  very  quickly,  cicatrization  occurring  in  twelve  hours  in  some 
cases.  The  further  management  of  the  case  will  then  depend  upon  the 
measures  selected  for  the  amelioration  or  cure  of  the  condition  producing 
the  obstruction. 
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Suprapubic  puncture  lias  been  employed  for  tlie  purpose  of  accom- 
plishing posterior  catheterization  (Brainerd),  and  for  the  locating  of  an 
impermeable  stricture  in  instances  in  which,  owing  to  the  presence  of 
false  passages,  this  can  not  be  done  with  certainty  from  in  front.  A 
metalUc  catheter,  passed  through  the  suprapubic  puncture  and  into  the 
internal  urethral  orifice,  will  frequently  accomplish  the  above-named  pur- 
pose in  a  very  satisfactory  manner,  and  permit  a  safe  and  easy  external 
urethrotomy,  the  catheter  serving  as  a  guide.  The  same  manoeuvre  ma}^ 
be  executed  in  cases  of  ruptm-e  of  the  urethra,  the  presence  of  the 
catheter  passed  from  behind  enabhng  the  operator  to  identify  the  central 
end  of  the  torn  urethra  after  perineal  section,  therefore  avoiding  a  long 
and  tedious  and  sometimes  fruitless  search.  "When  suprapubic  puncture 
is  performed  for  this  purpose  care  should  be  taken  to  select  a  cannula 
whose  curve  corresponds  to  that  of  the  catheter  or  guide  intended  to  be 
employed,  otherwise  some  difiiculty  may  be  encountered  in  manipulating 
the  latter. 

When  aspiration  is  employed  (and  this  method  is  to  be  given  a  fair 
trial  before  the  employment  of  the  permanent  cannula),  the  operation 
may  be  repeated,  if  necessary,  two  or  more  times  daily  for  several  days ; 
the  bladder  should  not  be  allowed  to  become  over-distended  after  the  first 
aspiration,  for  the  reason  that  urinary  infiltration  may  take  place  along 
the  needle-track,  under  these  circumstances. 

Subpubic  Operation. — Yoillemier's  proposal  to  puncture  the  blad- 
der below  the  symphysis  has  attracted  some  attention.  The  advantages 
claimed  for  this  method  are,  first,  that  the  adhesions  between  the  ante- 
rior vesical  wall  and  the  abdominal  wall  which  may  follow  the  supra- 
pubic method  are  avoided ;  and,  second,  that  the  bladder  is  opened  at  a 
lower  point,  and  is  thus  emptied  more  readily.  In  carrying  out  this  pro- 
cedure the  penis  is  drawn  strongly  downward,  and  the  trocar  and  cannula 
passed  through  the  skin  and  middle  pubo-prostatic  ligament  or  deep 
femoral  fascia,  which  fills  the  angle  formed  by  the  descending  rami  of 
the  OS  pubis.  The  method  has  never  become  popular,  for  the  reason  that 
its  alleged  advantages  are  more  than  countei'balanced  by  the  uncertain- 
ty of  reaching  the  bladder,  owing  to  the  fact  that  its  base  is  distended 
the  least  relatively  in  retention ;  and  further,  by  tlie  danger  of  injuring 
the  dorsal  artery  and  vein.  The  operation  is  not  easy  of  performance, 
and  the  position  of  the  opening  is  neither  a  convenient  nor  a  comfort- 
able one. 

Puncture  through  the  Syinphysis  Pubis.— Puncture  of  the 
bladder  tl trough  the  symphysis  pubis  has  been  recommended  (Brand- 
ner).  This,  like  the  preceding,  has  no  advantage  over  the  suprapubic 
method,  and  is  open  to  the  objection  that  it  may,  in  aged  persons,  be  ex- 
ceedingly difficult  of  performance,  because  of  ossification  of  the  intra- 
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pubic  cartilage.  Under  such  circumstances,  as  suggested  by  Coulsen,  it 
would  be  necessary,  in  order  to  carry  out  the  procedure,  to  perforate  the 
ossified  cartilage  by  means  of  a  bone-drill. 

Perineal  Puncture. — Tapping  the  bladder  from  the  perinseum 
(Cock's  operation)  is  particularly  adapted  to  cases  of  irremediable  strict- 
ure of  the  urethra,  complicated  with  uri- 
nary fi-stula3,  and  a  perinseum  more  or  less 
disorganized  by  inflammatory  exudation, 
and  in  which  but  a  remote  prospect  exists 
of  establishing  the  continuity  of  the  natu- 
ral passage  following  the  relief  of  the  re- 
tention. The  cases  are  but  comparatively 
few  at  the  present  day  in  which  this  pro- 
cedure will  become  necessary,  perineal  sec- 
tion, the  structures  being  divided  layer  by 
layer,  with  attempts  at  the  restoration  of 
the  urethra  to  a  useful  condition,  having 
taken  its  place  (see  external  perineal  ure- 
throtomy). This  is  to  be  preferred  to 
the  method  originally  suggested  by  Cock, 
which  consisted  in  plunging  a  knife  through 
the  perinseum,  at  the  apex  of  the  prostate, 
along  the  prostatic  urethra  and  into  the 
bladder. 

Direct  perineal  paracentesis — or  Regi- 
nald Harrison's  operation — is  adapted  to 
cases  in  which  the  obstruction  to  mictu- 
rition has  its  origin  in  the  prostate  itself, 
and  is  behind  the  point  at  which  the  ure- 
thra is  tapped  in  Cock's  operation,  as  well 
as  in  the  ordinary  perineal  section.  It 
consists  of  puncturing  the  bladder  directly 
through  the  prostate  from  the  perineeum, 
without  reference  to  the  line  of  the  ure- 
thra. The  operation  is  performed  as  fol- 
lows :  With  the  left  index-finger  in  the 
rectum  as  a  guide,  a  trocar  (see  Fig.  Y), 
specially  made  for  the  purpose,  is  intro- 
duced into  the  median  line  of  the  peri- 
nseum  about  three  fourths  of  an  inch  in 

front  of  the  anal  margin,  and  pushed  steadily  through  the  prostate  into 
the  bladder.  The  trocar  is  now  withdrawn,  and  the  cannular  portion 
of  the  instrument  retained  in  position  by  suitable  tapes  attached  to  its 


Fig.  7. — Eeginald  Harri- 
son's trocar.  A  piece 
of  rubber  tubing  is  to 
be  attached  below  the 
collar  of  the  cannula 
on  withdrawal  of  the 
trocar,  to  convey  the 
urine  into  a  recepta- 
cle. 2,  silver  cannula, 
which  is  introduced 
into  the  tube  (1),  to 
form  a  probe  end,  and 
for  retaining  it.  3, 
plain  silver  tube  with 
which  to  clean  2  in 
case  it  should  become 
blocked. 
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shield  or  flange.  In  one  remarkable  case  narrated  by  Harrison,  the  first 
in  which  the  method  wa&  employed,  the  patient,  a  man  of  eighty-four, 
not  only  was  made  comfortable  by  the  operation,  but  in  the  course  of  the 
following  two  months  the  prostatic  enlargement  almost  entirely  disap- 
peared, and  the  tube  was  withdrawn. 

Tlie  advantages  claimed  for  this  method  by  Harrison  are,  first,  a  con- 
venient position  for  the  external  opening  in  all  positions  of  the  body ;  and, 
second,  the  establishing  of  a  short,  low-level  urethra,  adapted  to  the  altered 
relations  of  the  urethra  and  prostate  when  the  latter  becomes  enlarged, 
for  the  purpose  of  securing  the  most  perfect  drainage.  The  operation 
need  not  be  limited  in  its  application  to  cases  of  retention.  It  may  be 
employed  in  cases  in  which  a  condition  of  constant  vesical  irritability  and 
inflammation  render  it  necessary  to  establish  a  permanent  opening. 
Under  these  circumstances  Harrison  suggests  that  a  sound  should  first  be 
passed  into  the  bladder  and  its  beak  reversed  in  such  a  manner  as  to  lie 
in  the  depression  behind  the  prostate.  The  point  of  the  trocar  should  be 
directed  against  this. 

Puncture  from  the  Rectum. — Tapping  the  bladder  from  the 
rectum,  first  introduced  by  Fleurant,  is  but  rarely  practiced  at  the  present 
day.  The  left  forefinger  is  introduced  into  the  rectum  and  the  bulging 
posterior  wall  of  the  l)ladder  identified  beyond  the  prostate.  Into  this, 
precisely  in  the  median  line,  the  trocar  is  to  be  thrust.  The  objections 
to  this  operation  are  as  follows :  There  is  great  difliculty  in  securing  the 
cannula  in  position  ;  the  latter  interferes  with  defecation,  and  it  is  almost 
impossible  to  replace  it  after  it  has  been  accidentally  displaced.  As  a 
temporary  expedient  it  is  unnecessary,  and  as  a  permanent  means  for  sup- 
planting the  normal  channel  it  is  comparatively  useless,  or  at  the  best 
exceedingly  ditficult  of  management.  In  addition,  it  is  not  devoid  of 
danger.  Hill  makes  the  observation  that  injury  to  the  recto-vesical  fold 
of  the  peritonaeum  in  the  cul-de-sac  of  Douglas  has  followed  rectal  punct- 
ure of  the  bladder. 


EUPTUEE  OF  THE  BLADDEE. 

By  ALEXANDER  W.   STEIN,   M.  D. 

Definition. — Eupture  of  the  bladder  may  be  divided  into  three 
classes  :  intraperitoneal,  extraperitoneal,  and  subperitoneal — that  is,  the 
lesion  may  be  situated  within  the  limits  of  the  peritoneal  covering,  and 
involve  that  structure ;  it  may  be  located  at  some  point  of  the  viscus  not 
invested  by  the  peritonaeum  ;  or  it  may  be  that  the  lesion  occurs  within  the 
limits  of  the  serous  tunic,  but  the  rupture  is  incomplete,  the  mucous  and 
muscular  coats  alone  giving  way,  allowing  an  extravasation  of  urine  be- 
neath the  peritoneal  covering,  which  latter  remains  intact.  A  few  cases 
are  on  record  in  which  the  lesion  was  both  intra-  and  extraperitoneal. 
Intraperitoneal  ruptures  are  more  frequent  than  extraperitoneal,  nearly 
as  three  to  one.  This  finds  an  explanation  in  that  when  the  bladder  is 
fully  distended,  and  is  subjected  to  violent  or  sudden  compression,  the 
peritonaeum,  which  is  then  the  most  tense  and  least  yielding  of  the  several 
tunics,  will  split  in  advance  of  the  subjacent  coats,  and  carry  the  latter 
with  it  in  the  laceration  ;  whereas,  in  situations  wdiere  the  peritonaeum  is 
absent,  the  coats  of  the  bladder  are  more  elastic  and  yielding.  Subperi- 
toneal ruptures  are  certainly  not  common,  there  being  but  thirteen  on 
record,  yet  it  is  probable  that  they  have  occurred  somewhat  oftener  than 
we  find  recorded.  In  several  cases  of  recovery  there  is  every  reason  to 
believe  that  the  extravasation  was  partial  or  subperitoneal ;  while  the  long 
duration  and  slow  progress  of  some  cases  of  intraperitoneal  ruptures  can 
be  accounted  for  only  in  the  supposition  that  at  first  the  extravasation  was 
subperitoneal,  and  that  the  peritonaeum  became  subsequently  involved  by 
pressure  or  a  necrotic  process.  Such  a  conclusion  would  seem  inevitable 
when,  following  a  fall  or  an  injury,  symptoms  of  vesical  rupture  appear, 
and  continue  for  several  days  without  being  very  grave,  until  suddenly 
after  a  straining  effort,  something  is  felt  to  snap  or  crack  in  the  abdomen, 
after  which  rapid  and  fatal  peritonitis  ensues.  This  is  the  history  given 
in  several  instances. 

Liocation.  —  As  regards  the  exact  location  of  the  lesion,  our  histories 
are  definite  in  only  a  limited  number  of  cases.  In  the  intraperitoneal 
variety,  we  find  the  superior  region  of  the  bladder  mentioned  in  Y9  cases. 
In  59,  the  laceration  is  said  to  have  been  at  the  posterior  wall ;  36  times 
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at  the  upper  part,  and  19  times  at  the  lower  part.  The  extraperitoneal 
lacerations  occurred  anteriorly  in  25,  in  7  at  the  side,  and  in  6  at  the 
lower  posterior  portion  of  the  viscus.  We  thus  find  that  the  largest 
number  of  intraperitoneal  ruptures  occur  at  the  upper  and  posterior 
part  of  the  bladder,  where  the  viscus  is  thinnest,  and  where,  in  the  course 
of  distention,  it  comes  in  relationship  with  the  sacral  promontory.  In 
these  cases  there  need  be  no  bony  lesion  ;  the  relationship  of  the  bladder 
to  the  bony  prominence  behind  is  such  that  any  external  violence  or 
pressure  may  cause  the  injury,  and  the  reason  for  the  more  frequent 
location  of  intraperitoneal  ruptures  in  the  upper  and  posterior  portions 
of  the  bladder  is  found  in  the  force  being  directed  upon  the  upper  part 
of  the  viscus,  which  is  thus  compressed  against  the  vertebro-sacral  eminence. 
Extraperitoneal  lacerations  are  ordinarily  found  in  front.  The  cause  of 
this  is  manifest  in  the  fact  that  the  anterior  surface  of  the  bladder,  being 
in  immediate  contact  with  the  pelvic  zone,  is  most  exposed  to  injury  from 
lesions  of  bone.  The  majority  of  ruptures  situated  anteriorly  are  com- 
plicated with  fracture  of  the  pelvic  bones. 

Character  of  Lesion.-— The  rent  may  be  perpendicular,  trans- 
verse, or  oblique.  It  is  usually  linear.  It  seldom  presents  as  a  gaping 
wound  or  hole.  When  such  exists,  it  varies  in  size  from  a  minute  open- 
ing to  one  admitting  the  passage  of  several  fingers.  The  rent  is  generally 
ragged  and  its  edges  everted.  Its  length  varies  from  1  to  12  cm.  Extra- 
peritoneal lacerations  have,  so  far  as  we  know,  not  exceeded  5  cm.  in  length ; 
nor  is  the  rent  larger  in  the  greatest  number  of  intraperitoneal  ruptures, 
but  in  several  of  these  the  tear  was  said  to  be  from  5  to  12  cm.  in  length. 
The  coats  may  not  be  torn  equally.  In  intraperitoneal  rupture  especially, 
the  serous  investment  is  apt  to  tear  more  than  the  other  coats.  In  one 
such  case  the  rupture  in  the  bladder  is  said  to  have  been  3  cm.,  while 
that  in  the  peritoneal  covering  was  15  cm.  in  length.  This  is  no  doubt 
owing  to  the  fact,  already  mentioned,  that  the  peritonseum  is  the  least 
yielding  of  the  vesical  coats,  and,  being  upon  the  stretch,  splits  first  and 
most.  As  a  rule  there  is  but  one  rent ;  exceptionally,  two  or  three  points 
have  given  way  simultaneously.  In  two  or  three  cases  the  edges  of  the 
rent  were  found  to  be  so  overlapped  as  to  form  a  kind  of  valvular  closure, 
or  a  loop  of  intestine  was  adherent  by  recent  adhesions,  which  prevented 
the  further  escape  of  urine  from  the  bladder.  Morris  (Med.-Chir.  Trans., 
vol.  Ixx)  mentions  a  unique  case  of  this  kind,  in  which  the  bladder  was 
twice  ruptured,  the  first  time  by  violence,  the  second  time,  seven  years 
after,  by  giving  way  of  the  adhesions  between  the  bladder  and  rectum. 

Etiology. — The  causes  may  be  divided  into  predisposing  and  deter- 
mining, or  traumatic  and  non-traumatic.  The  first  and  most  prominent 
predisposing  cause  is  distention  of  the  bladder,  the  danger  of  rupture 
being  proportionate  to  the  degree  of  fixation  and  elevation  of  the  viscus 
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above  tlie  true  pelvis,  and  in  front  of  the  projecting  lumbo-sacral  angle. 
While  it  would  appear  that  distention  is  not  a  conditio  si7ie  qua  non  to 
rupture,  a  more  or  less  replete  state  of  the  bladder  no  doubt  exists  in 
nearly  all  cases  previous  to  the  accident.  In  the  majority  of  cases  the 
injury  occurs  while  under  the  influence  of  alcohol.  The  etiological  influ- 
ence of  alcoholism  is  manifest — in  the  diuretic  action  of  the  drug  rapidly 
increasing  the  accumulation  of  urine  in  the  bladder,  and  in  the  obtunding 
of  sensibility,  vesical  as  well  as  general,  whereby  this  undue  accumulation 
is  disregarded.  Other  predisposing  causes  of  rupture  are  atony,  fatty 
degeneration,  sacculation,  and  ulceration  of  the  vesical  walls.  In  the 
majority  of  cases  the  autopsy  showed  that  the  coats  of  the  bladder  were 
healthy  at  the  time  of  the  accident,  but  the  conditions  of  the  bladder  just 
mentioned  render  it  very  liable  to  rupture,  even  under  circumstances  of 
moderate  distention,  and  from  comparatively  trivial  causes. 

It  is  probable  that  in  rupture  primarily  depending  upon  some  long- 
existing  mechanical  obstacle  to  the  escape  of  urine,  such  as  urethral 
stricture  or  prostatic  hypertrophy,  some  physical  or  pathological  changes 
have  existed  in  some  instances  prior  to  the  rupture  of  the  viscus,  but  in 
many  cases  no  such  changes  were  found.  One  would  su]3pose  that  a 
degree  of  thickness  or  hypertrophy  of  the  vesical  walls  would  be  a  safe- 
guard against  rupture,  but  this  condition  of  the  bladder  is  specially  noted 
in  several  cases.  A  specimen  in  my  ]30ssession  shows  an  extensive  lacera- 
ation  through  a  contracted  bladder,  whose  walls  in  some  jilaces  are  three 
fourths  of  an  inch  thick.  This  man  had  long  suft'ered  with  stricture  of 
the  urethra,  and  had  received  a  kick  in  the  abdomen  causing  the  lacera- 
tion. The  most  common  determining  cause  is  some  external  violence 
applied  over  the  region  of  the  viscus,  a  sudden  kick  or  blow  over  the 
hypogastrium,  a  simple  tumble,  or  a  fall  from  some  point  of  elevation,  the 
falling  or  kneeling  of  one  individual  upon  the  abdomen  of  another ; 
these  are  most  frequent  causes,  and  are  generally  incident  to  drunken 
brawls.  In  another  class  of  cases  the  injury  is  occasioned  by  the  falling 
of  a  beam,  the  caving  in  of  a  wall  or  of  an  embankment,  the  passage  of 
a  wagon  over  the  abdomen,  etc. ;  these  are  frequently  complicated  with 
fracture  of  the  pelvic  bones,  and  it  is  diflicult  often  to  determine  during 
life  whether  the  injury  to  the  bladder  is  the  direct  consequence  of  the 
compression,  or  due  to  the  laceration  of  its  coats  by  spicula  of  bone  pene- 
trating its  cavity. 

In  the  empty  state  the  bladder  is  so  deeply  situated  in  the  pelvic 
cavity  that  it  is  in  a  great  measure  protected  from  external  violence,  and,  as 
a  rule,  can  only  be  injured  by  such  force  as  will  separate  the  pubic  sym- 
physis or  fracture  the  pelvic  bones.  But  rupture  by  contre-coup^  as  in 
falling  from  an  elevation  upon  the  feet  or  buttocks,  has  occurred  even 
when  the  bladder  was  comparatively  empty. 
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The  cause  of  rupture  may  emanate  from  the  individual  himself,  as 
occasioned  by  violent  straining  in  micturition,  defecation,  and  in  lifting 
heavy  weights.  Rupture  of  the  bladder  depending  upon  stricture  of 
the  urethra  as  a  primary  cause  is  not  common,  for  the  reason  that  in 
stricture  of  the  urethra  the  canal  behind  the  obstruction,  having  become 
dilated  and  attenuated  by  the  constant  pressure  made  upon  it  during 
urination,  will  yield  in  preference  to  the  bladder,  which  organ,  under 
these  circumstances,  is  often  rather  hypertrophied  than  atonied.  !Never- 
theless,  not  a  few  instances  of  vesical  rupture  from  straining  to  over- 
come an  obstructed  urethra  have  occurred. 

Those  instances  in  which  the  accident  was  primarily  dependent  upon 
prostatic  enlargement  were  all  intraperitoneal.  The  bladder  has  been 
ruptured  during  parturition — a  fact  to  be  remembered  in  always  keeping 
the  bladder  empty  during  the  progress  of  labor.  Some  cases  are  recorded 
as  having  occurred  from  retention  of  urine  caused  by  retroverted  gravid 
uterus.  A  man  with  retention,  laceration  of  the  urethra,  and  extravasa- 
tion of  urine,  sustained  in  addition  a  rupture  of  the  bladder  in  his  strug- 
gles while  undergoing  etherization — a  warning  not  to  administer  anaesthet- 
ics while  the  bladder  is  in  a  condition  of  distention.  A  number  of  times 
the  viscus  has  been  ruptured  from  the  overdistending  force  of  the  inject- 
ed fluid  preparatory  to  a  suprapubic  cystotomy.  Assmuth  mentions  two 
cases  of  the  intraperitoneal  variety  which  seem  to  have  been  caused  solely 
from  pressure  of  the  abdominal  muscles  upon  the  distended  bladder. 
There  was  no  impediment  to  the  escape  of  urine,  and  apparently  no  dis- 
eased condition  of  the  bladder  walls.  We  are  told  the  bladder  was  rupt- 
ured spontaneously,  in  one  instance,  "  while  the  man  was  sitting  at  the 
table,"  in  another  "  while  asleep."  It  occurs  more  frequently  among 
men  than  among  women,  in  the  proportion  of  ten  to  one.  This  com- 
parative exemption  of  the  female  from  this  injury  is  due  to  the  fact  that 
women,  from  the  nature  of  their  occupations,  associations,  and  habits 
of  life,  are  less  exposed  to  the  dangers  of  such  an  accident ;  while  the 
greater  width  of  the  pelvis,  and  the  interposition  of  the  uterus  and  its 
appendages  between  the  bladder  and  the  sacral  promontory  tends  to  miti- 
gate and  break  the  force  of  the  concussion  or  compression  exerted  upon 
the  viscus. 

In  children  this  is  a  rare  accident,  notwithstanding  their  numerous 
knocks  and  falls.  This  may  be  ascribed  to  the  fact  that,  owing  to  the 
greater  sensibility  of  the  bladder  in  the  young,  micturition  is  more  fre- 
quent, and  the  viscus  is  rarely  suffered  to  become  greatly  distended.  The 
tissues  are  more  yielding  and  elastic,  and  the  sacro-vertebral  angle  is  less 
prominent  than  in  later  life.  In  the  adult  the  injury  occurs  most  fre- 
quently between  the  ages  of  thirty  and  forty  and  between  twenty  and 
thirty — that  is,  at  that  period  of  life  when  man,  by  reason  of  his  occupa- 
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tion,  is  most  exposed  to  injuries,  and  when,  too,  lie  is  inclined  to  indulge 
most  freely  in  intoxicating  drink. 

Symptoms. — In  consequence  of  the  fracture  of  pelvic  bones,  or  per- 
haps simply  from  shock,  the  patient  is  unable  to  walk,  or  even  to  rise 
from  the  place  where  he  has  fallen  ;  pain  severe  over  hypogastrium ;  de- 
sire to  micturate  incessant,  with  an  inability  to  void  the  smallest  quantity 
of  urine,  or  possibly  but  a  few  drops  mixed  with  blood.  Constitutional 
symptoms  indicative  of  great  prostration  rapidly  ensue.  Countenance 
pallid  and  anxious,  pulse  feeble  and  fluttering,  perspiration  clammy,  voice 
weak  and  husky,  abdomen  becomes  distended,  temperature  rises,  delirium, 
coma,  or  convulsions  supervene.  If  the  patient  rallies  from  this  shock  or 
collapse,  his  life  may  be  next  imperiled  by  the  development  of  peritonitis 
or  septicgemia.  Infiltration  of  urine  is  often  remarkably  extensive,  de- 
taching the  pelvic  organs  from  their  annexes,  descending  into  the  peri- 
nseum  through  the  inguinal  canal  and  obturator  foramen  into  the  scrotum 
and  thighs,  and  ascending  the  abdomen  and  back,  reaching  at  times  as 
high  as  the  shoulder. 

In  the  majority  of  cases  the  symptoms  are  sufl^ciently  expressive  to 
enable  the  surgeon  to  arrive  at  a  prompt  diagnosis.  Of  gi-eat  diagnostic 
value  is  the  statement  so  often  made  by  the  patient  that,  after  a  blow  over 
the  hypogastrium,  or  while  in  the  act  of  straining,  he  "  felt  something  give 
way  within  the  abdomen,"  and  sometimes  adds,  "experienced  a  sudden 
relief  from  the  discomfort  occasioned  by  the  previously  distended  blad- 
der." The  evidence  furnished  by  catheterization  is  of  special  value  when 
it  is  positively  known  that  the  individual  had  not  micturated  for  several 
hours  previous  to  the  accident.  Under  these  circumstances  an  empty 
bladder,  or  one  containing  but  a  small  quantity  of  sanguinolent  urine,  is 
strongly  confirmatory  of  laceration  of  the  bladder.  But  the  evidence 
pointing  to  rupture  is  by  no  means  always  unequivocal.  Often  the  signs 
and  symptoms  upon  which  we  would  most  depend  are  absent ;  those  that 
are  present  are  dangerously  misleading,  and  the  case  is  shrouded  in  uncer- 
tainty and  doubt.  Especially  is  this  the  case  in  the  beginning,  when  a 
long  interval  of  time  may  elapse  between  the  receipt  of  injury  and  the 
development  of  characteristic  symptoms.  It  is  important  to  watch  closely 
a  patient  on  whom  the  suspicion  of  rupture  of  the  bladder  rests,  for, 
though  the  symptoms  may  for  a  time  be  latent,  once  manifest  they  are 
rapidly  progressive,  and  everything  depends  upon  a  timely  and  perhaps 
bold  surgical  interference.  Not  only  may  the  first  symptoms  be  delayed 
or  be  insufficiently  marked  to  attract  attention,  but  the  vesical  rupture 
may  be  complicated  with  other  injuries  whose  symptoms  may  for  the 
time  obscure  the  more  dangerous  lesion  within.  As  indicating  the  difii- 
culties  sometimes  encountered  in  arriving  at  a  diagnosis,  we  find  that 
there  is  rarely  any  external  sign  or  mark  of  injury  to  be  found  over  the 
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abdomen,  even  where  a  ^Yagon  lias  passed  over  the  body.  We  depend 
much  upon  the  history  given  as  to  the  nature  of  the  accident,  the  condi- 
tion of  the  bladder  at  the  time  of  injury,  etc. ;  but  if  the  patient  is  uncon- 
scious or  is  drunk,  as  is  so  often  the  case,  no  information  can  be  obtained, 
or  what  may  be  given  can  not  be  relied  upon.  If  we  will  take  a  lesson 
from  some  of  the  reported  cases  relative  to  the  constancy  and  reliability 
of  the  most  characteristic  symptoms,  we  shall  find  that  standing,  or  even 
walking,  is  not  inconsistent  with  the  existence  of  laceration  of  the  blad- 
der. Neither  is  the  difficulty  or  inability  to  micturate  a  uniform  symp- 
tom. The  patient  may  have  no  difficult}^  in  voiding  urine,  and,  indeed, 
may  pass  a  considerable  quantity  of  water.  In  some  cases  it  occurred 
that  after  the  first  catheterization  the  patient  regained  the  power  of  vol- 
imtary  micturition. 

The  absence  of  difiiculty  in  voiding  urine  is  met  with  in  both  extra- 
peritoneal and  intraperitoneal  ruptures.  One  patient,  with  an  extraperi- 
toneal rupture  an  inch  long  and  half  an  inch  wide,  communicating  with 
an  abscess  half  full  of  urine  and  pus,  "  passed  his  urine  for  three  days 
after  the  injury  as  naturally  as  ever."  This  man  lived  thirty-two  days  ; 
while  another  patient,  with  an  intraperitoneal  rupture  one  and  a  half 
inches  long  at  the  summit  of  the  bladder,  "  was  able  to  pass  water  with- 
out any  difficulty."     He  died  eighty  hours  after  the  injury. 

The  marvelous  retentive  power  of  the  bladder  noted  in  some  other 
cases  would  seem  explicable  only  on  the  supposition  that  at  first  the  rupt- 
ure was  incomplete,  while  in  others  this  was  accounted  for  in  the  closure 
of  the  vesical  wound  by  "  valvular  protrusions "  and  adhesions,  which 
prevented  the  escape  of  urine.  An  instance  is  cited  of  a  man  who  was 
injured  in  a  fall,  and  who  manifested  symptoms  which  led  to  the  diagnosis 
of  laceration  of  intestine.  The  catheter  evacuated  a  large  quantity  of  per- 
fectly clear  uiine.  In  twenty-four  hours  the  man  died,  and  the  autopsy 
revealed  a  large  tear  in  the  bladder,  into  which  a  coil  of  intestine  had 
slipped  and  become  engaged.  The  intestinal  tract  was  found  uninjured. 
Tliere  were  signs  of  general  peritonitis,  and  a  large  quantity  of  bloody 
urinous  fluid  was  found  in  the  cavity  of  the  peritonaeum.  Many  cases 
might  be  cited  to  show  that  the  presence  of  clear  urine  in  the  bladder  can 
not  be  accepted  as  an  evidence  of  the  absence  of  injury  to  the  viscus.  On 
the  other  hand,  tlie  sudden  advent  of  blood  in  the  urine  is  nothing  more 
than  a  presumj^tive  evidence,  strong  though  it  may  be,  of  tliis  lesion. 
The  urine  may  be  tinged  wuth  blood  from  simple  contusion  of  the  bladder 
without  laceration. 

Diagnosis. — Important  as  it  is  to  establish  the  diagnosis  early  in  all 
cases,  it  is  even  more  impoi-tant  to  ascertain  whetlier  the  rupture  is  intra- 
or  extraperitoneal.  In  the  early  stage  of  the  case,  M'hen  exact  knowledge 
would  be  most  serviceable,  such  a  differential  diagnosis  is  most  difficult, 
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often  impossible.  In  a  few  instances  the  diagnosis  of  rupture  was  estab- 
lished by  the  accidental,  passage  of  the  catheter  through  the  vesical  rent 
into  the  abdominal  cavity.  If,  after  entering  the  bladder  and  removing 
perhaps  a  few  drops  of  urine,  the  catheter  is  suddenly  felt  to  slip  into  a 
secondary  cavity,  in  which  its  beak  is  freely  movable,  and  from  which  a 
considerable  quantity  of  sauguinolent  urine  escapes,  it  is  certain  that  the 
laceration  extends  into  the  peritoneal  cavitj^  or  that  the  instrument  has 
entered  either  a  subperitoneal  pouch,  or,  if  it  is  situated  inferiorly,  has 
passed  into  an  extraperitoneal  circumscribed  collection  of  urine.  In  some 
cases  it  was  noted  that  warm  water  injected  through  the  catheter  was  felt 
by  the  patient  in  the  groin  and  abdomen,  and  the  escape  of  the  iiuid 
ebbed  and  flowed  with  the  respiratory  movements.  As  to  the  significance 
of  peritonitis  as  an  element  in  diagnosis  between  intra-  and  extraperi- 
toneal ruptures,  it  is  nothing  more  than  strongly  suggestive  of  the  former. 
The  development  of  peritonitis  in  a  given  case  does  not  necessarily  denote 
a  laceration  of  the  peritonaeum,  as  inflammation  of  this  structure  may 
occur  in  extraperitoneal  ruptures  either  as  the  direct  result  of  traumatism, 
independent  of  the  injury  to  the  bladder,  or  as  the  consequence  of  the  pro- 
pagation of  inflammation  from  subjacent  parts.  When  the  extravasation  is 
subperitoneal  this  complication  is  rather  to  be  expected  than  otherwise. 
A  further  important  sign  is  in  the  a]3pearance  of  the  urinary  infiltration, 
which  in  extraperitoneal  ruptures  is  apt  to  present  as  a  localized  or  cir- 
cumscribed swelling,  limited  perhaps  to  one  side  of  the  body,  while  in 
intraperitoneal  ruptures  the  tumefaction  is  more  general,  and  uniformly 
globular  over  the  abdomen.  The  injection  of  an  antiseptic  fluid  into  the 
empty  bladder  and  the  escape  of  more  or  less  of  the  fluid  injected,  is 
strong  presumptive  evidence  of  existence  of  rupture,  provided  no  time 
has  elapsed  for  adhesions  to  form  between  the  seat  of  the  lesion  and  its 
annexes.  Keen  suggests  the  employment  of  IT  gas,  and  noting  whether  it 
distends  the  cavity  of  the  peritonaeum  in  general,  or  only  the  bladder.  In 
extraperitoneal  ruptures  the  injection  of  fluid  would  increase  the  limit 
of  dullness,  while  H  gas  would  increase  the  limit  of  resonance  on  per- 
cussion. 

Digital  exploration  of  the  interior  of  the  bladder  is  in  some  cases  an 
efiicient  means  of  diagnosis,  especially  when  the  lower  part  of  the  viscus 
is  involved.  In  the  male  this  is  eft'ected  through  a  small  medium  perineal 
incision  made  in  front  of  the  prostate.  In  the  female  it  is  accomplished 
readily  enough  through  the  short  urethra. 

Prognosis. — This,  always  grave,  will  depend  upon  the  situation  of 
the  rent,  whether  it  is  extra-  or  intraperitoneal,  whether  at  the  upper  or 
lower  portion  of  the  viscus,  upon  the  size  and  character  of  the  laceration, 
and  upon  the  quantity  and  extent  of  the  urinary  infiltration. 

Of  315  cases  collected  there  are  reported  52  recoveries.     Of  these,  42 
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were  doubtless  extraperitoneal,  and  were  mostly  treated  tentatively — i.  e., 
by  catbeterization,  paracentesis,  opening  of  lu-inary  abscesses,  some  by 
perineal  cystotomy,  etc.  ;  10  were  equivocally  intraperitoneal,  and  were 
treated  by  laparotomy.  Therefore  it  may  be  said  that  but  for  tbis  opera- 
tion intraperitoneal  ruptiu-es  are  uniformly  fatal.  If  left  to  themselves, 
they  terminate  fatally  in  from  a  few  hours  to  within  three  days.  Few 
survive  the  first  week.  In  extraperitoneal  lacerations  the  fatal  result  is 
rarely  deferred  beyond  the  second  week. 

Treatment. — The  foregoing,  facts  in  symptomatology  will  tend  to 
disturb  our  faith  in  symptoms ;  and  well  they  may,  if,  in  appreciation  of 
their  unreliability,  we  shall  be  led  without  delay  to  seek  the  more  positive 
information  which  an  abdominal  incision  wiU  furnish ;  for  we  must 
bear  in  mind  that  upon  prompt  surgical  intervention  the  success  of  the 
case  will  depend.  If  the  question  still  exists  between  intra-  or  extra- 
peritoneal laceration,  all  doubt  will  be  dissipated  by  an  incision  through 
the  hnea  alba,  at  first  carefully  avoiding  the  peritonaeum.  Thus,  if  the  in- 
jury prove  to  be  without  the  peritonaeum,  we  have  afforded  a  direct 
means  for  the  escape  of  the  extravasated  ui'ine.  If  the  lesion  be  intra- 
peritoneal, we  have  taken  the  initial  step  to  a  laparotomy.  Two  or  three 
cases  are  reported  of  catheterization  of  a  subperitoneal  pouch  through 
the  rent  in  the  vesical  wall.  This,  to  be  successful,  must  be  done  soon 
after  the  injury — accomplished  readily,  without  prolonged  search  for  the 
opening,  the  extravesical  cavity  emptied,  cleaned,  and  disinfected,  and 
subsequently  treated  by  the  catheter  a  demeure.  as  presently  to  be  set  forth. 
In  certain  selected  cases,  notably  when  an  extraperitoneal  rupture  is  situ- 
ated near  the  base  of  the  bladder,  perineal  cystotomy,  or  kolpocystotomj, 
has  proved  to  be  an  effectual  means  of  affording  drainage. 

Abdominal  section  has  been  performed  twenty-eiglit  times — seven 
extra-  and  twenty-one  intraperitoneal.  Of  the  seven  extraperitoneal, 
three  died  and  four  recovered.  Of  the  fatal  cases,  the  bladder  was  sutured 
in  one.  Of  those  that  recovered,  Lloyd  and  Eose  treated  their  cases  by 
the  open  method,  with  suprapubic  drainage.  The  other  two  cases,  of 
Socin-Keser  and  Garr,  the  bladder  was  not  completely  sutured,  but 
stitched  to  the  abdominal  wall.  Laparotomy  has  been  performed  twenty- 
one  times  for  intraperitoneal  rupture.  Of  these,  ten  were  successful,  nine 
of  which  occurred  since  18S6.  "Walters  and  Eose  treated  their  cases  by 
the  open  method  ;  in  all  the  other  successful  cases  sutures  were  applied  to 
the  vesical  rent.  The  operators  were  as  follows :  TTalters,  Phila.  Med. 
and  Surg.  Journ.,  1859 ;  MacCormac,  London  Lancet,  December  11, 
1SS6,  two  cases;  "Walsham,  London  Med.-Chir.  Trans.,  vol.  Ixxi,  1SS8 ; 
Hofmokl,  "Wiener  med.  Presse,  1886 ;  Holmes,  London  Lancet,  July  23, 
1887 ;  Blum,  Arch.  Gen.  de  ]^Ied.,  1888 ;  Schramm,  AViener  med.  woch., 
Ko.  33,  1890 ;  Rose,  Deutsche  Zeitsch.  f.  Cliir.,  Bd.  31,  1890  ;  Mikulicz, 
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given  by  Rose,  Deutsche  Zeitscli.  Chir.,  Bd.  31,  page  366,  1890.  Eleven 
■were  misuccessful.  The  cases  of  Willett,  St.  Barthol.  Hosp.  Rep.,  187Q  ; 
Heath,  Med.-Chir.  Trans.,  London,  18Y6 ;  Sonnenburg,  Centralbl.  f. 
Chir.,  1885 ;  Bull.  Annals  of  Surgery,  January,  'New  York,  1885 ;  Dun- 
can, London  Lancet,  August  28,  1886  ;  McGill,  London  Lancet,  ISTovember 
20,  1886 ;  Teale,  London  Lancet,  June  6,  1887  ;  Keyes,  New  York,  Med. 
Rec,  December  24,  188Y ;  Symonds,  London  Lancet,  May  10,  1888 ; 
Lloyd,  London  Lancet,  February  6,  1892 ;  Lane,  London  Lancet,  April 
16,  1892. 

From  a  careful  study  of  these  cases  we  may  formulate  our  deductions 
as  follows : 

Li  most  of  the  unsuccessful  cases  an  avoidable  cause  of  failure  is  ap- 
parent. The  cases  of  Teale  and  Lloyd  must  be  altogether  excluded  in 
determining  the  merits  of  the  operation.  Teale  did  perineal  urethrotomy, 
for  the  purpose  of  drainage,  from  which  it  is  said  there  occurred  "  oozing 
of  blood,  from  which  the  patient  died."  The  perineal  incision  was  ap- 
parently alone  responsible  for  the  fatal  result.  Lloyd's  patient  died  before 
the  operation  was  completed.  Duncan  and  Sonnenburg  did  not  suture 
the  bladder,  and,  in  the  cases  of  Willett,  Heath,  Symonds,  and  Bull,  the 
sutures  gave  way,  or  were,  owing  to  some  difficulty,  not  completely  ad- 
justed in  the  first  place.  In  the  patients  of  Willett  and  Heath,  sutures 
were  passed  through  the  entire  thickness  of  the  bladder  wall — an  expedi- 
ent now  known  to  be  a  mistake.  Lane  attributes  the  death  of  his  patient 
(also  complicated  with  fracture  and  dislocation  of  the  pelvis)  to  pneumonia, 
for,  at  the  autopsy,  both  lungs  were  found  to  be  in  a  condition  of  gray 
hepatization  ;  the  wound  in  the  bladder  had  perfectly  healed,  and  there 
was  no  evidence  of  peritonitis.  "  Except  for  the  onset  of  pneumonia,  he 
might  have  recovered."  McGill  sutured  the  intraperitoneal  wound,  but 
made  an  incision  three  quarters  of  an  inch  long  on  the  anterior  surface  of 
the  bladder,  for  the  purposes  of  drainage  (?).  Died  from  shock  seventeen 
and  a  half  hours  after  the  operation. 

It  is  yet  an  open  question  whether  an  extraperitoneal  rent  should  be 
or  should  not  be  sutured.  Certain  it  is  that  the  open  method  gives  good 
results  in  suprapubic  cystotomy,  and  equally  certain  it  is  that  extraperi- 
toneal wounds  do  not  respond  to  cystorraphy  as  readily  or  as  promptly  as 
do  the  intraperitoneal  wounds.  In  either  case,  therefore,  a  tube  should 
be  placed  in  the  external  wound,  so  that,  if  treated  by  the  open  method, 
or  the  sutures  give  way,  free  and  uninterrupted  drainage  may  be  effected. 
On  the  other  hand,  an  intraperitoneal  wound  once  securely  sutured,  there 
is  no  danger  of  its  giving  way.  Nature  begins  her  work  at  once,  and  the 
quantity  of  plastic  material  thrown  out  in  the  vicinity  of  the  injury  in  a 
few  hours  is  remarkable. 

Cystorraphy  should  be  effected  with  interrupted  sutures  of  fine  car- 
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bolized  silk,  witli  the  ends  cut  short.  The  stitches  should  be  sero-muscular 
— that  is,  each  suture  should  only  involve  the  peritoneal  and  muscular  coats 
of  the  bladder,  care  being  taken  to  exclude  the  mucous  membrane,  the 
edges  of  which  must  be  inverted.  The  sutures  should  be  introduced  at 
intervals  of  not  more  than  a  quarter  of  an  inch  apart,  beginning  and  end- 
ing well  beyond  the  limits  of  the  wound,  for  it  is  here  where  there  is 
most  danger  of  leakage, 

When,  from  the  situation  of  tbe  rent,  the  application  of  the  sutures  is 
attended  with  difficulty,  the  distention  of  the  rectum  by  means  of  the  air 
tampon  will  materially  raise  the  bladder,  and  bring  the  lesion  within  reach. 
If  it  is  still  inaccessible,  transverse  incisions  of  the  parietal  peritonaeum  on 
each  side,  as  recommended  by  MacCormac,  will  enable  the  operator  to 
draw  the  bladder  farther  out.  Before  the  abdominal  wound  is  closed,  the 
accurate  coaptation  of  the  vesical. rent  should  always  be  tested  by  moder- 
ately distending  the  ■  bladder 
with  water,  and,  if  there  is  any 
escape  between  the  sutures,  an 
additional  stitch  applied.  So 
firm  are  the  adhesions  between 
the  coaptated  surfaces  that  the 
catheter  d  demeure  has  been 
dispensed  with  in  some  cases 
in  a  few  hours  after  the  opera- 
tion, and  the  patient  directed 
to  micturate  by  his  unaided  ef- 
forts every  two  or  three  hours. 
Of  course,  if  any  impediment 
exists  to  the  outflow  of  urine, 
and  it  is  not  feasible  to  remove 
the  catheter  at  once,  it  then 
becomes  an  important  factor 
in  the  treatment,  and  I  believe 
in  such  cases  the  catheter  d 
demeure  is  preferable  to  the 
periodical  introduction  of  an  instrument ;  care  must,  of  course,  be  exer- 
cised not  to  disturb  the  reparative  process  already  begun.  A  soft  (Kela- 
ton),  velvet-eyed  catheter  open  at  the  extreme  end,  and  secured  so  that 
the  eye  reaches  just  within  the  vesical  orifice  and  no  farther ;  to  the  cath- 
eter is  attached  a  rubber  tube  of  sufficient  length  to  reach  into  a  bottle  on 
the  floor  ;  the  bottle  and  the  tube  are  filled  with  carbolized  water  before 
the  apparatus  is  attached  ;  thus  a  vacuum  is  created  in  the  tube  and  cath- 
eter, and  a  gentle  but  continuous  aspiration  is  established,  with  a  suction 
force  depending  upon  the  height  of  the  column  of  water.     The  height 


Fig.  1. — The  manner  of  placing  the  sutures. 
(After  MacCormac.) 
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of  the  ordinary  liospital  bed  is  sufficient.  The  bottle  is  allowed  to  over- 
flow into  a  basin,  which  may  be  emptied  as  it  is  filled  without  displacing 
the  apparatus. 

The  clinical  and  experimental  evidence  is  that  peritonitis  does  not 
always  and  at  once  ensue  upon  the  escape  of  healthy  urine  in  the  peritoneal 
cavity.  This  was  apparent  in  the  patient  of  Schramm,  with  a  laceration 
of  2|-  cm.  Fifty  hours  elajDsed  from  the  time  of  the  injury  to  the  time  of 
the  operation  ;  and,  what  is  even  more  significant,  the  peritoneal  cavity  was 
not  washed  out,  but  the  urine  simply  soaked  up  with  sponges — the  patient's 
low  condition  necessitating  a  rapid  completion  of  the  operation.  This 
patient  was  discharged  cured  in  ten  days.  In  the  j)atient  of  Lane,  too, 
the  blood  and  urine  in  the  pelvis  was  sponged  out,  but  no  attempt  was 
made  to  wash  out  the  peritoneal  cavity  ;  yet  there  was  no  evidence  of 
peritonitis.  That  MacCormac,  Thomas,  Yincent,  Esmarch,  Billroth,  Juil- 
lard,  Atlee,  Homans,  Possi,  Sonnenburg,  and  others  mention  cases  of 
recovery  after  intraperitoneal  injury  of  the  bladder  occurring  chiefly 
during  ovariotomy,  and  Schramm  in  intraperitoneal  cystotomy  for  stone, 
is  suggestive  of  the  fact  that  the  danger  lies  not  in  the  vesical  lesion, 
but  in  the  presence  within  the  peritoneal  cavity  of  a  decomposable 
and  septic  fluid ;  and  when  this  is  absent  (for  they  injured  the  bladder 
when  empty),  or  when  removed  shortly  after  such  extravasation  has  oc- 
curred, we  may  expect  a  successful  termination  of  an  otherwise  uniformly 
fatal  lesion.  The  disposition  of  intraperitoneal  wounds  of  the  bladder 
to  union  is  so  great,  that  it  may  be  regarded  as  certain  if  the  edges  of  the 
same  are  accurately  adjusted.  Therefore,  as  a  rule,  the  toilet  and  disin- 
fection of  the  peritonaeum  are  of  primary  importance  ;  this  should  be 
made  with  great  care,  but  as  expeditiously  as  possible  ;  the  cavity  of  the 
peritonaeum  washed  out  with  a  one-per-cent  solution  of  boracic  acid, 
warmed  to  blood-heat,  the  irrigation  being  kept  up  until  the  fluid  return- 
ing is  perfectly  clear.  All  blood-clots  and  foreign  material  must,  of 
course,  be  removed,  but  this  should  be  done  with  as  little  sponging  as 
possible.  In  the  absence  of  signs  of  peritonitis ;  the  drainage-tube  may 
be  dispensed  with.  When  peritonitis  is  undoubtedly  present,  the  inser- 
tion of  a  drainage-tube  may  be  advisable  ;  but  we  must  bear  in  mind  that 
if  any  fluid  exists,  it  is  diffused  over  the  entire  abdominal  cavity  by  the 
movements  of  the  intestines  and  the  suction  action  of  the  diaphragm, 
and  never  accumulates  at  one  point,  unless  encapsuled  by  peritoneal  ag- 
glutinations. 

When,  in  consequence  of  the  nature,  position,  and  extent  of  the 
wound,  its  successful  closure  by  the  ordinary  method  is  doubtful,  cysto- 
abdominorraphy  may  be  practiced — that  is,  the  vesical  and  the  abdominal 
wounds  stitched  together.  This  may  interfere  with  the  functional  activity 
of  the  viscus,  endangering  the  occurrence  of  cystitis,  etc.     Indeed,  I  ob- 
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served  some  years  ago,  in  experimenting  on  a  number  of  dogs,  that  in 
each  case  tlie  bladder  had  become  considerably  hypertrophied  in  a  few 
days,  no  doubt  in  consequence  of  its  abnormal  attachments,  and  therefore 
cysto-abdominorraphy  must  be  a  dernier  ressort.  But,  as  such,  it  must  be 
i:e]3t  in  mind,  for,  in  the  few  cases  that  it  has  recently  been  practiced  on 
man,  it  commends  itself  for  repetition. 


TITMOES   OF  THE   BLADDER. 

By  FRANCIS  SEDGEWICK  WATSON,   M.D. 

Pathology  and  Etiology  of  Bladder  Tumors. — Beyond  the 
influence  of  the  conditions  which  are  stated  below,  we  have  practically  no 
knowledge  of  the  causation  of  bladder  tumors.  The  influence  of  age, 
sex,  and  the  liability  of  certain  portions  of  the  bladder  to  be  affected  by 
preference,  will  be  seen  in  the  following  : 

Age,  with  Reference  to  the  Occurrence  of  Bladder  Tumors. — With  the 
exception  of  myxoma,  which  is  more  often  encountered  in  children,  all 
forms  of  bladder  tumors  are  more  frequent  after  middle  hfe.  Of  eighty- 
nine  cases  of  papilloma  collected  by  the  author,  the  age  of  occurrence  is 
as  follows  : 

Papilloma  (eighty-nine  cases) : 

Males,  between  10  and  20  years  of  age,  1  case. 


"   20  and  30 

2  cases 

"   30  and  40 

12  " 

''    40  and  50 

11  " 

"   50  and  60 

12  " 

"   60  and  70 

21  " 

Total,  59     " 
Females,  between  1  and    2  years  of  age,  1  case. 
"     30  and  40  "  17     " 

"  over  40  "  12     " 

Total,  30     " 
Cancer. — In  over  100  cases  of  cancer  collected  by  the  author,  the 
youngest  patient  affected  was  30  years  of  age. 

There  were  12  cases  between  40  and  50  years  of  age,  and  the  rest 
were  over  50  years  old. 

Sarcoma. — Of  20  cases  reported  by  Hinterstoiser  in  which  the  age  is 
mentioned,  the  youngest  patient  was  under  two  years. 
Under      20  years  of  age,  5  cases. 
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50  and  60 
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6 

Over 
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4 

Total,  20 
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Myoma. — In  four  cases  of  myoma,  of  which  two  are  reported  by 
Guyon,  two  were  in  young  men,  one  in  a  patient  aged  30,  and  another  in 
an  old  man. 

Sex. — All  computations  agree  in  declaring  the  greater  liability  of  the 
male  than  of  the  female  to  the  formation  of  bladder  tumors.  Pousson, 
in  the  April  (1889)  number  of  the  Jour.  Des.  Mai.  Des.  Org.  Gen.  Ur., 
reports  141  cases.  Of  these,  83  were  in  men,  58  in  women.  In  the 
Lancet,  March  10,  1888,  Fenwick  states  that,  in  a  series  of  634  cases  of 
all  sorts  of  bladder  tumors,  men  were  found  to  be  affected  thrice  as  often 
as  women.     Of  201  cases  tabulated  by  Conner,  133  were  in  men. 

The  following  figures  show  the  relative  frequency  of  occurrence  in 
the  two  sexes,  with  reference  to  special  classes  of  tumors : 

Papilloma. — Of  99  cases  of  papilloma,  66  occurred  in  men. 
Cancer. — Guyon  quotes  Fere  as  stating  that,  of  138  cases  of  this  dis- 
ease, 110  occurred  in  men.  Of  35  cases  in  Conner's  tables,  28  were  in  men. 
Sarcoma. — This  growth  is  generally  asserted  to  be  more  frequent  in 
the  female,  but  the  following  does  not  bear  out  this  statement  fully : 
Thus,  of  17  of  Hinterstoiser's  cases,  13  occurred  in  men.  Of  11  cases 
noted  by  Conner,  6  were  in  men.  Of  5  cases  reported  by  Kiister,  all 
were  women  ;  and  of  11  cases  reported  by  Sperling,  8  were  in  women. 

Situation  of  Bladder  Tumors. — Fenwick  {oj?.  cit.)  states  that,  of  60  cases 
of  papilloma,  60  per  cent  were  single,  and  that  of  these  43  per  cent  were 
growing  about  the  right  ureteral  orifice,  and  86  per  cent  of  the  single 
growths  occupied  the  lower  zone  of  the  bladder.  These  observations 
agree  with  those  of  other  authors  in  the  main,  and  it  is  generally  conceded 
that  the  lower  third  of  the  bladder  is  much  more  frequently  occupied  by 
bladder  growths  of  all  sorts  than  the  upper  two  thirds.  Beyond  these 
facts  the  etiology  of  bladder  tumors  is  exceedingly  obscure. 

General  Pathological  Considerations.— A  division  of  bladder 
tumors  according  to  their  structure,  which  is  convenient  and  simple,  is  as 
follows : 

r  Papilloma. 
Benign.        \  Myxoma  (frequently  called  polyp). 
I  Myoma. 
I'  Angioma  (Virchow's  Arch.,  vol.  Ixxxvi,   Langhaus). 

j  Hydatid  (Fenwick,  Path.  Soc.  Trans.,  vol.  xxxvii). 
(  Dermoid. 
Fibro-sarcoma. 
Lympho-sarcoma. 
Myo-sarcoma. 
Round-cell  sarcoma. 
.  Spindle-cell  sarcoma. 
(  Squamous  or  flat  cell. 
I  Glandular. 


Pare  forms. 


Malicrnant. 


Cysts. 


'  Sarcoma. 


Cancer. 


PAPILLOMA. 
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The  various  terms,  encephaloid  and  scliirrous,  etc.,  as  descriptive  of 
gross  appearances,  may  be  retained  if   so  understood.     The  terms  epi- 
thelioma and  alveolar  cancer  may  be  better  superseded  by  squamous  cell 
and  glandular,  though  not  absolutely  corresponding  to  them. 
The  relative  frequency  of  benign  and  malignant  growths : 

Of  100  cases,    60  were  benign  (Sir  Henry  Thompson). 
Of  208     "     106  "  (Clado). 

Of  205     "     138  "  (Pousson). 

Of  107      "        81  "  (Conner). 

It  is  generally  agreed  that  of  benign  growths  papilloma  occurs  most 
frequently.  'Next  in  frequency  is  myxoma.  Of  malignant  growths,  sar- 
coma was  formerly  considered  to  be  a  yerj  rare  form,  but  of  recent  years 
the  number  of  well-authenticated  cases  has  increased.  (See  Klister, 
Yolkmann)  (Hinterstoiser,  Wiener  Klinische  Wochenschrift,  1890,  iii, 
304). 

PAPILLOMA. 

Any  tumor  of  the  bladder  may  have  a  papillomatous  (villous)  surface, 
but  this  must  not  be  confounded  with  the  true  papilloma.  Papilloma 
may  be  single  or  multiple,  pedunculated  or  sessile.  Fenwick  {op.  cit.) 
states  that  "  of  60  cases  of  papilloma,  60  per  cent  were  single  and  40  per 
cent  multiple,  and  of  the  60  cases  two  out  of  three  were  more  or  less 


Fig.  1. — (From  Thompson.) 


Fig.  2.— (From  Thompson.) 


pedunculated;  also  notes  that  cancer  has  been  found  to  coexist  in  the 
bladder  with  benign  papilloma." 

A  frequent  form  of  papilloma  is  that  in  which  there  is  a  well-defined 
pedicle,  from  the  summit  of  which  branch  out  a  number  of  papillse  bear- 
ing heads — a  typical  cauliflower-growth  (see  Fig.  1).     In  contrast  to  this 
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are  the  rarer  cases  in  which  the  papillae  spring  separately  or  in  small 
groups  without  pedicles  directly  from  the  mucous  membrane  (see  Fig.  2). 
In  the  latter  the  papillae  are  sometimes  very  delicate,  and  float  out  in 
fluids  like  fine  threads.  In  other  cases  (sessile  growths)  the  papiUae  are 
short  and  thick,  lying  close  to  the  surface  in  clumps.     (Plate  V.) 

The  pedicle,  when  present,  varies  in  length  and  thickness  and  struct- 
ni-e.     It  may  be  as  Ions;  as  an  inch  or  more.     It  varies  in  size  from  that 


"^M^^^ 


Fig.  3. — Fimbnated  papilloma,  showing  two  of  the  slender  papillomatous  processes,  or 
so-called  "  villi."'    (From  Thompson.) 


of  a  knitting-needle  to  that  of  the  thumb  or  larger.  It  is  more  or  less 
dense,  according  to  its  proportion  of  connective  tissue.  In  color,  a  fresh 
growth  generally  resembles  that  of  the  inner  surface  of  the  lip.  The 
structure  of  the  papillae  is  as  follows  :  Their  base  is  made  uj)  of  unstriped 
muscular  fiber  and  connective  tissue.  From  this  spring  the  indi\'idual 
papillae.  Each  of  the  latter  consists  of  a  delicate  framework  of  con- 
nective tissue,  through  the  center  of  which  run  loops  of  capillary  blood- 
vessels with  very  delicate  walls,  lined  with  endothelium  bearing  endo- 
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Multiple  Villous  Papilloma. 
Histologically  :  True  benign  papilloma  (Albarran). 
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thelia  with  large  nuclei.  Externally  eacli  papilla  is  covered  with  one  or 
more  layers  of  epithelium  of  columnar  form  with  large  nuclei ;  these  cells 
are  of  tlie  same  type  as  the  cells  of  the  deeper  layers  of  the  normal  mu- 
cous membrane  of  the  bladder. 

The  papillae  may  be  long  and  delicate,  and  constitu,te  the  chief  part 
of  the  growth,  or  the  connective  tissue  may  preponderate.  To  those 
specimens  in  which  the  proportion  of  connective  tissue  is  very  large,  Sir 
Henry  Thompson  has  given  the  name  of  fibro-papilloma. 

The  same  author  also  speaks  of  a  special  form  of  growth  which  he 
considers  as  a  papilloma  undergoing  change  into  a  malignant  growth 


Fig.  4. — (From  Ultzmann.) 


(sarcoma).  Of  this,  he  quotes  the  description  of  Dr.  Heneage  Gibbs, 
who  says :  "  These  tumors  are  characterized  by  a  dense,  fibrous  ground- 
work of  very  irregular  growth,  and  by  the  presence  in  this  groundwork 
of  variously  shaped  cells,  generally  arranged  in  different  groups.  In 
some,  there  are  small,  round  cells ;  in  others,  large,  irregular  cells.  The 
surface  of  these  growths  is  covered  with  columnar  epithelium,  resembling 
that  of  the  normal  bladder.  The  one  feature  which  differentiates  them 
from  the  ordinary  papilloma  or  the  fibro-papilloma  is  the  arrangement 
of  the  ground  substance,  and  the  presence  in  it  of  the  irregularly  shaped 
cells,  which  do  not  belong  to  the  normal  tissue  on  the  one  hand,  or  to  that 
of  distinct  new  growth  on  the  other  (see  Fig.  5). 
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"  To  such  growths  "  Sir  Henry  Thompson  gives  the  name  of  "  inter- 
mediate transition  varieties." 

The  possibility  of  such  a  change  from  benign  to  mahgnant  growth  is 
also  asserted  by  Reginald  Harrison,  who,  in  support  of  this  theory,  cites 
a  case  in  which  a  growth,  originally  benign,  became,  after  repeated  re- 
movals, malignant  at  the  end  of  ten  years. 

Guyon,  on  the  other  hand,  combats  this  idea. 

The  special  characteristic  of  the  true  papilloma  is  that  it  never  invades 
the  submucous  tissues.     In  the  form,  however,  called  fibro-papilloma  by 
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Fig.  5. — Example  of  the  "  transitional "  type  of  tumor :  showing  the  ground-substance  infiltrated 
with  variously-shaped  cells;  and  numerous  blood-vessels  running  to  the  surface:  one  has 
given  way,  and  eflused  blood  is  well  shown  at  the  highest  poait.     (From  Thompson.) 

Sir  Henry  Thompson,  he  says  the  base  is  made  up  of  unstriped  muscular 
fiber  and  connective  tissue  from  the  submucous  tissue  of  the  vesical  coat. 


MYXOMA  {Polyp). 

The  structure  of  this  growth  is  reported  in  three  instances,  by  Butlin, 
Beck,  and  Shattock,  as  follows  :  In  one  "  the  growth  is  composed  almost 
entirely  of  small,  round  cells  of  a  lymphoid  type,  imbedded  in  a  base, 
homogenous  or  nearly  so  on  the  surface,  but  becoming  more  and  more 
fibrous  toward  the  pedicle,  until,  at  the  lowest  part,  fibrous  tissue  forms 
the  bulk  of  the  growth."     Shattock's  specimen  is  described  as  displaying 
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Mucous  Polypi  from  a  Young  Gihl. 
Histologically :  Myxo-sarcoma  (Albarran). 
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oval  and  more  elongated  cells  lying  in  an  abundant  substance^  eitlier  albu- 
minous or  mucous.  The  myxoma  is  a  single  growth,  pedunculated,  and 
resembles  in  its  gross  appearance  nasal  polypus.  It  sometimes  has  a 
gelatinous  texture,  sometimes  is  dense,  owing  to  a  greater  proportion  of 


Fig.  6.— (After  Albarran.) 

connective  tissue,  in  which  case  it  approaches  more  nearly  a  true  fibroma. 
Myxoma  is  essentially  a  fibroma,  which  is  undergoing  or  has  undergone  a 
mucoid  transformation.     (Plate  YI.) 

These  growths  occur  most  frequently  in  childhood,  and  it  is  reason- 
able to  believe  that  in  some  instances  they  are  congenital.  In  one  or 
two  cases  they  have  been  recognized  by  the  fact  of  their  being  spontane- 
ously protruded  from  the  female  urethra. 


MYOMA. 

This  growth  is  single  generally,  and  shows  but  a  moderate  tendency 
to  pedicle  formation.  Its  chief  constituent  is  organic,  muscular  fiber, 
intermixed  with  connective  tissue,  and  in  size  it  has  been  noted  as  large 
as  a  Tangerine  orange. 

CYSTS. 

Serous,  hydatid,  and  dermoid  cysts  of  the  bladder  have  in  a  few 
instances  been  recorded. 

CARCINOMA. 

The  simple  and  excellent  account  of  these  growths  given  by  Reginald 
Harrison,  in  his  Surgical  Disorders,  third  edition,  18SY,  ]3age  555,  will 
sufiice  for  their  description  : 
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"  The  epithelial  lining  of  the  bladder  is  composed  of  a  single  layer  of 
large-sized,  squamous  cells,  with  interlying  pear-shaped  and  round-cell 
layers.  It  is  also  provided  with  racemose  mucous  glands,  most  numerous 
near  the  neck  of  the  bladder.  It  will  be  seen  that  w^e  may  thus  expect 
to  meet  two  varieties  of  cancer  of  the  bladder :  a,  the  squamous,  or  iiat- 
cell  carcinoma  ;  h,  the  glandular-cell  carcinoma.  Speaking  clinically,  the 
former  would  be  termed  encephaloid  cancer ;  while  the  latter  might  be 
encephaloid  or  schirious ;  in  other  words,  hard  or  soft.  These  clinical 
terms  give  no  information  relative  to  the  intimate  structure  of  the  tumor, 
but  indicate  only  its  rapidity  of  growth  and  probable  degree  of  malig- 
nancy. 

"  The  vesicle  glands  might  be  liable  to  benign  adenoma  as  well  as  to 
malignant  carcinoma.  So  far  as  I  know,  only  one  case  of  the  former  is 
recorded,  viz.,  a  case  of  a  papillary  growth,  removed  by  Kaltenbach 
(Langeubeck's  Arch.,  xxx,  1884)  from  the  bladder  of  a  woman  aged  4-i. 

"  The  stroma  of  a  carcinomatous  growth,  composed  of  the  tissue  of 
the  submucous  and  muscular  layers,  with  more  or  less  round-cell  infiltra- 
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Fig.  7. — (From  Harrison.) 

tion,  is  full  of  alveoli,  well  packed  with  epithelial  cells,  following  with 
more  or  less  accuracy  the  types  of  the  bladder  epithelium.  The  forma- 
tion of  '  cell-nests '  varies  nmch  in  different  specimens,  and  often  in 
different  parts  of  the  same  specimen  (Fig.  7).  Colloid  degeneration  may 
occur  in  primary  cancer  of  the  bladder,  but  is  by  no  means  common." 

The  special  characteristic  of  carcinoma,  here  as  elsewhere,  is  its  tend- 
ency to  invade  all  contiguous  tissues  of  whatever  nature  ;  but  the  tend- 
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Carcinoma. 
Histolofj^ically  :  Epitheliiil  cancer  (A Ibiirran). 
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ency  to  remain  local  in  the  bladder  for  a  long  period  of  time  is  a  note- 
worthy feature.  Where  direct  extension  does  occur,  perforation  of  the 
intestine,  the  involvement  of  the  peritonaeum,  etc.,  may  follow.  The  first 
case  in  the  author's  experience  was  an  example  of  the  immense  destruc- 
tion by  gradual  extension  that  may  take  place.  In  this  patient,  a  man  of 
66  years  of  age,  the  first  symptoms  of  the  disease  dated  back  six  years. 
On  his  death,  almost  the  entire  bladder  was  found  to  be  involved  by.  can- 
cerous growth.  The  inner  surface  was  covered  with  papillse.  From 
the  right  side  of  the  bladder  the  disease  had  extended  outward,  attacking 
all  the  tissues  between  this  point  and  the  right  acetabulum,  which  it  had 
destroyed,  allowing  the  head  and  neck  of  the  femur  to  enter  the  pelvis 
as  far  as  the  great  trochanter.  The  head  of  the  femur  about  the  round 
ligament  was  also  eroded  by  the  disease. 

The  surface  of  the  cancerous  growth  within  the  bladder  may  be 
smooth,  the  mucous  covering  seemingly  intact,  or  more  or  less  ulcerated. 
In  form  these  growths  are  either  fiat,  with  ragged,  raised,  indurated 
edges,  or  sprouting  more  or  less  into  the  bladder  cavity,  which  they  may 
entirely  fill.  In  the  latter  form  they  are  often  pedunculated  to  a  greater 
or  less  degree.  The  surface  is  not  infrequently  covered  by  a  papillary 
growth  which  resembles  in  structure  exactly  that  of  the  benign  papilloma. 
Cancerous  growths  are  sometimes  single,  and  limited  to  one  portion  of 
the  bladder ;  sometimes  they  exist  in  disseminated  patches.  They  origi- 
nate in  a  majority  of  instances,  as  with  other  growths,  in  the  lower  half 
or  third  of  the  organ.     (Plate  YII.) 

Barling  (Birmingham  Med.  Rev.,  March,  1890)  states  that  in  only  3 
out  of  15  cases  of  carcinoma  of  the  bladder  did  extension  occur  to  neigh- 
boring organs ;  and  in  the  same  series  of  cases  secondary  deposits  were 
found  in  other  organs  in  9.  Of  49  cases  33  had,  as  secondary  changes, 
hydro-  or  pyo-nephrosis,  or  both. 

Clado  states  that  there  exists  in  some  cases  of  carcinoma  vesicae,  at  a 
certain  period  of  their  development,  an  adipose  layer  between  the  cancer- 
ous base  and  the  sound  tissue  beneath.  This  Guyon  observed  while  oper- 
ating in  one  instance.  In  the  specimens  examined  by  Barling,  with  ref- 
erence to  this  point,  he  failed  to  confirm  this  observation. 

The  remarkable  tendency  of  carcinoma  of  the  bladder  to  remain  local- 
ized for  very  long  periods  has  been  commented  on  by  various  writers, 
and  is  generally  explained  by  the  absence,  according  to  some  investiga- 
tors, or  by  the  meagerness,  according  to  others,  of  the  supply  of  lym- 
phatic channels  in  the  bladder.  Barling  (oj>.  cit.)  quotes  Hoggan  with  ref- 
erence to  this  matter  as  follows  :  "  There  is  but  one  set  of  lymphatic  ves- 
sels over  the  bladder  except  at  the  trigone.  This  single  layer  commences 
on  the  deep  or  mucous  surface  of  the  muscular  coat,  beginning  as  loops 
or  chains  around  the  smaller  arteries  or  veins  within  that  coat,  as  though 


571  TUMORS   OF   THE  BLADDER. 

destined  to  absorb  tbeir  exudations  rather  than  those  of  the  mucous  mem- 
brane. These  lymphatics  concentrate  into  two  main  sets,  one  going 
back  to  the  neck  of  the  bladder,  the  other  toward  the  urachus."  These 
are  said  bv  the  text-books  to  empty  into  the  internal  ihac  glands,  but 
'Koffcra.u  savs  this  is  incorrect.  At  the  trigone  there  is  a  second  set  of 
purely  collecting  lymphatics  arising  in  the  mucous  membrane  and  con- 
nectins:  with  the  deeper  set.  This  lack  of  direct  connection  of  the  larger 
portion  of  the  lymphatic  channels  ^vith  the  mucous  membrane  explains 
the  failure  of  the  neighboring  glands  to  become  involved  in  some  cases, 
or  of  their  tardy  infection  in  others.  This  also  explains  the  extraordi- 
narily loner  course  of  the  disease  that  has  been  noted. 

Sjrmptoins  and  Diagnosis. — The  most  characteristic  and  con- 
stant symptom  of  bladder  tumors  is  hajmaturia  in  a  large  majority  of 
cases.  Exceptionally  it  is  shght,  and  may  be  absent  during  the  entire 
course  of  the  disease,  as  has  been  noted  by  Stein,  Guyon,  and  others. 
Its  absence  has  been  more  frequently  noticed  in  cases  of  cancer,  less  fre- 
quently in  cases  of  papilloma.  Hsemorrhage  and  its  consequences  may 
be  the  only  symptoms  of  importance  throughout  the  disease.  As  a  ride, 
in  benign  growths  htemorrhage  precedes  the  occurrence  of  pain.  In 
mahgnant  disease  pain  or  bladder  irritability  is  apt  to  precede  or  accom- 
pany haemorrhage.  There  have  been  numerous  cases  reported,  however, 
in  which  this  was  not  true,  and  occasionally  in  mahgnant  disease  pain  is 
absent  throughout.  Heginald  Harrison  attributes  much  diagnostic  im- 
portance to  the  rehef  of  pain,  when  it  has  been  present,  which  follows  an 
attack  of  bleeding,  especially  in  mahgnant  disease.  This  symptom  he 
considers  as  almost  pathognomonic  of  the  affection. 

Special  Characteristics  of  Hsemorrhage  from  Bladder  Growths. — In  gen- 
eral the  most  distinctive  characteristics  of  hfematuiia  from  bladder  tu- 
mors are  : 

1.  Its  occurrence  wholly  independent  of  any  exciting  cause,  such  as 
exercise.  It  is  not  infrequent  to  see  some  of  the  most  severe  attacks  take 
place  during  sleep. 

2.  Its  abundance,  with  the  few  rare  exceptions  of  cases  of  haemorrhage 
from  an  ulcerated  surface  of  the  hypertrophied  prostate,  of  stone  in  the 
bladder,  of  renal  calculus,  and  of  mahgnant  disease  of  the  kidnej' — the 
bleeding  from  bladder  tumors  is  far  more  abundant  than  that  arising 
from  any  other  disease  in  the  genito-urinary  tract.  (One  case  of  gonor- 
rhceal  CN-stitis  associated  with  abundant  haemorrhage  has  been  described 
by  Guyon.)  Sometimes  the  bladder  becomes  filled  with  clots,  urinary 
retention  and  vesical  tenesmus  resulting. 

3.  The  progressively  increasing  frequency  and  abundance  of  the 
haemorrhage  as  the  disease  advances. 

Occasionally  the  htematuria  is  constant  after  the  first  attack  durinsr 
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the  entire  progress  of  the  malady,  the  blood  flowing  in  small  quantity, 
perhaps,  yet  never  wholly  absent,  but,  as  a  rule,  intermittence  of  the 
haemorrhage  is  observed.  The  length  of  the  periods  of  remission  varies 
greatly.  An  interval  of  seven  years  has  been  noted  between  the  first  and 
second  attack  of  bleeding,  and  in  the  early  stages  of  the  disease  many 
months  often  intervene.  There  have  been  a  few  cases  reported  in  which 
the  interesting  observation  of  the  occurrence  of  but  one  or  two  hajmor- 
rhages  has  been  made,  wath  no  recurrence  during  lifetime.  These  have 
been  taken  as  indicating  the  possibility  in  rare  instances  of  spontaneous 
cure  either  by  atrophy  or  exfoliation,  but  the  evidence  is  of  doubtful 
value,  owing  to  the  lack  of  positive  proof  of  the  existence  of  the  bladder 
growth. 

When  blood  is  present  in  microscopic  quantities,  the  microscopic  ap- 
pearance of  the  red  globules  was  formerly  thought  to  furnish  evidence  as 
to  the  origin  of  the  bleeding.  It  was  asserted  that,  when  such  bleeding 
took  place  from  the  kidneys,  the  corpuscles,  owing  to  their  longer  reten- 
tion in  the  urinary  tract,  took  on  a  spherical  form  by  imbibition,  whereas 
when  from  the  bladder  they  preserved  the  biscuit-shaped  contour  of 
fresh  blood-corpuscles.  The  fallacy  of  this  latter  statement  was  dem- 
onstrated to  the  author  some  years  ago  by  a  case  in  which,  during  re- 
peated examinations  of  the  urine,  red  blood-corpuscles  were  invariably 
found,  and  always  presenting  spheroidal  form.  The  origin  of  the  bleed- 
ing in  that  case  was  thought  to  be  renal,  but  the  post-mortem  revealed 
two  tumors  of  the  bladder  situated  around  the  orifices  of  the  ureters. 

The  color  of  the  blood  when  the  haemorrhage  is  abundant  is  gener- 
ally bright,  but  may  be  dark,  or,  if  in  clots,  dull  red.  Should  any  ob- 
structive disease  of  the  prostate  or  urethra  have  caused  retention  in  the 
bladder,  sometimes  the  blood  may  not  be  bright.  It  is,  however,  de- 
cidedly rare  to  see  the  light,  smoky,  or  greenish-brown  color  evenly  dis- 
seminated through  the  whole  urine  that  is  noticed  in  connection  with 
some  cases  of  renal  haemorrhage.  Evidence  of  the  renal  origin  of  the 
blood  is  sometimes  furnished  (when  the  bleeding  has  been  sufficient  to  form 
clots  in  the  pelvis  of  the  kidney),  by  the  occurrence  of  attacks  of  renal 
colic  accompanying  the  haematuria.  Also,  of  course,  renal  calculus  as 
a  cause  of  the  haemorrhage  is  to  be  suspected  when  there  has  been  a 
well-marked  history  of  attacks  of  renal  colic.  The  presence,  in  addition, 
of  renal  casts  and  crystals  of  urid  acid,  the  urates  or  oxalate  of  lime, 
makes  the  probability  very  great  that  one  has  to  do  with  a  case  of  renal 
calculus. 

The  presence  of  renal  casts  alone  in  connection  with  haematuria 
need  not  mean  that  the  bleeding  originates  in  the  kidney ;  for,  as  has 
already  been  pointed  out,  many  bladder  tumors  grow  about  the  ureteral 
orifices,  and  may  cause  hydro-  and  pyo-nephrosis. 
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GuTon  describes  a  manoenn-e  for  the  purpose  of  ascertaining  the 
presence  of  a  renal  tumor  in  cases  in  -which  there  is  doubt  as  to  the 
origin  of  the  htematuria,  which  he  calls  renal  Jjallottement.  The  palm 
of  one  hand  is  laid  upon  the  abdomen  above  the  hidney.  -while  that  of 
the  other  is  placed  over  the  kidney  in  the  back.  A  quick  pressure  is 
then  made  by  the  hand  on  the  back,  when,  he  says,  the  tumor  has  in 
several  cases  been  driven  against  the  abdominal  wall,  giving  to  the 
hand  resting  there  a  sensation  similar  to  that  felt  in  'baUottemeiit  of  the 
fcEtus. 

Instrumental  manipulation  within  the  bladder  is  hable  to  produce 
haemorrhage,  or  increase  it  if  present,  in  cases  of  bladder  growth,  and 
considerable  diagnostic  importance  is  attached  to  this  sign  by  Reginald 
Harrison,  Coulson,  and  various  writers.  It  is  well  to  remember  that 
there  have  been  one  or  two  instances  of  fatal  hemorrhage  caused  by  such 
instrumental  manipulation. 

Pain  and  Disturbances  of  Micturition. — These  symptoms,  as  a  rule,  in 
cases  of  benign  growths  do  not  precede  the  occm'rence  of  haemorrhage, 
unless  in  a  very  sHght  degree.  In  malignant  growths,  on  the  contrary, 
most  writers  agree  that  pain  precedes  or  accompanies  the  first  ap^^ear- 
ance  of  blood.  If  a  growth  be  situated  near  the  vesical  orifice,  it  some- 
times announces  its  presence  first  by  interfering  with  the  act  of  micturi- 
tion. This  was  noticed  by  the  author  in  a  case  in  which  a  papilloma  ^vith 
a  moderate  pedicle  was  situated  about  the  upper  margin  of  the  vesical  ori- 
fice, and  first  attracted  the  patient's  notice  by  occasionally  interrupting 
the  urinary  stream,  and  in  giving  rise  to  a  slight  twinge  of  pain  at  the 
same  time.  With  mahgnant  growths  pain,  as  a  mle,  sooner  or  later,  be- 
comes a  prominent  symptom,  and  is  frequently  of  a  radiating  character, 
felt  in  the  sciatic  region,  along  the  front  of  the  thighs,  over  the  sym- 
physis pubis,  or  about  the  sacrum  and  perinoeum.  Exceptionally  pain 
may  be  entirely  absent  throughout  the  progress  of  a  malignant  growth. 
The  pain  referred  to  above  is  intended  to  indicate  that  which  is  due  to 
the  presence  of  the  growth  per  se.  Any  gro-^-th,  benign  or  malignant, 
may  of  course  have  pain  associated  with  it  when  a  cystitis,  which  is  so 
apt  to  occur  at  some  period  of  its  course,  supervenes,  or  when  haemor- 
rhage has  been  so  excessive  as  to  cause  retention  of  urine  and  vesical 
tenesmus. 

Unlike  the  pain  caused  by  stone  in  the  bladder,  or  the  bladder  irrita- 
bility sometimes  noticed  in  connection  with  renal  calculus,  that  arising 
from  bladder  tumors  is  generally  not  increased  by  exercise.  In  malignant 
growths  pain  is  not  necessarily  associated  with  ulceration.'  Guyon  men- 
tions a  case  in  which  pain  was  absent  while  this  condition  existed.  Fre- 
quency of  micturition,  unlike  that  arising  from  prostatic  hypertrophy,  is 
not  characterized  bv  beins:  more  noticeable  at  night. 
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Evidence  furnished  by  the  Urine. — The  most  characteristic  and  con- 
clusive evidence  of  the  existence  of  a  bladder  growth  furnished  by  urin- 
ary examination  is  the  presence  in  the  urine  of  bits  of  the  surface  of  the 
growth  which  have  become  detached  and  are  passed  out  in  the  urinary 
stream.  These,  when  large,  are  often  noticed  by  the  patient.  If  not 
decomposed,  they  resemble  fleshy  lumps,  varying  in  size  from  a  pin's 
head  to  that  of  a  pea,  and  look  as  a  bit  of  the  gum  would,  if  detached 
from  the  mouth.  Sometimes  to  the  naked  eye  they  present  the  charac- 
teristic appearance  of  finger-like  projections  floating  in  the  urine.  In 
many  instances,  however,  these  fragments  are  not  to  be  found. 

Inasmuch,  as  has  been  mentioned  already,  any  tumor,  benign  or 
malignant,  may  have  a  papillary  surface  of  essentially  the  same  structure 
in  either  case,  no  inference  as  to  the  nature  of  the  growth  can  be  drawn 
from  the  microscopic  examination  of  such  fragments.  They  are  only 
proof  positive  of  the  presence  of  some  form  of  bladder  growth.  Such 
fragments  are  more  commonly  thrown  off  from  pajDillomata  and  cancerous 
growths,  so  that  when  found  they  show  a  probability  of  the  presence  of 
one  or  the  other  of  these  varieties.  Hasmorrhage  as  a  rule  is  associated 
with  the  casting  off  of  these  fragments.  Occasionally  the  reverse  is 
true,  as  in  the  case  of  cancer  reported  by  Landers,  and  referred  to  by 
Guyon,  in  which  fragments  were  frequently  seen,  although  haemorrhage 
was  entirely  absent  throughout  the  course  of  the  disease.  Besides  actual 
fragments  of  the  growth,  the  urine  very  often  contains  a  more  or  less 
abundant  sediment,  in  which  are  found  large  numbers  of  epithelial  cells 
of  great  variety  of  shapes  with  large  nuclei.  Although  no  forms  have 
been  observed  which  are  absolutely  different  from  those  of  the  epithelial 
cells  of  the  normal  bladder  in  its  various  layers,  and  wliile,  therefore, 
theoretically  there  is  no  reason  why  they  should  not  be  also  found  in  any 
disease  in  which  desquamative  or  deep-seated  ulcerative  processes  are 
present,  nevertheless,  the  author  has  failed  to  flnd  them  in  such  quantities 
and  so  repeatedly  in  the  urinary  examinations  of  any  other  conditions  as 
in  those  of  bladder  tumors,  and  therefore  considers  that  they  are  of 
distinct  diagnostic  value.  In  this  opinion  he  is  confirmed  by  Prof.  E.  S. 
Wood,  of  Harvard  Medical  School. 

As  has  already  been  pointed  out,  secondary  changes  in  the  kidney  or 
its  pelvis  are  liable  to  follow  upon  the  j^resence  of  a  bladder  tumor, 
especially  if  it  be  seated  at  the  ureteral  orifice.  In  this  case  casts  and 
renal  epithelium  are  likely  also  to  be  found  in  the  urine. 

Physical  Examination.  Rectal  Touch. — It  is  rare  to  be  able  to 
detect  a  benign  growth,  unless  it  be  very  large  and  dense,  by  rectal 
touch.  Cancerous  growths,  on  the  contrary,  can  usually,  except  in  their 
early  stages,  if  situated  within  reach  of  the  finger  in  the  rectum  be  felt 
as  areas  of  induration,  and  by  giving  a  sense  of  increased  resistance. 
37 
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Anv  considerable  hypertroph}'  of  the  prostate  will  make  a  rectal  exami- 
nation imavailing.  The  rectal  examination  shonld  be  made  with  the 
bladder  nearly  or  quite  empty  ;  for  if  full,  a  growth  not  situated  near  the 
vesical  neck  and  upon  the  floor  of  the  bladder  will  be  carried  beyond  the 
reach  of  the  finger. 

In  individuals  with  thin  abdomens  who  have  a  large  and  dense  tumor  of 
the  bladder,  bimanual  examination  with  one  finger  in  the  rectum  and  those 
of  the  other  hand  pressing  deeply  in  above  the  symphysis  pubis,  may  assist 
in  the  detection  of  the  growth.     Otherwise,  it  is  not  of  much  assistance. 

Instrumental  Exploration  of  the  Bladder. — The  failure  to  detect  a 
bladder  tumor  by  exploration  with  the  searcher  or  sound  is  no  evidence 
of  its  absence,  for,  unless  the  tumor  be  prominent  and  dense  and  resistant, 
no  characteristic  sensation  is  given  to  the  fingers  holding  the  instrument ; 
rugse  or  projecting  portions  of  a  hypertrophied  prostate  may  lead  to  a 
false  inference  that  a  tumor  is  present.  In  cases,  which  are  not  very 
infrequent,  in  which  the  surface  of  a  tumor  is  covered  wdth  a  deposit  of 
phosphatic  salts,  the  error  is  likely  to  be  made  of  mistaking  the  condition 
for  a  stone.  Such  instrumental  examination,  therefore,  should  be  dis- 
carded because  of  the  far  more  accurate  means  at  our  disposal. 

Some  writers  have  advised  that  an  attempt  should  be  made,  with  an 
instrument  of  catheter  form,  furnished  with  a  large  eye,  having  a  mod- 
erately sharp  edge,  to  detach  fragments  of  the  growth  in  suspected  cases 
by  active  movements  of  the  instrument  within  the  bladder.  This  prac- 
tice the  author  considers  most  injudicious,  for  the  reason  of  its  liability  to 
produce  haemorrhage,  or  to  give  rise  to  a  cystitis,  to  which  condition  such 
cases  are  peculiarly  liable  upon  interference,  and  also  because  it  is  ren- 
dered unnecessary  by  the  cystoscope. 

The  Cystoscope. — Among  the  various  writings  upon  the  cystoscope 
and  its  uses,  a  most  satisfactory  exposition  of  the  subject  is  in  the  admi- 
raljle  work  of  Fenwick  (on  the  Electric  Illumination  of  the  Bladder  and 
Urethra,  as  a  means  of  diagnosis  of  obscure  vesical  urethral  diseases.  A. 
Churchill,  11  New  Burlington  Street,  London,  second  edition,  1889). 
What  follows  is  taken  almost  wholly  from  this  author.  It  is  out  of  place 
in  this  article  to  enter  into  the  liistory  of  the  gradual  development  of  the 
cystoscope,  from  its  original  conception  by  Bozziui,  of  Frankfort,  in 
1805,  to  a  practical  instrument  constructed  l)y  Desormeaux,  in  1853,  and 
down  to  the  instruments  in  their  more  approved  forms  now  in  use.  With- 
out entering  into  a  discussion  of  the  claims  of  authorship  of  the  modern 
instruments  over  which  some  dispute  has  arisen,  it  is  fair  to  say  that  Dr. 
Max  Nitze  should  be  credited  with  being  the  practical  inventor  and  intro- 
ducer of  the  modern  instrument ;  that  to  the  instrument-maker,  Leiter,  of 
Vienna,  also  belongs  credit  for  having  produced  a  technically  admirable 
instrument  following  Nitze's  ideas. 
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The  instruments  best  suited  to  their  purpose  that  are  in  use  to-day 
are  the  Nitze  "  Incandescent-lamp  Cystoscope,"  the  Leiter  "  Incandes- 
cent-lamp Cystoscope,"  Fenwick's  Cystoscope  with  a  perforated  hood  to 
keep  the  lamp  cool,  and  Whitehead's  Cystoscope  for  use  through  a 
perineal  houtonniere.  (A  detailed  description  of  the  instruments  is  given 
elsewhere.) 

Schall,  of  Wigmore  Street,  London,  has  a  battery  for  cystoscopic  illu- 
mination, which  has  given  entire  satisfaction  to  the  author  ;  it  has  the 
practical  advantages  of  a  dry-cell  battery,  and  in  the  use  of  it  during  one 
year  it  has  proved  wholly  reliable.  It  is  a  six-cell  battery,  the  cells 
intercommunicating  by  silver  wires,  and  also  connecting  with  the  cysto- 
scopic wires.  There  is  no  lever,  the  plates  being  sunk  constantly  in  the 
fluid  of  the  cells.  The  intensity  of  the  current  is  regulated  by  a  rheo- 
stat, which  is  cleverly  arranged  so  as  to  form  a  part  of  the  handle  by 
which  the  battery  is  lifted.  The  cells  are  sealed  with  a  metal  cover, 
which  is  pierced  by  a  pin-hole  opening  only,  and  so  the  one  great  incon- 
venience of  the  fluid-cell  batteries,  such  as  that  of  Leiter,  for  example,  is 
done  away  with.  The  battery  measures  only  about  eight  inches  by  five, 
and  is  light  and  easily  carried. 

Objections  to  the  Use  of  the  Cystoscope. — Two  objections  might  reason- 
ably be  made  to  the  use  of  the  incandescent-lamp  cystoscope  : 

1.  Bxirning  the  Mucous  Metiibrane. — Although  the  heat  emitted  by 
the  cap  or  hood,  with  its  contained  incandescent  lamp,  when  in  action,  is 
not  so  great  as  that  given  off  by  the  platinum-wire  lamp,  yet  it  does  be- 
come very  quickly  hot  if  it  is  allowed  to  burn  in  air  instead  of  under 
water.  Thus,  it  becomes  warm  after  four  seconds,  unbearable  after  ten, 
and  scorches  the  skin  severely  after  fifteen  seconds.  If,  however,  the  tip 
of  the  instrument  is  placed  in  water,  the  heat  is  rapidly  absorbed,  and  the 
cap  or  hood  remains  cool,  and  may  be  touched  with  impunity,  even  after 
an  hour's  use.  This  is  exactly  what  happens  in  the  bladder,  for  the  urine 
carries  off  the  heat  of  the  lamp  as  fast  as  it  is  formed.  "  They  may  be 
burned  for  an  hour  in  a  male  bladder,  holding  seven  ounces  of  fluid, 
without  perceptibly  raising  the  general  temperature  "  (Brenner).  It  is 
therefore  a  sine  qua  non  in  electric  cystoscopy  that  the  bladder  shall 
contain  five  or  six  ounces  at  least  of  urine  or  water.  ISTow,  although  the 
urine  or  water  absorbs  the  heat  of  the  cap,  if  it  be  freely  surrounded  by 
the  medium,  yet  this  does  not  happen  if  the  cap  be  held  in  contact  with 
the  vesical  wall. 

The  perforated  hood,  which  is  adapted  to  my  own  (Fenwick's)  cys- 
toscope, does  away  with  much  of  the  danger  of  burning  the  mucous 
membrane,  for  the  water  circulates  through  the  small  holes,  and  is  in 
direct  contact  with  the  lamp. 

2.  Another  objection  is  the  hreakage  of  the  lamp.     It  might  be  feared 
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that  the  contact  of  the  water  with  the  heated  hood  would  crack  the 
small  lamp,  or  might  even  split  the  rock-crystal  plate  which  covers  the 
aperture  for  light.  If  there  was  any  chance  of  such  an  accident  hap- 
pening, it  would  be  fatal  to  the  use  of  the  cystoscope  altogether.  The 
fear  is  happily  quite  groundless  in  the  Leiter  pattern.  If  an  ill-made 
lamp  should  shiver — and  I  have  never  heard  or  known  of  such  an 
event — it  would  still  be  inclosed  in  a  metal  hood,  the  aperture  in  which 
is  occupied  by  an  unbreakable  plate  of  rock-crystal  two  millimetres 
thick. 

Mr.  Whitehead,  of  Manchester,  has  introduced  an  improvement  in 
the  size  of  the  instrument.  The  cystoscope  which  Mr.  Leiter  has  made 
at  his  request  is  identical  in  principle  with  the  new  ]3attern,  but  of  40 
F.  gauge  instead  of  22  F.  Tlie  advantages  of  this  increased  size  lie  in 
the  wider  iield  of  vision  obtained,  and  the  employment  of  a  larger 
incandescent  lamp,  with  correspondingly  increased  brilliancy  of  light. 
The  window  of  observation  in  the  new  instrument  is  six  sixteenths  of  an 
inch  square,  at  least  twice  the  area  of  that  in  the  original  one,  and  the 
lamp  is  double  the  size.  Mr.  Whitehead  introduces  this  instrument 
throuo'h  a  median  incision  in  the  membranous  urethra.  Mr.  Whitehead 
speaks  well  of  the  instrument,  saying  that  "the  illumination  and  the 
field  of  vision  left  nothing  to  be  desired."  The  innovation  is  a  valuable 
one,  although  it  directly  traverses  the  raison  d'etre  of  cystoscopy,  which 
is  that  it  affords  a  visual  diagnosis  without  a  cutting  operation. 

It  at  once  suggested  the  employment  of  a  larger  instrument  upon 
females.  This  has  proved  invaluable,  for,  with  slight  dilatation  of  the 
female  urethra,  a  No.  40  French  cystoscope  is  easily  passed.  Leiter  has 
made,  at  my  suggestion,  such  an  instrument,  to  be  used  exclusively  for 
the  female  bladder.     Its  shaft  is  four  and  a  half  inches  in  length.* 

Even  with  a  slight  experience  of  this  larger  size  of  incandescent-lamp 
cystoscope,  one  can  conceive  that  it  will  be  of  the  greatest  value  in  that 
class  of  cases  in  which  the  exploring  finger  can  not  reach  the  bladder 
through  the  membranous  urethra  by  reason  of  certain  mechanical  ob- 
stacles, such  as  (1)  the  stoutness  of  the  patient,  by  which  the  depth  of  the 
perinseum  is  increased  ;  (2)  an  enlargement  of  the  prostate,  by  which  the 
bladder  is  pushed  farther  from  the  surface  ;  (3)  a  considerable  narrowing 
of  the  pelvic  outlet,  which  prevents  the  hand  being  well  pushed  into  the 
perinaeum. 

*  The  teaching  of  Dr.  E.  X.  Otis,  of  New  York,  viz.,  that  the  average  male  urethra  has 
a  caliber  of  33  (French  scale)  after  the  meatus  has  been  freely  divided,  and  that  there  are 
but  few  cases  in  which  it  is  smaller  than  this,  is  so  generally  accepted  in  America,  that 
there  is  no  reason  why  the  cystoscope-tube  should  not  be  made  of  that  size,  or  at  least 
of  a  30  caliber,  and  used  through  the  male  urethra  without  opening  the  perinseura,  in 
the  absence  of  stricture  or  prostatic  hypertrophy. — (Author.) 
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The  management  of  the  cystoscope  requires,  as  we  liave  said,  but 
little  technical  knowledge,  but  the  power  of  gentle  and  purposive  manip- 
ulation of  the  instrument  when  in  the  bladder  can  only  be  acquired  by 
extensive  practice.  Those  who  are  constantly  in  the  habit  of  using  the 
calculus  sound,  and  of  passing  solid  steel  instruments  or  metallic  cathe- 
ters, will  have  nothing  to  learn  in  the  actual  introduction  of  the  cysto- 
scope into  the  bladder,  for  the  latter  is  as  easy  as  the  former ;  but  the 
pointing  of  the  beak,  and  due  rotation  of  the  instrument,  so  that  a  certain 
patch  of  the  bladder  wall  may  become  illuminated  and  examined,  re- 
quires a  great  deal  of  practice  and  much  patience.  It  is  wise  to  use  the 
instrument  freely  on  the  dead  subject  first,  for  we  gain  thereby  a  more 
rapid  knowledge  of  the  capabilities  of  the  instrument  than  we  can  expect 
to  acquire  on  the  living. 

Again,  although  we  may  become  rapidly  proficient  in  placing  the 
light,  it  is  far  otherwise  in  the  just  appreciation  of  what  is  seen.  A 
stone  or  needle  incrusted  with  phosphates,  or  a  typical  growth,  is  as 
readily  recognizable  by  a  novice  as  are  some  well-marked  conditions  of 
the  retina,  tympanum,  and  larynx,  when  examined  by  means  of  the 
ophthalmoscope,  otoscope,  and  laryngoscope. 

There  are,  however,  certain  conditions  of  the  mucous  membrane 
which  are  at  first  exceedingly  puzzling,  and  which  require  some  expe- 
rience to  determine  their  nature.  One  of  these  pitfalls  consists  in  swol- 
len mucous  membrane ;  another  in  rugge  of  the  mucous  membrane  of 
the  insufiiciently  dilated  bladder  simulating  outgrowth  from  the  wall. 
Lastly,  it  is  very  difficult  to  appreciate  the  exact  size  of  the  object  we 
examine.  The  size  of  the  object  as  seen  through  the  instrument  varies 
according  to  the  distance  of  the  prism  from  it.  If  the  prism  be  near, 
the  object  is  magnified,  and  we  are  deceived  as  to  its  proportions ;  if  the 
prism  be  withdrawn,  the  opposite  effect  is  produced. 

The  cystoscope  fails  under  certain  conditions :  1 .  It  can  rarely  be 
passed  without  undue  violence  in  patients  the  subjects  of  irregularly  en- 
larged prostates — i.  e.,  in  which  the  prostatic  canal  is  very  devious,  and 
blood  becomes  smeared  on  the  window  and  mixed  with  the  urine  in  the 
bladder.  An  ordinary  enlarged  prostate  offers  but  little  impediment  to 
the  introduction  of  the  instrument,  but  it  is  impossible  to  examine  the 
pouch  behind  the  prostate  if  that  depression  is  deep..  Nor  can  the 
base  be  thoroughly  searched  if  the  intravesical  prostatic  outgrowth  be 
large.  2.  Stricture  of  the  urethra,  of  course,  offers  an  impediment  to 
the  passage  of  the  cystoscope.  This  obstruction  can  easily  be  removed  by 
dilatation.  It  may  hap]3en,  moreover,  that  in  dilating  the  stricture  to  fa- 
cilitate the  introduction  of  the  instrument,  we  may  remove  the  cause  of 
the  obscure  symptoms  which  have  suggested  the  electric-light  exploration 
of  the  bladder.     If  the  meatus  be  small,  it  can  easily  be  cut  inferiorly, 
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under  cocaine,  to  the  proper  size  by  a  toneli  of  a  blunt-pointed  bistoury. 
3.  If  the  urine  contain  blood  or  pus,  the  wall  can  not  be  distinctly  made 
out,  for  the  light  seems  to  be  placed  in  a  red  or  yellow  fog,  and  every- 
thing is  obscure ;  this  is,  however,  generally  obviated  by  washing  out 
the  bladder  and  replacing  the  murky  medium  with  clear  water.  4.  It 
will  be  found  that  the  cystoscope  is  difficult  to  work  in  contracted  blad- 
ders, or  in  those  in  which  the  capacity  has  been  greatly  diminished  by 
pressure  from  without.  5.  Occasionally  spasmodic  contraction  of  the 
bladder  (especially  in  cases  of  tuberculous  or  other  ulceration)  will  not 
allow  a  sufficient  amount  of  water  to  be  tolerated.  Cocaine  or  anaesthesia 
usually  overcomes  this  difficulty.  6.  Certain  deformities,  such  as  anky- 
losed  hip,  a  rickety  pelvis,  or  a  kyphotic  spine,  will  give  the  observer 
some  difficulty  in  approaching  the  ocular  end  with  his  eye ;  a  little 
management  of  the  head  is  needed  in  these  cases  to  obtain  a  good  view. 

Summing  these  points  up  briefly,  we  may  say  that  there  are  three 
conditions  indispensable  for  the  employment  of  the  cystoscope :  1.  The 
urethral  canal  must  have  a  a  caliber  of  22  French  catheter  gauge.  2.  The 
bladder  must  have  a  capacity  of  at  least  four  ounces.  3.  The  water  in  the 
bladder  must  be  translucent,  and  ought  to  be  perfectly  transparent. 

Summary  of  Rules  for  using  the  Instrument. — 1.  See  that  the  blad- 
der contains  at  least  six  ounces  of  clear  fluid.  2.  Eegulate  the  lamp  be- 
forehand, and  do  not  start  the  lamp  until  the  elbow  is  well  "within  the 
bladder.  3.  Do  not  keep  the  cap  in  contact  Avith  the  wall.  4.  Let  the 
manipulation  be  gentle  and  purposive.  5.  Let  the  instrument  remain 
half  a  minute  in  the  bladder  after  the  current  has  been  shut  off,  in  order 
to  completely  cool  the  hood  before  you  withdraw.  6.  Let  the  base  of 
the  bladder  be  examined  first ;  for  the  inferior  zone  of  the  bladder  is  to 
vesical  endoscopy  what  the  optic  disk  is  to  ophthalmoscopy — the  most 
important  area  in  the  examination.  It  is  to  the  inferior  zone  that  the 
cystoscope  is  first  directed,  for  it  is  this  section  of  the  bladder  which  con- 
tains or  conceals  for  the  most  part  those  diseases  which  rank  as  "  obscure." 

(The  special  appearances  of  disease  are  described  in  the  article  on 
"  Cystoscopy."') 

The  Value  of  the  Electric  Cystoscope. — The  value  of  the  electric  cysto- 
scope may  be  estimated  in  various  ways.  The  instrument  can  either 
afford  us  a  clearer  insight  into  pathological  conditions  of  the  A-esical  mu- 
cous memljrane,  and  enable  us  to  watch  the  progress  of  the  disease  and 
the  behavior  of  the  same  under  varying  forms  of  treatment ;  or  it  may 
allow  us  to  control  our  clinical  observations  and  speculations  by  direct 
visual  research,  and  rightly  to  assign  the  more  prominent  symptoms  to 
definite  causes  ;  or,  finally,  it  may  at  once  elucidate  for  us  the  cause  of 
obscure  symptoms  of  urinary  disease,  of  wliicli  we  otlierwise  could  obtain 
no  certain  clew  without  a  cutting  operation. 
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The  following  three  illustrations,  taken  from  Albarran,  give  an  im- 
pression of  the  cystoscopic  picture  of  three  forms  of  bladder  tumor. 

Digital  Exploration. — The  last  measure  at  our  command  for  arriving 
at  a  diagnosis,  and  as  opening  the  way  to  operative  treatment  (in  which 
latter  connection  it  will  be  considered  later),  is  digital  exploration  of  the 
bladder  through  a  perineal  houtonniere. 

Although  this  manoeuvre  had  been  previously  performed  by  many 
surgeons.   Sir   Henry  Thompson  should  nevertheless  be   credited   with 


Fig.  8. — Villous  epithelioma. 
(From  AlbaiTan.) 


Fig.  9. — Small,  smooth  tumor,  with  long 
pedicle.     (From  Albarran.) 


having  proposed  and  established  it  as  a  diagnostic  step  in  cases  of  blad- 
der tumors,  and  so  supported  it  with  ample  experience  as  to  give  it  a 
definite  and  valuable  place  among  the  surgical  procedures  in  this  class  of 
cases.  This  he  did  in  1882  and  1883. 
His  proposition  was  to  employ  this 
manoeuvre  only  in  cases  of  obscure 
bladder  disease  in  which  other  means 
for  diagnosis  had  proved  unavailing. 
The  urethra  should  be  opened  in  the 
usual  way  at  its  membranous  portion 
through  the  perinseum,  sufficiently  to 
admit  the  index-finger,  which  thereafter 
is  passed  through  the  vesical  sphincter 
until  its  tip  lies  within  the  bladder, 
which  for  the  purpose  of  exploration 
should  be  empty.  By  then  pressing 
the  fingers  of  the  other  hand  deeply  in 
above  the    symphysis  pubis  upon  the 

summit  of  the  bladder,  the  interior  of  the  latter  can,  by  rotary  move- 
ments of  the  hand  which  presses  upon  it  from  above,  be  made  to  pass 


Fig.  10. — Lobulated  epithelioma 
(From  Albarran.) 
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over  tlie  tip  of  tlie  finger  Iving  in  its  interior.  The  exploration  may  be 
supplemented,  by  a  finger  in  the  rectum.  In  this  way  the  entire  cavity 
may  be  brought  within  the  reach  of  the  examining  finger.  By  this  means 
Sir  Henry  Thompson  was  led  in  a  considerable  number  of  ol')scure  cases 
to  a  certain  diagnosis  of  bladder  tumors,  and  in  some  to  their  subsequent 
successful  removal,  inasmuch  as  he  advocated  at  that  time  for  the  major- 
ity of  such  cases  their  removal  through  this  wound  already  made. 

The  procedure  was  thus  of  value,  not  only  for  the  diagnostic  but  in  a 
certain  proportion  of  the  cases  for  operative  purposes.  This  is  one  of  its 
chief  advantages,  provided  one  wishes  to  attempt  removal  of  the  growth 
through  this  road ;  and  Sir  Henry  f urtlier  stated  that,  if  the  growth  was  of 
such  a  nature  as  to  preclude  the  jjossibility  of  its  removal  in  this  way,  the 
'boutonniere  in  nowise  deterred  the  surgeon  from  proceeding  immediately 
to  the  high  cut  in  such  a  case. 

The  sense  of  touch  he  also  considered  as  practically  unerring  in  the 
detection  of  bladder  growths.  The  objections  to  be  urged  against  this 
manreuvre  are,  that  it  is  incapable  of  being  employed  in  any  case  in 
which  there  is  a  considerable  bilateral  hypertrophy  of  the  prostate  or  a 
very  narrow  outlet  to  the  pelvis.  A  number  of  examples  of  the  failure 
of  touch  to  detect  growths  are  on  record ;  also,  among  others,  the  follow 
ing  case  of  the  author's : 

The  growth  was  in  this  instance  a  papilloma  made  up  of  fine,  deli- 
cate papillte  which  sprang  from  a  very  ill-defined  base  about  the  size 
of  a  half-dollar  between  and  above  the  ureteral  orifices.  The  fine-er 
wholly  failed  to  appreciate  its  presence,  which,  however,  was  estab- 
lished by  scraping  at  hazard  with  the  curette,  which  brought  away  an 
unmistakable  bit  of  new  growth,  and  enabled  the  operator  thus  guided  to 
accomplish  its  entire  removal  successfully. 

Where  the  cystoscope  has  satisfactorily  demonstrated  a  tumor,  it  is 
unnecessary  to  resort  to  digital  exploration.  The  author  is  in  accord 
with  Sir  Henry  Thompson's  expressed  opinion  as  to  the  harmlessness. 
however,  of  the  Jxmtonniere  operation  in  such  cases,  and  it  may  serve  a 
useful  purpose  as  an  extra  means  of  drainage  subsequent  to  the  high 
operation. 

In  tlie  author's  belief,  however,  the  special  value  of  digital  exploration 
as  described  is  in  those  cases  in  M-hich  there  has  been  a  failure  to  make  a 
diagnosis  by  the  usual  means,  or  by  the  cystoscope,  OA\-ing  to  the  condi- 
tions which  render  impractical)le  the  successful  use  of  the  latter  instru- 
ment, or  through  faihire  to  see  the  gi'owth  even  in  cases  in  which  the 
conditions  are  favorable,  should  such  an  occurrence  happen.  Under  these 
conditions,  and  iu  the  l)elief  of  the  existence  of  bladder  disease  of  unas- 
certainable  nature,  tlie  digital  exploration  should  be  resorted  to,  and  it 
takes  a  i)lace  of  much  value,  involving  almost  no  risk,  as  the  last  of  the 
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steps  in  making  a  diagnosis.  Sir  Henry  Thompson's  recent  views  in  re- 
gard to  the  value  of  cystoscopy  and  digital  exploration  are  expressed  thus 
in  the  Medical  Press  and  Circular,  August  13,  1890:  "But  it  may  be 
said  that  the  diagnosis  may  be  readily  established  by  means  of  the  Leiter 
cystoscope.  I  long  ago  tested  its  value.  Let  me  say,  lirst,  that  the  em- 
ployment of  it  in  the  cavity  of  the  bladder  involves  much  irritation  in 
some  cases,  far  more  than  that  which  follows  the  use  of  the  sound. 

"  Secondly,  that  in  the  presence  of  a  tumor  which  the  slightest  me- 
chanical contact  causes  to  bleed  the  observation  is  mostly  an  imperfect 
one, 

"  Thirdly,  that  the  instrument  is  rarely  necessary  to  determine  the  fact 
of  the  tumor's  presence,  that  being  ascertained  in  nine  cases  out  of  ten  by 
the  ordinary  methods. 

"  Lastly,  it  is  assumed  to  furnish  the  means  of  insuring  a  view  of  the 
growth  which  shall  enable  the  operator  to  determine  whether  it  is  pedun- 
culated and  easily  removable,  or  the  reverse. 

"  In  regard  to  this  important  matter  I  admit  that  the  object  may  be 
obtained,  but  in  the  majority  of  cases  I  am  certain  it  can  not  be  thus  de- 
cided, as  when  the  tumor  is  not  seen  in  profile,  and  when  the  bleeding 
occasioned  permits  only  an  imperfect  view,  a  far  more  accurate  idea  can 
be  obtained  by  '  digital  exploration,'  which  never  produces  a  cystitis,  be- 
coming chronic  and  confirmed,  which  unhappily  too  often  follows  pro- 
longed manipulation  with  a  rigid  cystoscope  in  the  diseased  bladder  of  an 
elderly  patient." 

The  following  comparison,  as  opposed  to  the  above  view  of  the  value 
of  cystoscopy  and  digital  exploration,  is  made  by  Fenwick  : 

"  1.  Digital  exploration  is  a  cutting  operation,  needing  confinement  to 
bed.  Electric  cystoscopy  does  not  need  such  confinement,  although  it  is 
wiser  and  safer  to  have  the  patient  in  bed  for  the  rest  of  the  day.  I  have 
used  the  cystoscope  in  out-patient  and  private  practice,  favorable  cases 
being  examined  without  any  preparation.  Certain  cases,  however,  as  will 
be  seen  in  the  third  statement,  are  not  examined  except  when  in  bed. 

"  2.  The  former  operation  needs  an  anaesthetic.  In  the  latter  it  is  not 
absolutely  necessary.  In  the  greater  number  of  cases  I  have  neither  used 
gaseous  narcosis  nor  cocaine.  I  employ  anaesthesia  {a)  in  females  for 
delicacy,  (b)  in  tuberculosis  or  similar  cases  where  the  prostatic  urethra 
is  extremely  sensitive,  (c)  in  order  to  make  a  leisurely  diagnosis  of  a  dis- 
covered growth,  so  as  to  determine  the  expediency  of  operating. 

"  3.  Digital  exploration  is  not  absolutely  free  from  risk  or  haemorrhage, 
and  frequently  either  a  troublesome  fistula  or  a  hypersensitive  scar  is  left 
in  the  urethra.  Cystoscopy  is  in  most  cases,  if  it  be  gentle  and  purpo- 
sive, as  free  from  risks  as  routine  catheterism  or  sounding.  There  is,  as 
every  surgeon  is  aware,  some  risk  in  the  first  introduction  of  any  instru- 
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ment  through  the  deep  urethra — a  risk  ^vhich  must  not  be  made  hght  of. 
There  is  also  some  danger  to  be  incurred  in  washing  out  the  bladder  for 
the  first  few  times  if  residual  urine  be  present ;  and,  lastly,  there  are  cer- 
tain diseases,  such  as  tuberculosis  of  the  urinary  tract,  which  resent  at 
once  any  instrumental  interference. 

"  The  surgeon  must  therefore  select  cases  for  routine  observation  with 
care  and  judgment — ^those  which  his  knowledge  of  the  idiosyncrasies  of 
urinary  disease  can  assure  him  will  be  suitable.  He  must  regard  the 
cystoscope  in  the  same  light  and  -^dth  the  same  deference  that  he  should 
regard  the  bougie,  the  sound,  or  the  catheter,  for,  as  Sir  Henry  Thomp- 
son has  so  tersely  and  so  wisely  expressed  it,  '  The  introduction  of  an  in- 
strimient  is  more  or  less  an  evil,  never  to  be  resorted  to  unless  a  greater 
evil  be  present,  which  its  employment  may  probably  remedy.' 

"  I  myself  avoid  using  the  cystoscope  if  the  following  conditions  are 
present :  (1)  Ob^dous  tuberculosis  of  the  urinary  tract ;  (2)  traumatic  renal 
hsematuria  of  recent  origin ;  (3j  irregularly  enlarged  prostates  ;  (4)  resid- 
ual urine  due  to  ataxia  ;  (5)  phosphaturia. 

"  I  include  traumatic  renal  hsematuria  on  the  strength  of  a  fatal  case 
which  occurred  quite  recently  in  my  own  practice. 

"  4.  In  most  cases  the  educated  eye  is  to  be  preferred  to  and  relied 
upon  rather  than  the  finger. 

"  5.  It  must  be  readily  admitted  that  digital  exploration  allows  of  the 
bladder  being  subsequently  drained,  but  the  rest  thus  afforded  is  not 
always  necessary,  nor  is  it  always  productive  of  benefit. 

"  A  belief  has  been  expressed  that  the  early  use  of  the  cystoscope  in 
haematuria  will  tend  to  limit  the  size  and  number  of  vesical  papillomata 
by  enabling  us  to  detect  and  remove  these  and  other  growths  in  their 
very  infancy. 

"  I  do  not  quite  agree  with  this  belief,  for  a  careful  examination  of  the 
histories  and  pathological  si^ecimens  of  vesical  growths  has  convinced  me 
that  vesical  tumors  do  not  obey  a  fixed  law  of  develojDment,  for  they  do 
not  increase  in  size  ^^arz  passu  with  the  duration  of  symptoms.  The 
increase  depends  upon  the  character  of  the  growth,  its  position  in  the 
bladder,  and  its  method  of  attachment  to  the  wall.  It  is  therefore  pos- 
sible for  a  growth  to  attain  a  considerable  size  before  any  evidence  is 
afforded  of  its  presence.  It  thus  lies  '  latent '  until  a  chance  congestion 
or  accident  develops  the  characteristic  hsematuria."' 

Duration  of  the  Disease,  and  Prognosis. — In  the  majority  of 
cases  of  both  benign  and  cancerous  growths  the  progress  of  the  disease 
is  usually  slow.  Guyon  refers  to  an  instance  of  1)enign  growth  in  which 
characteristic  symptoms  had  been  present  for  twenty-seven  years  before 
death  occurred,  and  other  instances,  in  wliich  the  nature  of  the  growth 
was  presumably  cancerous,  in  which  the  disease  had  lasted  fifteen  years 
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before  death.  These  are,  however,  exce23tional.  It  is  probably  fair  to 
assume  that  the  average  duration  of  the  disease  after  the  appearance  of 
the  first  symptoms  is  from  three  to  five  years. 

On  the  other  hand,  exceptionally,  a  j)atient  may  die  within  a  few 
months,  from  the  presence  of  the  bladder  growth.  In  such  cases  death  is 
usually  due  to  frequent  and  repeated  haemorrhages  alone,  or  from  the 
effects  of  cystitis  and  nephritis  superadded. 

Cancerous  growths  kill  the  patient  by  exhaustion,  haemorrhages,  or 
by  extension  or  metastasis  to  other  organs.  Ordinarily  the  patient  fails 
slowly,  often  recuperating,  however,  wholly  in  the  intervals  between  the 
attacks  of  bleeding  in  cases  of  benign  growth,  if  the  intervals  are  suf- 
ficiently long. 

Ko  definite  prognosis  as  to  the  duration  of  the  disease  can  be  given. 
It  can  only  be  said  that,  practically  speaking,  death  is  the  inevitable  result 
in  all  cases  of  bladder  tumors  if  left  to  themselves.  The  prognosis  after 
surgical  operation  will  be  dealt  with  in  considering  the  operative  treat- 
ment. 

Treatment.  Palliative  Treatment. — -Palliative  treatment,  it  may  be 
said  at  once,  is  wholly  unavailing  so  far  as  cure  is  concerned.  Some 
measures,  however,  may  be  employed  with  temporary  benefit  to  check 
haemorrhage,  and  perhaps  by  so  doing  enable  the  patient  to  recover  sufli- 
cient  strength  to  undergo  surgical  operation,  if  appropriate.  For  this  pur- 
pose in  the  author's  experience  long-continued  irrigations  of  the  bladder 
through  a  soft-rubber  catheter  with  very  hot  water,  110°  to  120°  Fahr., 
best  accomplishes  the  purpose.  The  use  of  strong  astringents  and  of 
styptics  within  the  bladder  can  not  be  advised,  as  they  are  liable  to  pro- 
duce tough  coagula,  and  to  render  the  evacuation  of  the  bladder  more 
difficult  than  it  already  was. 

In  cases  in  which  there  has  been  already  a  severe  hEemorrhage  and  a 
coagulation  of  blood  within  the  bladder,  the  author  believes  that  it  is 
wiser  to  allay  vesical  tenesmus  and  pain  by  the  administration  of  opium 
rather  than  to  attempt  to  remove  the  clots  by  breaking  them  up  and 
washing  them  out  with  large  catheters  or  evacuators.  The  latter  practice 
is  likely  to  result  in  renewal  of  the  bleeding  as  fast  as  the  clots  are  re- 
moved, whereas  the  pressure  caused  by  the  filling  up  of  the  bladder  with 
clots  tends  to  check  the  hsemorrhao:e  after  °  a  certain  time  of  its  own 
accord,  and  in  the  course  of  a  few  hours  disintegration  of  the  coagula 
and  their  evacuation  will  occur  spontaneously. 

If  this  expectant  treatment,  however,  be  followed  in  such  a  case,  a 
careful  watch  should  be  kept  to  see  that  the  flow  of  blood  and  retained 
urine  in  the  bladder  does  not  increase  to  a  dangerous  point,  which  can  be 
determined  by  frequent  examination's  of  the  organ  above  the  symphysis 
pubis.      The   patient's   general   condition   also   furnishes   a   satisfactory 
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guide.     The  occurrence  of  such  an  attack  of  bleeding  should  lead  to  as 
speedy  an  operative  treatment  as  the  patient's  condition  will  allow. 

Any  palliative  measures,  such  as  the  administration  of  drugs  by  the 
mouth  or  by  the  rectum,  are  of  too  little  value  to  notice. 

Operative  Treatment  of  Benign  Gro-wths. — It  may  be  stated  as 
an  axiom  that  in  all  cases  of  benign  tumors  removal  of  the  growth  should 
be  undertaken  at  the  earliest  available  moment  after  the  establishment  of 
the  diagnosis,  except  in  the  presence  of  definite  contra-indications.  (The 
question  of  operative  measures  in  cases  of  malignant  growth  will  be  con- 
sidered under  a  separate  heading.)  The  only  contra-indications  in  cases 
of  benign  growth  that  seem  worthy  of  much  consideration  are  such  ex- 
haustion of  the  patient  as  to  render  the  issue  of  the  operation  hopeless,  or 
the  presence  of  grave  renal  disease,  or  some  other  complicating  malady 
which  on  general  principles  would  contra-indicate  any  surgical  opera- 
tion. 

Although  isolated  instances  of  the  removal  of  bladder  tumors  occurred 
in  the  hands  of  various  surgeons  from  the  time  of  Corvilard,  who  in  1639 
removed  a  bladder  tumor  by  the  lateral  cut  for  stone,  down  to  1880,  the 
operative  treatment  of  this  condition  practically  dates  from  about  the 
latter  year.  Since  that  time  this  condition,  which  formerly  was  con- 
sidered as  among  the  rarest  of  diseases,  has  been  shown  to  be  much 
more  common  than  it  was  supposed  to  have  been,  and  within  the  last 
eleven  years  the  number  of  cases  observed  has  been  very  large,  and  the 
number  of  those  operated  upon  has  been  sufficient  to  furnish  a  series  of 
data  upon  which  to  base  satisfactory  conclusions  as  to  the  results  of  treat- 
ment by  operation  in  the  various  classes  of  tumors,  and  the  relative  advan- 
tages of  the  difl:erent  methods. 

For  the  removal  of  growths  from  the  bladder  one  of  two  routes  is 
most  commonly  employed :  that  through  the  perineeum,  as  proposed  in 
1883  by  Sir  Henry  Thompson,  and  the  suprapubic.  In  women  Ave  have 
in  addition  colpocystotomy.  And  there  have  also  been  proposed  by 
Langenbuch  and  Helferich  special  operations.  That  by  the  perinaeum  is 
described  by  Sir  Henry  Thompson  as  follows :  (The  urethra  is  opened  in 
the  median  line,  as  described  under  "  digital  exploration,"  and  the  finger 
is  pushed  into  the  bladder  and  its  interior  explored.) 

"  When  the  survey  of  the  vesical  cavity  has  been  completed,  the  opera- 
tor has  to  determine  tlie  following  question :  Am  I  capable  of  complet- 
ing my  design  of  removing  the  tumor  before  me  wholly  or  partially,  as 
the  case  may  be,  through  the  incision  made,  or  should  I  do  so  more  effi- 
ciently through  a  suprapubic  opening  ?  For  it  may  be  taken  for  granted 
that  a  case  may  occasionally  present  itself  in  which  the  latter  course  may 
appear  to  be  preferable,  and  if  so  there  is  no  reason  wliatever  for  not 
selecting  it.     The  perineal  incision  made  will  not  add  to  the  risks  of  the 
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Fig.  12. 


case,  and  it  has  afforded  that  most  important  element,  the  means  of  ob- 
taining an  exact  diagnosis. 

We  shall  now  consider  the  means  which  it  is  desirable  to  employ  in 
order  to  remove  the  tumor,  when,  having  examined  it  fully,  we  have 
decided  to  make  an  at- 
tempt through  the  peri- 
neal opening.  First,  if 
we  have  the  good  for- 
tune to  encounter  a 
single  growth,  polypoid 
in  form,  and  therefore 
with  a  pedicle  of  no 
great  width,  there  need 
be  no  hesitation  what- 
ever in  introducing  a 
pair  of  forceps  into  the 
cavity  of  the  bladder, 
and  employing  them 
there  without  any  aid 
from  the  operator's 
finger.  The  forceps  to 
be  used  for  this  pur- 
pose are  to  have  rather 
wide  and  serrated  mar- 
gins where  the  blades 
meet,  so  as  to  crush  but 
without  any  power  to 
cut  the  tissues  seized. 
These  forceps  should 
be  provided  in  differ- 
ent forms.  The  first  or 
simplest  pattern  should 
be  straight,  resembling 
an  ordinary  lithotomy 
forceps ;  others  should 
be  curved    for   seizing 

tumors  which  are  situated  laterally  and  near  to  the  neck  of  the  bladder,  in 
which  last-named  position  the  straight  forceps  are  powerless  to  grasp  the 
tumor. 

A  pair  of  each  pattern  should  have  cutting  edges  for  exceptional 
cases  when,  for  example,  the  growth  is  more  firm  and  solid  than  usual. 
"When  the  blades  are  free  in  the  cavity,  they  have  merely  to  be  opened 
easily  and  widely,  and  on  closing  them  it  is  almost  certain  that  they  will 
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grasp  the  polypus  more  or  less  completely.  The  proceeding  thus  advised 
is  more  likely  to  prove  successful  in  accomplishing  its  object  than  is  the 
attempt  to  seize  a  stone  in  the  bladder.  But  here  let  it  be  observed  that 
no  suprapubic  pressure  should  be  made  during  this  act ;  nothing  should 
be  done  to  interfere  with  the  natural  contour  of  the  bladder.  The  opera- 
tor, by  light  and  easy  movements  of  the  forceps  in  varied  directions, 
ascertains  that  he  has  the  growth  within  their  grasp.  My  advice  is  that, 
above  all  things,  he  is  not  now  to  pull  forcibly,  but  that  he  is  to  press 
firmly  the  blades  together,  biting  or  chewing  a  little,  if  I  may  use  the 
terms,  with  the  extremities  of  the  blades,  without  changing  the  original 
situation  of  the  bite  or  grasp.  Then  a  little  twisting  movement  may 
help  to  disengage  the  mass,  which,  if  accomplished,  the  forceps  will  be 
felt  to  be  free,  and  may  be  withdrawn  with  their  contents ;  after  which 
the  finger  enters  to  feel  what  remains,  and  what  more  must  be  done  in 
order  to  complete  the  removal.  Let  me  remark,  whenever  the  forceps 
has  removed  a  portion,  however  small,  the  instrument  should  never  be 
reintroduced  until  the  finger  has  again  examined  the  interior,  and  en- 
abled the  operator  to  form  a  fresh  estimate  of  the  portion  remaining,  if 
any,  to  be  removed.  But,  supposing  that  the  tumor  has  not  been  sepa- 
rated by  the  moderate  amount  of  forceps  action  described,  the  operator 
may  disengage  and  remove  them ;  when  on  introducing  the  finger  he 
will  probably  find  the  part  so  nearly  severed  that  the  actual  division  may 
be  completed  with  the  finger-nail.  There  is  really  no  difiiculty,  nor  is 
there  any  risk,  Avith  ordinary  care,  in  removing  a  growth  or  two  of  pe- 
dunculated form,  sufficiently  near  to  the  walls  of  the  bladder  to  render 
the  operation  a  permanently  successful  one.  I  suppose  that  the  ultimate 
result  of  dividing  the  pedicle  of  a  tumor  in  the  manner  described  is  such 
a  cicatrization  of  the  wound  as  to  prevent  the  recurrence  of  outgrowth 
from  that  spot  hereafter.  (The  different  forms  of  forceps  are  shown, 
Figs.  11-15.) 

"  Other  means  may  be  used  according  to  the  judgment  of  the  sur- 
geon. A  very  small  ecrasetir,  with  violin-string  ligature,  may  be  ma- 
nipulated by  the  side  of  the  index-finger,  and  used  in  polypoid  forms  of 
tumors.  In  the  cases  of  women,  such  a  tumor  may  sometimes  be  slowly 
and  carefully  brought  into  view  by  traction  on  the  forceps,  and  then  the 
pedicle  may  be  ligatured.  I  have  succeeded  in  doing  this  in  one  case  ; 
so  has  Mr.  Bryant. 

"  In  another  I  drew  a  polypoid  mass  within  view,  and  found  it  was  a 
completely  encysted  calculus ;  I  then  opened  the  mass,  when  the  calculus 
escaped. 

"  In  the  male  it  has  occasionally  happened  that  the  tumor  can  be 
drawn  through  the  wound,  as  happened  with  Mr.  Davies  Colley,  and  also 
with  Mr.  Morris,  in  whose  case  the  growth  seemed  to  have  been  extruded 
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bj  natural  vesical  efforts  on  the  day  after  operation  (having  been  left 
untouched  on  the  first),  and  was  then  removed,  the  patient  making  a 
good  recovery. 

"  When  the  growth  takes  a  more  complex  form — as  when  several 
lobes  spring  from  a  wider  base,  the  forceps  must  be  depended  upon  for 
removing  them  by  rejDetitions  of  the  same  process  which  is  employed  for 
the  single  growth.  But  when  the  base  is  wider  still  and  the  growth  is 
less  prominent,  it  is  doubtful  whether  complete  extirpation  is  possible  by 
any  proceeding,  either  through  a  perineal  or  through  a  suprapubic  open- 
ing. The  wide  base  involves  such  intimate  continuity  of  tissue  between 
the  coats  of  the  bladder  and  the  structures  of  the  growth,  that  I  believe 
separation  to  be  mostly  impossible  ;  and  that  ablation  of  the  prominent 
portions  of  the  growth,  when  feasible,  should  be  undertaken  only  with 
the  view  of  retarding  its  progress,  but  with  no  prospect  of  affecting  com- 
plete separation  of  the  disease  from  the  body. 

"  These  portions  are  to  be  seized  and  destroyed,  partly  by  removal,  on 
the  plan  just  described,  and  partly  by  crushing,  and  thus  inducing  spha- 
celus and  sloughing  of  the  growth.  The  question  of  applying  some 
chemical  astringent  arises  in  such  cases,  and  its  utility  may  be  regarded 
perhaps  as  twofold.  A  solution  of  the  perchloride  of  iron  may  tend  to 
check  the  haemorrhage,  which  is  almost  invariably  very  free  for  a  few 
hours  after  the  removal  of  wide-based  growths,  and  it  may  partially  de- 
stroy the  portion  which  remains  after  the  forceps  have  done  their  work. 
For  this  purpose  I  have  contrived  a  straight  and  also  a  curved  glass  syringe 
containing  a  small  sponge,  saturated  with  the  solution  ;  the  sponge  be- 
ing pressed  by  the  piston  permits  the  escape  through  small  perforations 
at  the  extremity  of  from  30  to  60  minims  of  the  solution,  at  the  precise 
spot  where  it  is  desired  to  make  the  application. 

"  There  is  one  circumstance  important  to  be  noted,  especially  in  deal- 
ing with  the  less  prominent  growths ;  and  that  is,  the  effect  of  strong 
suprapubic  pressure  made  by  an  assistant  in  relation  to  their  apjoarent 
situation,  and  their  mode  of  presentation  to  the  finger  of  the  operator 
engaged  in  exploring  the  bladder,  and  in  estimating  their  size  and  form. 
If  that  pressure  is  considerable,  it  foi'ces  the  upper  wall  of  the  bladder 
into  its  own  cavity,  and  thus  gives  to  the  growths  a  larger  contour  than 
they  possess,  and  makes  them  apparently  salient  to  a  much  greater  ex- 
tent than  they  really  are.  Thus  an  eager  or  inexperienced  operator, 
unaware  of  the  effect  of  strong  suprapubic  pressure,  might  be  led  to  seize 
the  mass  offered  to  the  forceps,  through  the  influence  of  this  pressure, 
and,  under  the  belief  that  it  was  a  large  growth,  he  might  inflict  a  fatal 
wound  by  crushing  a  double  fold  of  the  coats  of  the  bladder,  and  so 
making  an  opening  into  the  peritonseum.  To  avoid  such  a  catastrophe, 
it  is  only  necessary,  first,  to  decline  the  attempt  to  destroy  any  growth 
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wliicli  is  clearly  not  sufficiently  salient  to  admit  of  complete  or  nearly 
complete  removal ;  and,  secondly,  never  to  employ  tlie  forceps  while 
forcible  suprapubic  pressure  is  made — at  least,  no  more  pressure  than  is 
desirable  just  to  steady  and  support  the  bladder  and  the  parts  adjacent." 

The  Suprapubic  Operation. — The  revival  of  suprapubic  cystot- 
omy since  1880,  owing  to  the  introduction  of  the  Garson-Petersen  tech- 
nique, and  the  application  to  the  operation  of  the  antiseptic  regimen,  and 
the  successful  modifications  and  imj)rovements  that  have  followed  from 
time  to  time,  have  made  it  one  of  the  most  useful  of  the  surgical  opera- 
tions of  to-day,  and  its  greatest  benefits  are  to  be  found  in  connection 
with  the  removal  of  bladder  tumors. 

The  suprapubic  operation  j^roperly  had  its  origin  in  the  hands  of 
Pierre  Franco,  who  performed  it  with  success  in  Lausanne  about  1560. 
Franco  in  this  case  rendered  the  extraction  of  the  stone  more  easy  by 
pushing  it  upward  by  two  fingers  in  the  rectum.  The  case  of  Jean  Doot, 
of  Amsterdam,  may  be  quoted  among  the  early  operations  as  a  matter  of 
curiosity,  he  having  removed  a  stone  from  his  own  bladder  through  an 
incision  above  the  pnbes,  made  with  a  shoemaker's  knife. 

In  1581  Pousset  recommended  the  injection  of  the  bladder  with 
water,  with  a  view  to  elevating  it  above  the  symphysis,  previous  to  incis- 
ing it.  Pietre,  in  1635,  tried  to  accomplish  the  same  result  by  the  intro- 
duction of  a  sound  into  the  bladder. 

The  operation  was  not  much  heard  of  until  Douglas  and  Cheselden, 
in  England,  almost  a  century  later,  revived  it,  both  practicing  it  success- 
fully several  times.  It  now  was  frequently  pei-formed,  meeting  with 
varying  success  and  failure,  until  it  came  into  the  hands  of  Frere  Come, 
who  in  1Y99  had  operated  one  hundred  times,  with  only  nineteen  deaths. 
Perineal  section  was  practiced  in  combination  with  the  high  cut  by  Come 
and  by  Sermes  before  him. 

In  our  century  many  surgeons  have  done  the  operation,  among  them 
Dupuytren,  Souberbielle,  Sir  Everard  Home,  Leroy  d'Etiolles,  Nelaton, 
Civiale,  etc.,  but  it  may  be  said  that  throughout  this  time,  until  of  recent 
years,  the  operation  steadily  lost  ground. 

Up  to  1880  but  little  change  was  made  in  the  technique.  Since  then 
three  notable  advances  have  again  placed  it  in  the  category  of  favorite 
surgical  operations ;  these  steps  are :  (1)  Antiseptics ;  (2)  vesical  suture 
or  drainage ;  (3)  vesical  injection  combined  with  the  use  of  the  rectal 
balloon. 

Rectal  Balloon. — In  1880,  at  Copenhagen,  Petersen  described  his  method 
of  raising  the  bladder  and  with  it  the  peritoneal  fold  by  means  of  an 
oval-shaped  rectal  balloon.  (Garson  had  previously  demonstrated  the 
same  possibilities  on  the  cadaver.) 

The  process  consists,  after  the  patient  is  prepared  in  the  usual  way 
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for  operation,  in  passing  a  catlieter  into  the  bladder  through  which  about 
ten  ounces  of  a  four-per-cent  boracic-acid  solution  is  injected,  the  rubber 
balloon  greased  with  vaseline  folded  upon  itself  longitudinally,  having 
been  previously  introduced  by  an  assistant  into  the  rectum,  so  that  its 
outer  end  is  securely  placed  above  the  sphincter.  Ten  ounces  of  warm 
water  are  then  injected  into  the  balloon  (some  operators  prefer  to  make 
the  preliminary  incisions  through  the  abdominal  muscles  previous  to  in- 
flating the  balloon,  and  this  is  the  author's  own  preference,  the  object 
being  to  reduce  the  period  of  rectal  distention  to  as  short  a  time  as  pos- 
sible). By  this  manoeuvre  the  peritoneal  fold  at  its  attachment  to  the 
anterior  surface  of  the  bladder  is  raised  from  two  to  four  fingers'  breadth 
above  the  symphysis  pubis,  and  thereby  is  avoided  one  of  the  principal 
dangers,  as  already  pointed  out,  of  the  operation — namely,  the  wounding 
of  the  peritonaeum.  In  a  few  cases  the  peritonaeum  will  have  an  abnor- 
mally lower  attachment,  and  will  not  be  raised  sufiiciently  above  the 
symphysis  pubis  under  these  circumstances. 

In  a  few  others,  owing  to  previous  inflammatory  processes,  the  peri- 
tonaeum may  be  found  to  be  attached  to  or  about  the  symphysis  pubis. 
In  such  cases  it  must  necessarily  be  wounded  before  entering  the  bladder. 

In  still  another  class  of  cases,  chiefly  those  in  which  a  long-standing 
cystitis  has  been  associated  with  prostatic  hypertrophy,  resulting  in  great 
thickening  and  rigidity  of  the  bladder,  the  bladder  will  be  found  to 
have  lost  its  elasticity,  and  be  incapable  of  sufiicient  distention  to  allow 
of  its  being  elevated  above  the  symphysis  pubis.  With  these  exceptions 
the  bladder  will  rise,  as  already  described,  when  Petersen's  method 
is  used. 

Various  experiments,  notably  those  of  Garson,  of  Fehleisen,  and  re- 
cently of  Dr.  A.  B.  Strong,  of  Chicago,  with  reference  to  the  degree  of 
elevation  of  the  bladder  by  the  use  of  the  rectal  balloon  in  conjunction 
with  the  injection  of  varying  quantities  of  fluids  of  different  kinds  and 
of  air  into  the  bladder,  have  established  the  fact  of  its  more  or  less  suc- 
cessful accomplishment  in  the  large  majority  of  instances,  and  given  it  a 
valuable  position  in  the  eyes  of  many  surgeons. 

Dr.  Strong's  conclusions,  derived  from  his  anatomical  study  of  the 
subject,  are  as  follows  : 

"  1.  In  the  normal  condition,  the  bladder  and  rectum  being  empty, 
the  apex  of  the  bladder  and  peritoneal  reflection  are  a  little  above  the 
arch  of  the  pubes. 

"2.  In  moderate  distention  of  the  bladder,  the  anterior  peritoneal 
reflection  is  below  the  arch;  with  the  same  degree  of  distention  and 
the  bladder  pressed  against  the  abdominal  wall,  the  peritonaeum  ascends 
higher. 

"  3.  Suprapubic  cystotomy  can  be  most  easily  and  safely  performed 
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when  the  bladder  is  lifted  from  the  pelvic  floor  and  moderately  distended 
against  the  abdominal  wall. 

'•'  4.  Distention  of  the  rectum  alone  elevates  the  base  of  the  empty 
bladder,  but  does  not  raise  materially  the  vesico-abdominal  fold  of  peri- 
tonseum. 

"  5.  Distention  of  the  bladder  alone,  in  thin  subjects  particularly,  re- 
quires relatively  a  greater  amount  of  fluid  to  elevate  the  peritoneal  re- 
flection. The  bladder  is  not  crowded  against  the  abdominal  wall,  but 
rather  falls  away  from  it. 

"  6.  Moderate  distention  of  both  rectum  and  bladder  meets  the  indica- 
tion the  best ;  from  ten  to  twelve  ounces  in  the  rectal  bag,  and  eight  to 
ten  in  the  bladder,  is  generally  enough,  and  seems  to  be  a  safe  quantity  to 
use. 

"  7.  Dilatation  of  the  rectum  first  and  the  bladder  afterward  lifts  the 
peritoneal  reflection  the  highest. 

"  8.  The  object  of  the  rectal  bag  is  to  elevate  the  distended  bladder 
and  press  it  against  the  abdominal  wall  and  so  crowd  up  the  perito- 
ngeum. 

"  9.  To  meet  the  indication,  the  gut  should  be  dilated  from  the  anus  to 
near  the  promontory  of  the  sacrum. 

"  10,  The  rectal  bag  should  be  sausage-shaped,  of  rather  thin  rubber, 
rather  than  pyriform  and  thick,  for  the  thinness  enables  it  to  follow  up 
the  gut,  and  the  shape  makes  uniform  pressure  throughout  the  entire 
length. 

"  11.  In  a  very  fleshy  subject,  with  a  flabby  or  pendulous  belly,  the  blad- 
der is  relatively  freely  movable.  In  such  a  case  it  will  easily  rise  out  of  the 
pelvis  against  the  abdominal  wall,  when  alone  distended  with  a  moderate 
quantity  of  water  ;  the  rectal  bag  may  then  be  safely  dispensed  with. 

"  12.  Air  injected  into  the  bladder  of  a  subject  lifts  the  bladder  and 
its  peritoneal  reflection  out  of  the  pelvis  better  than  water. 

"  13.  In  one  case  the  gut  was  ruptured  opposite  the  promontory  of  the 
sacrum  with  twenty -three  ounces  in  the  rectal  bag ;  in  no  case  was  the 
bladder  ruptured. 

"  14.  In  the  cases  reported  an  average  of  fourteen  ounces  in  the  rectal 
bag  and  twelve  in  the  bladder  elevated  the  anterior  peritoneal  reflection 
an  average  of  one  inch  and  a  half  above  the  crest  of  the  pubes ;  the 
apex  of  the  bladder  was  one  inch  higher." 

In  twenty-flve  experiments  reported  by  Dr.  Ilelmuth,  when  the  blad- 
der alone  was  injected  with  twenty-seven  ounces  of  water,  the  peritoneum 
was  lifted  two  inches  and  the  apex  of  the  bladder  four  inches  above  the 
crest  of  the  pubes.  In  five  cases  ruptui-e  of  the  bladder  occurred  with 
an  injection  of  fiftj'^-nine  fluid  ounces. 

Of  recent  years  there  has  been  a  tendency  on  the  part  of  various 
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surgeons  to  omit  the  use  of  the  rectal  balloon,  and  to  operate  witliout  it, 
in  the  ordinary  position  of  the  patient,  or  to  adopt  the  postural  method 
of  raising  the  bladder  introduced  and  practiced  by  Trendelenburg,  who 
omits  the  rectal  balloon  entirely,  and  seeks  to  secure  the  elevation  of  the 
bladder  by  raising  the  legs  and  pelvis  of  the  patient.  When  this  is  done, 
Trendelenburg  says  that,  the  intestines  and  diaphragm  falling  toward  the 
thorax,  draw  the  bladder  after  them  out  of  the  pelvis,  and  that  the  lat- 
ter organ  and  its  anterior  peritoneal  fold  are  in  this  way  as  satisfactorily 
raised  as  by  means  of  the  rectal  balloon ;  and  that  the  additional  advan- 
tage is  offered  in  that  the  bladder  maintains  its  elevated  position  after  it 
is  opened,  and  is  thus  rendered  easier  of  access  for  instrumental  manipu- 
lations in  its  interior. 

Trendelenburg  has  devised  a  special  form  of  operating  chair,  by 
which  the  inverted  posture  of  the  patient  is  secured.  In  its  absence  the 
same  end  may  be  attained  by  placing  cushions  beneath  the  pelvis,  and 
having  the  legs  raised  by  assistants.  The  objections  to  Trendelenburg's 
method  are  the  necessity  of  possessing  the  special  operating  chair,  or,  in 
its  absence,  of  being  obliged  to  maintain  the  awkward  position  of  the 
patient  at  the  cost  of  considerable  labor,  but  more  especially,  so  far  as  the 


Fig.  16. — Trendelenburg's  operating-chair. 


author's  experience  goes,  the  elevation  of  the  bladder  is  far  less  satisfac- 
tory than  that  secured  by  Petersen's  method.  (Trendelenburg's  chair  is 
shown  in  Fig.  16). 

In  the  author's  experience,  the  rectal  balloon  is  of  the  greatest  assist- 
ance and  value  in  elevating  the  bladder  and  its  peritoneal  fold,  and  push- 
ing the  whole  organ  forward  against  the  abdominal  wall,  and  making  it 
much  more  accessible. 
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The  dangers  attending  tlie  use  of  Petersen's  method,  that  have  been 
dwelt  upon,  are  rupture  of  the  bladder  and  rupture  of  the  rectum.  Ex- 
amples of  such  occurrences  are  noted  in  the  Annals  of  Surgery,  vol.  xii, 
1S90,  page  129,  by  Dr.  Fowler,  of  Brooklyn,  who  publishes  an  instance 
of  this  accident  occurring  in  his  own  practice.  This  happened  in  a 
man  sixty-three  years  of  age,  who  was  the  sul)ject  of  an  hypertrophied 
prostate.  The  rectal  colpeurynter  and  the  bladder  were  each  injected 
with  eight  ounces  of  fluid.  The  rectum  was  ruptured  in  this  case,  a  rent 
of  four  inches  having  occurred  upon  its  upper  wall.  The  autopsy  showed 
that  the  rectal  wall  was  unusually  thin  and  weak.  The  author  then 
quotes  the  following  cases  : 

That  of  Cadge,  reported  in  1886  (Proc.  Eoy.  Med.  and  Chir.  Soc'y, 
London,  page  97,  1886),  in  which  the  rectum  was  ruptured  by  a  colpeu- 
rynter containing  eighteen  ounces  of  fluid. 

E'icaise,  in  1888.  A  rupture  of  the  rectum,  the  rectal  bag  being  filled 
with  ten  and  a  half  ounces,  and  the  bladder  with  eight  and  a  half  ounces 
of  fluid.     This  accident  happened  in  a  man  sixty-five  years  of  age. 

In  old  people,  with  trabeculated  bladders,  there  are  occasionally  found 
diverticula  with  very  thin  outer  walls,  which  moderate  distention  of  the 
bladder  would  be  quite  sufficient  to  rupture.  It  is  impossible  to  have  a 
knowledge  of  the  existence  of  this  condition  beforehand,  and,  as  it  is  rare, 
the  surgeon  may  justifiably  take  the  risk  of  its  being  present  in  any  given 
case.  In  adults  the  danger  of  rupture  of  the  rectum  will  be  practically 
never  incurred,  if  the  quantity  of  fluid  injected  into  the  balloon  and  blad- 
der is  limited  to  ten  counces  in  each,  and  this  is  almost  always  suflicient 
to  raise  the  bladder  satisfactorily. 

If,  during  the  injection  of  either  the  bladder  or  rectal  balloon,  great 
resistance  is  experienced,  it  should  be  taken  as  an  indication  to  cease  at 
once  from  the  attempt  to  force  in  any  more  fluid,  and  the  operation 
should  be  proceeded  with  as  well  as  may  be  under  the  conditions.  Such 
resistance  will  be  encountered  in  cases  in  which  there  is  a  small  bladder 
with  thickened,  rigid  walls,  such  as  are  seen  in  certain  patients,  as  the 
result  of  chronic  cystitis,  or  hypertrophy  of  the  prostate,  and  will  be 
also  noticed  in  the  rarer  condition  of  extreme  bladder  irritability, 
which  sometimes  persists  even  during  the  anaesthesia  of  ether,  the  or- 
gan contracting  violently  after  a  few  ounces  have  Ijecn  injected  into  it. 

In  a  few  cases,  failure  to  elevate  the  peritoneal  fold  occurs,  owing 
to  its  adherence,  from  previous  inflammatory  action,  to  or  about  the 
symphysis  pubis.  But  the  above  conditions  are  relatively  rare,  and 
Petersen's  method  is  applicable  and  innocuous  in  the  vast  majority  of 
cases. 

In  children,  three  ounces  of  fluid  in  the  bladder  and  three  in  the 
rectal  balloon  will  be  ordinarily  free  from  risk,  and  sufiicient. 
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The  abdominal  incisions  are  next  made  in  the  following  way :  The 
incision  is  begun  in  the  median  line  about  three  or  four  inches  above  the 
symphysis  pubis  (in  fat  subjects  the  incision  should  be  longer,  in  lean 
ones  shorter),  and  is  carried  down  to  and  a  little  over  the  upper  margin 
of  the  symphysis  pubis.  The  fascia  covering  the  recti  muscles  is  next  di- 
vided, and  the  incision  carried,  if  possible,  through  the  linea  alba  down  to 
the  prevesical  space.  This  is  at  once  recognized  by  the  presence  within 
it  of  more  or  less  yellow  fat.  Immediately  beneath  this  lies  the  bladder. 
At  this  point  of  the  operation  there  are  two  methods  of  procedure  ad- 
vised. Most  operators  counsel  the  lifting  up,  toward  the  upper  angle  of 
the  wound,  of  the  presenting  fat,  with  the  index-finger,  until  the  bladder 
is  exposed  to  view.  The  object  of  this  manoeuvre  is  to  carry  upward 
with  the  finger,  together  with  the  fat,  the  peritoneal  fold  which  may  lie 
within  it. 

The  objection  to  doing  this  lies  in  the  disturbance  of  the  contents  of 
the  prevesical  space,  for,  in  some  instances,  especially  where  there  is  a 
good  deal  of  fat,  holes  and  pockets  may  be  made  by  pulling  up  the  fat  as 
described,  which  will  give  lodgment  subsequently  to  the  fluid  draining 
from  the  bladder,  and  incur  the  risk,  which  is  one  of  the  most  serious 
ones,  as  already  mentioned,  of  originating  in  these  spaces,  septic  phleg- 
mon and  subsequent  pus-burrowing.  It  is  a  rule  that  can  not  be  too 
strongly  adhered  to  that  there  should  he  as  little  disturbance  as  possible 
of  the  anatomical  relations  of  the  tissues  lying  in  and  about  the  pre- 
vesical space,  during  the  operation. 

This  can  be  better  secured  by  dividing  cautiously  the  fat-layer  with 
blunt-pointed  scissors,  until  the  bladder  is  laid  bare.  The  peritoneal  fold, 
should  it  be  placed  low,  and  encountered  in  the  course  of  this  division, 
can  be  recognized  and  avoided  by  lifting  it  upward  out  of  the  way.  In 
either  case  the  bladder  when  reached  is  easily  recognized  as  a  dense, 
rounded  body  bulging  upward,  of  a  dark -red  or  purple  color,  bearing  on 
its  surface  a  number  of  veins  ;  its  appearance  is  oftened  likened  to  that  of 
the  head  of  the  foetus  presenting  at  the  vulva.  The  author  has  never 
encountered  bleeding  of  any  importance,  in  exposing  or  opening  the 
bladder. 

The  usual  step  now  is  to  insert  a  tenaculum  as  high  up  upon  the  pre- 
senting surface  of  the  bladder  as  the  position  of  the  peritoneal  fold  will 
allow  without  injuring  it.  This  instrument  in  the  hands  of  the  assistant 
serves  to  maintain  the  bladder  in  its  high  position  after  it  is  opened.  As 
soon  as  the  tenaculum  is  placed,  the  bladder  is  opened  by  one  clean  incis- 
ion, extending  from  immediately  below  the  tenaculum  downward  for  an 
inch  or  an  inch  and  a  half  in  leno-th.  The  fluid  contents  of  the  bladder  now 
immediately  rushes  out  through  the  wound.  As  soon  as  possible  sutures 
should  be  placed  about  the  middle  of  either  edge  of  the  bladder  incision, 
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in  order  to  separate  its  edges  and  to  sustain  it  and  prevent  its  falling 
do^vnward  behind  the  symphysis  pubis.  The  rectal  balloon  is  now 
emptied,  and  spatulae  or  wire  ecarteurs  are  inserted  within  the  bladder  to 
open  its  cavity  to  view  and  to  expose  the  growth.  For  this  purpose  two 
or  more  single-bladed  Sims  specula  may  be  used,  which  are  employed 
by  Bazy,  in  France,  but  strong  wire  instruments  which  can  be  bent  to 
any  desired  form  are  preferable.  There  is  almost  always  a  tendency  of 
the  summit  of  the  bladder  to  bulge  do'UTiward  and  obscure  the  cavity  of  the 
organ.  The  most  important  speculum,  therefore,  is  that  which  is  placed 
in  the  upper  angle  of  the  wound,  to  obviate  this  difficulty.  There  should 
be  as  httle  manipulation  as  j^ossible  within  the  bladder  at  this  time ; 
otherwise,  bleeding  may  be  excited  from  the  growth,  and  so  obscure  the 
■vdew.  When  the  bladder  is  emptied  of  its  contents,  the  cystoscope-tube 
of  Leiter  or  any  other  convenient  electric  lamp  may  be  introduced  within 
the  bladder  from  above  through  the  wounds.  Eigenbrodt  has  proposed 
(Archiv  fiir  klinische  Chirurgie,  1889)  a  special  form  of  speculum  and 
electric  lamp  combined  to  answer  this  purpose. 

The  author  has  not  personally  used  this  instrument,  but  from  its  de- 
scription it  seems  too  complicated  and  too  little  adapted  to  its  purpose  to 
be  of  especial  value.  It  has  the  great  disadvantage  of  an  exposed  lamp, 
which  is  readily  broken  by  contact  with  fluid.  The  author's  own  method 
of  exposing  the  bladder  and  the  advantages  which  he  has  found  it  to  af- 
ford over  and  above  those  offered  by  the  other  methods  in  use  were  de- 
scribed at  the  Berlin  Congress  in  August,  1890,  and  published  as  follows, 
in  the  London  Lancet,  October  IS,  1890,  under  the  title  of — 

A  Nevi  Means  to  assist  in  the  Removal  of  Introrvesical  Growths 
through  a  Saprapiibic  Cystotomy.  In  spite  of  the  various  improve- 
ments that  have  been  applied  to  suprapubic  cystotomy  since  its  revival 
in  1880,  which  have  brought  its  technique  so  nearly  to  perfection,  I  have 
thought  that  a  still  further  advance  might  be  made  in  regard  to  some  of 
its  steps,  when  the  operation  is  undertaken  for  the  removal  of  intra-vesi- 
cal  tumors  or  prostatic  hypertrophies.  The  steps  of  the  operation  which 
I  have  sought  to  improve  are  those  which  relate  to  the  exposure  of  the 
interior  of  the  bladder  after  it  has  l^een  opened,  and  to  the  removal  of 
the  growths.  I  was  led  to  make  these  modifications  by  the  objections 
experienced  in  the  use  of  the  methods  at  present  employed.  "With  refer- 
ence to  the  exposure  of  the  interior  of  the  bladder,  the  method  of  Tren- 
delenberg  seems  to  me  cumbersome  and  awkward.  The  use  of  tenacula, 
or  threads,  or  spatulae,  to  sustain  and  open  the  bladder  to  view,  calls 
for  a  number  of  assistants'  hands,  which  are  in  the  operator's  way. 
The  assistants  frequently  displace  the  spatulae  or  ecarteurs,  and  let  them 
assume  faulty  positions.  Furthermore,  solid-ljladed  ecarteurs  like  those 
used  by  Bazy,  cover  up  a  portion  of  the  bladder  wall  and  interfere  with 
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the  view  of  the  growth  and  its  removal  by  instruments.  To  obviate 
these  difficulties  I  have  devised  a  bladder  speculum  (Figs.  17  and  18)  which 
seeks  to  accomplish,  by  one  instrument,  all  the  objects,  both  for  sustain- 
ing the  bladder  and  exposing  its  interior  to  view,  now  gained  by  tenacula, 
threads,  sutures,  ecarteurs,  or  posture  of  the  patient,  while  doing  away 
with  the  objections  to  the  use  of  the  latter  methods,  enumerated  above. 


Figs.  17  and  18. — Author's  bladder  speculum,  for  exposing  the  interior  of  the  organ  after  supra- 
pubic cystotomy. 

The  speculum  consists  of  two  strong  wire  blades,  which,  when  closed,  as  in 
Fig.  17,  can  be  readily  introduced  into  the  bladder  through  an  incision  of 
one  inch  or  a  little  more  in  length.  Above,  the  wire  blades  are  attached 
to  either  side  of  a  stout  steel  shaft  or  handle  which  terminates  at  its 
farther  end  in  a  strong  spring,  the  action  of  which  is  to  separate  the  two 
sides  of  the  shaft,  and  consequently,  also,  the  wire  blades  of  the  speculum 
attached  to  either  of  them.  About  the  middle  of  the  shaft,  and  connect- 
ing its  two  sides,  is  a  screw  by  which  their  separation  can  be  controlled 
by  governing  the  action  of  the  spring.     The  blades  of  the  instrument 
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are  introduced  closed  (as  in  Fig.  lY)  into  the  bladder.  The  speculum  is 
then  opened  (as  in  Fig.  18)  by  rotating  the  inner  blade  upon  a  pivot  by 
the  thumb  and  one  finger ;  this  blade  then  assumes  a  position  opposite  to 
its  fellow,  at  the  same  time  moderately  distending  the  cavity  of  the  blad- 
der. The  sides  of  the  abdominal  and  bladder  incisions  can  now  be  still 
further  separated,  and  the  bladder  at  the  same  time  further  distended  by 
turning  the  screw  outward  along  its  thread,  thus  allowing  the  spring  to 
push  the  handles  apart.  The  instrument  then  takes  the  position  shown 
in  Fig.  18,  and  between  its  blades  a  free  view  of  the  field  of  operation  is 
obtained.  To  withdraw  the  speculum,  its  blade  is  rotated  back  again  and 
the  sides  of  the  shaft  approximated  by  the  screw ;  the  position  is  then 
again  as  in  Fig.  lY,  and  it  can  be  easily  withdrawn.  With  the  blades 
opened,  the  inner  surface  of  the  bladder  incision  rests  upon  the  shoulder 
formed  by  the  angle  at  the  junction  of  the  upper  and  lower  portions  of 
each  wire  blade.  The  bladder  consequently  can  not  collapse  or  fall  down- 
ward behind  the  pubes,  but  is  held  close  up  to  the  abdominal  wound,  and 
firmly  fixed  in  that  position,  even  when  no  hand  holds  the  handle  of  the 
instrument  at  all.  This  does  away  with  the  necessity  of  having  two  or 
more  hands  to  sustain  the  bladder  with  tenacula,  or  threads,  and  dispenses 
with  sutures  also,  which  require  time  to  place,  and  may  tear  out  under 
strain.  By  grasping  the  shaft  of  the  instrument  with  one  hand  the  oper- 
ator can  raise  or  lower  the  bladder  at  will,  and  by  turning  the  handle 
from  side  to  side  can  expose  to  view  and  operative  manipulation  all  parts 
of  the  interior  of  the  organ.  In  using  the  speculum  the  bladder  should 
be  sustained  by  a  tenaculum  below  the  peritoneal  fold  while  it  is  incised, 
and  until  the  speculum  is  introduced  and  its  blades  opened.  The  te- 
naculum is  then  withdrawn.  The  open,  widely  fenestrated  wire  blades 
allow  the  best  view ;  do  not  cover  up  portions  of  the  surface  against  which 
they  rest,  and  give  room  between  their  sides  for  the  passage  of  instru- 
ments. 

To  recapitulate.  The  advantages  gained  by  this  speculum  are  :  The 
placing  of  the  bladder  for  all  purposes  of  sight  and  instrumental  manipu- 
lation under  the  control  of  the  single  hand  of  the  operator,  and  the  doing 
away  with  the  objections  to  the  other  methods  already  mentioned.  The 
contrivance  is  simple,  inexpensive,  easily  cleaned,  and  efficient ;  it  saves 
time,  and  facilitates  decidedly  the  removal  of  bladder  growths.  In  order 
to  allow  for  the  differences  in  the  capacities  of  different  bladders,  and 
also  for  the  varying  thickness  of  the  abdominal  wall  in  different  individ- 
uals, the  speculum  is  made  in  three  sizes ;  the  medium  and  smaller  sizes 
will  be  found,  I  think,  generally  sufficient.  There  are,  on  the  other 
hand,  certain  limitations  to  the  use  of  this  speculum,  to  which  special 
attention  should  be  given,  else  one  may  be  disappointed  in  the  instru- 
ment.    It  will  be  found  inapplicable  should  the  growth  be  an  unusually 
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large  one,  with  a  salient,  firm  base,  because  in  that  case  the  rotation  of  the 
inner  blade  may  become  impossible,  and  the  instrument,  therefore,  can  not 
be  opened.  The  same  is  true  if  there  be  a  very  small,  contracted,  inelastic 
bladder,  for  the  same  reason.  If  the  patient  be  not  completely  anaesthe- 
tized, the  blades  can  not  be  opened,  owing  to  their  being  held  together  by 
the  recti  muscles  in  contraction.  Once  opened,  however,  the  blades  can 
be  locked  in  that  position  by  the  screw-head  on  the  inner  side  of  the 
handle.  The  second  step  relates  to  a  device  for  the  removal  of  the 
growths,  and  is  based  on  the  assumption  that,  when  practicable,  it  is  de- 
sirable to  effect  their  removal  by  galvano-cautery  action.  The  instrument 
shown  in  Fig.  19  is  designed  as  a  more  convenient  and  more  easily  ap- 
plied form  of  cautery  than  we  have  at  present. 

It  has  the  form  of  a  short,  right-angled-bladed  pair  of  scissors,  the 
curves  of  which  are  such  that  the  burning  surface,  which  is  a  platinum 


Fig.  19. — Author's  scissors  cautery 


wire  lying  in  the  center  of  one  of  the  blades,  can  be  applied  easily  to  a 
growth  in  whatever  part  of  the  bladder  it  may  be  situated.  This  is  its 
principal  advantage.  The  wire  is  insulated  by  a  bit  of  slate  of  triangular 
form,  upon  the  apex  or  inner  surface  of  which  it  lies ;  the  opposite  blade 
is  similarly  furnished  with  another  piece  of  slate.  The  triangular  form  of 
these  bits  of  slate  serves  to  protect  the  bladder  wall  from  injury  by  the 
heated  wire  by  holding  it  away  from  the  mucous  membrane  by  about  one 
eighth  of  an  inch.  The  cautery  can  be  passed  between  the  blades  of  the 
speculum  or  through  their  sides,  and  the  growth  seized  and  burned  off  ; 
as  an  extra  precaution  against  burning  the  bladder  wall,  it  is  well  to  in- 
terrupt the  current  frequently,  especially  if  dealing  with  a  tough-based 
growth,  which  requires  some  time  to  burn  through.  If  the  growth  be 
too  large  to  be  burned  off  by  one  application  of  the  cautery  scissors,  it 
can  be  removed  piecemeal  by  successive  applications.  This  instrument 
also  has  its  limitation.  It  can  not  be  successfully  applied  to  very  broad- 
based,  sessile  growths,  but  with  this  exception  it  will,  I  think,  be  found 
most  useful.  The  bladder  may,  of  course,  be  illuminated  in  using  these  in- 
struments, as  is  now  usually  done,  by  the  electric  cystoscope  lamp,  intro- 
duced through  the  suprapubic  incisions  or  through  the  urethra.     I  have 
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used  these  instruments  in  four  cases — two  of  bladder  tumors  and  in  two 
prostatectomies.  These  patients  all  made  a  good  recovery  from  the  opera- 
tion, the  performance  of  which  was  greatly  facilitated  by  these  new  de- 
vices. (The  instruments  can  be  obtained  of  Leach  &  Greene,  Tremout 
Street,  Boston,  Mass.,  TJ.  S.  A. ;  or  of  Krohne  &  Sesemann,  Y  Duke  Street, 
Manchester  Square,  London.) 

The  choice  of  instruments  for  the  removal  of  the  growth  must  de- 
pend on  the  nature  of  the  latter,  its  position,  etc.  If  markedly  peduncu- 
lated, the  pedicle  may  be  caught  with  forceps,  such  as  those  used  by  Sir 
Henry  Thompson  in  the  perineal  operation,  or  encircled  by  the  wire  or 
galvano-cautery  wire  snare,  or  by  the  author's  cautery  scissors  just  de- 
scribed, or  divided  by  scissors.  If  sessile,  it  is  best  removed  by  the 
curette,  or  if  of  delicate  structure,  by  the  finger-nail.  The  base,  unless 
the  removal  has  been  made  by  a  cautery,  should  be  touched  lightly  with 
the  paquelin  cautery,  which  serves  the  double  purpose  of  checking  haem- 
orrhage and  of  destroying  the  growth  more  thoroughly.  If  scissors,  for- 
ceps, or  snare  be  used,  care  should  be  taken  not  to  include  the  bladder 
wall  beyond  the  base  of  the  growth  in  their  application ;  otherwise 
there  is  danger  of  perforating  it.  The  growth,  however,  should  be  re- 
moved down  to  the  level  of  the  surrounding  mucous  membrane  at  least. 
Another  advantage  in  using  the  paquelin  cautery  for  treatment  of  the 
base  of  the  growth  is  that  it  gives  a  very  good  illumination  of  the  inte- 
rior of  the  bladder.  In  cases  of  large,  dense  growths  it  will  be  some- 
times necessary  to  remove  them  piecemeal.  Thorough  exploration 
should  always  be  made  by  sight  and  by  touch  of  the  whole  interior  sur- 
face of  the  bladder,  in  order  that  no  small  beginning  growths  may  escape 
detection  which  may  readily  occur  when  they  are  multiple.  Haemor- 
rhage, as  a  rule,  is  not  a  serious  complication  in  these  operations.  Occa- 
sionally in  a  growth  with  a  large,  dense  base,  one  or  more  arterial  vsssels 
of  considerable  size  may  be  severed  and  may  sometimes  be  successfully 
ligated.  The  best  means,  however,  as  a  rule,  for  checking  bleeding  is 
by  application  of  the  cautery  as  already  mentioned.  In  case  of  a  free 
and  persistent  oozing  of  blood  from  the  seat  of  removal  of  an  extensive 
sessile  growth,  it  is  best  to  pack  the  interior  of  the  bladder,  for  a  few 
hours  at  any  rate,  with  iodoform  or  sterilized  gauze.  As  a  rule,  more 
or  less  oozing  of  blood  will  take  place  from  a  site  of  operation  for  from 
one  to  four  or  five  days,  and  in  exceptional  cases  for  a  longer  period. 

A  modification  of  the  bladder  incision  has  been  proposed  by  Antal,  of 
Buda-Pesth,  by  making  a  cross  cut  instead  of  the  perpendicular  one,  and 
by  dividing  the  bladder,  layer  by  layer,  by  successive  incisions.  One  of 
the  advantages  claimed  for  this  incision  is  that  in  cases  in  which  the 
peritoneal  fold  is  low  it  may  be  avoided,  while  still  obtaining  ample 
room  through  the  wound  in  which  to  work.     This  is  of  distinct  value 
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in  cases  in  which  the  peritoneal  fold  is  found  to  be  low.  The  wound, 
however,  ordinarily  does  not  give  any  more  room  in  which  to  work  than 
the  perpendicular  cut,  especially  if  the  latter  be  increased,  as  it  may  be 
without  harm,  by  the  slight  lateral  incision  at  its  middle  point  on  either 
side  of  the  edge. 

The  after-treatment  of  the  wound  is  a  matter  of  importance.  There 
are  three  methods  in  vogue  :  immediate  suture  of  the  entire  wound,  with 
the  intention  of  securing  prompt  union ;  partial  suture  of  the  bladder 
wound,  with  drainage ;  and  the  absolutely  open  method,  with  drainage. 
Among  those  who  have  used  the  suture  with  success  are  Ultzmann,  Par- 
ker, Zezas,  Antal,  Kummel,  Orlowsky,  Makawejar,  Zancarol,  Julliard, 
Reverdin,  Kispert,  Yon  Bergmann,  Eassini,  Koenig,  Corradi,  Petersen, 
Mickulicz,  Pilchar,  Dulles,  Lister,  Keyes,  Lindrier,  Lucas  Champion- 
niere,  Pean,  Schwartz,  Pozzi,  Tuffier,  Marcsee,  Guiard. 

As  a  rule,  French  surgeons  are  in  favor  of  the  open  treatment  of 
the  wound,  or  of  partial  suture  with  drainage,  as  are  also  Sir  Henry 
Thompson,  Dittel,  Meyer,  and  Trendelenberg.  In  the  open  method  the 
upper  and  lower  angles  of  the  outer  wound  only  are  sutured,  the  bladder 
wound  left  entirely  open,  and  the  double-siphon  drainage-tubes  as  used 
by  Perier  (Perier  employs  two  large  rubber  drainage-tubes  which  he 
inserts  down  to  the  lowest  part  of  the  bladder ;  they  lie  side  by  side,  and 
should  have,  beside  the  open  ends,  another  hole  cut  in  the  bladder  ex- 
tremity of  each  just  above  its  end)  are  inserted  into  the  bladder,  attached 
to  the  margin  of  the  outer  wound  and  led  through  the  antiseptic  dress- 
ing to  a  receptacle  placed  within  the  bed  or  on  the  floor  beneath  it.  In 
using  these  tubes  the  author  prefers  to  cut  them  off  immediately  above 
the  antiseptic  dressing,  and  to  insert  into  each  a  short  bit  of  glass  tubing, 
attaching  to  the  outer  ends  of  the  glass  tubes  long  rubber  tubes  which  go 
to  the  receptacle.  This  has  the  advantage  of  enabling  one  to  judge  more 
readily  at  what  point  in  the  course  of  the  tubes  any  stoppage  has  taken 
place,  should  such  occur  by  coagula,  and,  also  (by  detaching  the  glass  tubes 
at  the  points  at  which  they  join  the  rubber  drains  leading  into  the  blad- 
der), of  securing  a  shorter  circuit  for  fluids  used  in  subsequent  washings  of 
the  bladder  through  them.  These  washings  should  be  employed  daily, 
as  a  rule,  during  at  any  rate  the  first  few  days  after  the  operation ;  and 
if  there  is  evidence  of  cystitis  or  much  debris  within  the  bladder,  they 
should  be  continued.  The  better  washes  to  employ  under  these  circum- 
stances are  the  milder  antiseptics,  such  as  a  four-per-cent  solution  of  bo- 
racic  acid  and  a  solution  of  permanganate  of  potash  of  the  strength  of  1 
to  3,000  or  4,000. 

If  the  tubes  perform  their  work  properly,  as  in  the  author's  experi- 
ence they  have  invariably  done,  they  act  as  complete  siphons,  and  the 
fluids  of  the  bladder  flow  through  them  completely,  keeping  the  patient 
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entirely  dry.  After  tlie  fifth  or  sixth  day  the  author  has  found  it  advan- 
tageous to  replace  the  larger  drains  by  two  of  smaller  caliber,  and,  unless 
bleeding  still  persists,  or  cystitis  is  present,  at  the  end  of  the  eighth  or 

ninth  day  to  remove  one  of 
the  tubes,  taking  out  the  re- 
maining one  from  the  tenth 
to  the  fourteenth  day,  accord- 
ing to  circumstances. 

Dittel  has  made  a  modifica- 
tion of  the  drainage-tube,  and 
employs  one  of  hard  rubber, 
which  is  bent  upon  itself  above 
the  symphysis  pubis  in  such 
a  way  that  its  outer  portion 
points  downward  between  the 
thighs. 

Trendelenberg  employs  a 
T-shaped  tube.  Both  of  the 
above  are  illustrated  in  the 
accompanying  cuts. 

At  a  meeting  of  the  New 
York  Academy  of  Medicine, 
January  12,  1891  (Medical 
Record,  March  7,  1891),  Dr.  "Willey  Meyer  describes  a  form  of  drainage- 
tube  used  by  him  after  a  suprapubic  prostatectomy.  This  consists  of  a 
soft-rubber  tube  led  through  a  hard-rubber  shield,  by  which  it  is  secured 
in  place.  Dr.  L.  B.  Bangs,  in  the  same  meeting,  also  described  a  drain- 
age-tube of  similar  pattern. 

The  advantages  of  the  open  method  and  drainage  are  :  (1)  Avoidance 
of  the  danger  of  urinary  infiltration  into  and  about  the  prevesical  space ; 
(2)  the  shorter  time  required  for  the  completion  of  the  operation  as  com- 
pared with  that  when  vesical  suture  is  applied ;  (3)  the  beneficial  effect 
of  drainage  and  rest  to  the  bladder  where  cystitis  is  present ;  (4)  the 
hsemostatic  effect  of  leaving  the  wounds  open. 

The  one  disadvantage  of  the  open  treatment  which  is  urged  against  it 
by  advocates  of  the  closure  of  the  wounds  by  suture  is  that  of  prolonga- 
tion of  convalescence.  It  is  generally  agreed  that  this  is  true,  and  that 
the  time  before  complete  healing  occurs,  when  the  wound  is  left  open,  is 
increased  on  an  average  about  ten  days  as  compared  with  that  of  the 
closure  of  the  wound  when  successful.  The  average  length  of  time  re- 
quired for  healing  of  the  wounds  when  they  have  been  left  open  is  from 
twenty-one  to  thirty  days. 

A  compromise  between  total  suture  and  the  open  method  has  been 


Fig.  21. — Trendelenburg's  suprapubic  drain. 
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often  practiced  in  partial  suture  of  the  bladder  wound,  closing  it  so  far  as 
to  leave  room  only  for  the  passage  of  the  drainage-tubes.  Examination  of 
the  results  in  point  of  time  and  in  point  of  success  of  this  method  as  com- 
pared with  the  entirely  open  method,  leaves  but  little  to  choose  between 
them. 

In  an  original  memoir  in  the  Annales  des  Malad.  des  Org.  Gen.  Urin., 
October,  1890,  M,  de  Dellefosse  presents  in  a  very  admirable  manner  the 
subject  of  bladder  suture  as  compared  with  the  open  methods  of  treat- 
ment.    The  following  is  a  summary  of  his  remarks : 

"  In  1883  Dr.  Bouley  published  a  statistical  report  of  twenty-three 
cases  of  vesical  suture  after  suprapubic  cystotomy.  In  this  series  of  cases 
failure  to  unite  occurred  in  ten ;  silk  phenique  was  used  eight  times,  with 
three  failures ;  catgut  was  used  eleven  times,  with  seven  failures  ;  silver 
wire  twice,  with  no  failures  ;  and  ordinary  silk  twice,  with  no  failures. 
In  the  cases  of  failure  it  was  generally  upon  the  sixth  day  that  leakage 
began." 

In  1884  Terrillon  published  twenty-five  cases  of  suture  of  bladder 
wounds  which  had  been  made  accidentally  for  ovariotomy.  There  were 
fourteen  deaths  in  this  series,  but  in  the  large  majority  they  were  wholly 
independent  of  the  bladder  injury. 

Bladder  wounds  in  this  class  of  cases  offer  the  most  favorable  con- 
ditions for  the  success  of  tlie  suture,  for  the  bladders  are  generally 
healthy,  and  the  wounds  are  within  their  peritoneal  surfaces,  the  healing 
of  which  by  rapid  agglutination  is  far  more  likely  to  occur  than  when 
the  wound  lies  without  the  limits  of  the  peritoneal  covering. 

In  1884  Truffier  published  a  collection  of  one  hundred  and  twenty  cases 
of  suprapubic  cystotomy  undertaken  for  various  purposes  between  the 
years  1879  and  1883.  There  were  of  these  twenty-two  cases  of  stone 
in  which  the  suture  was  applied  to  close  the  bladder  wound.  Among 
these  were  only  two  successes.  In  the  failures,  leakage  occurred  from 
the  first  to  the  ninth  day.  In  one  of  the  two  successful  cases,  interrupted 
catgut  sutures  were  used  ;  in  the  other,  silk  phenique.  In  these  two 
cases  the  wounds  healed  finally  on  the  thirtieth  day.  In  sixteen  of  the 
failures,  three  serious  accidents  can  be  attributed  to  the  suture. 

In  1884  Garcin  reported  seven  cases  of  suture  of  the  bladder  of 
Boeckel,  of  which  five  died  of  urinary  infiltration.  In  the  same  year 
Malharb  Webber  reported  forty-one  cases  of  suprapubic  lithotomy  and 
suture,  with  sixteen  successes.  There  were  eight  deaths ;  seven  were 
septic,  and  one  was  from  erysipelas. 

In  1886  Dr.  Gross,  of  ISTancy,  reported  forty  cases  of  vesical  suture 
after  suprapubic  cystotomy ;  of  these  only  two  died,  5  per  cent  as  com- 
pared with  the  mortality  of  the  operation,  which  he  states  to  be  21 
per  cent,  from  which  he  concludes  that  the  suture  is  less  dangerous  than 
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it  has  been  supposed.  In  fifteen  cases  of  complete  suture  there  were  five 
unions  by  first  intention,  and  ten  failures,  but  no  accidents.  Complete 
suture  of  both  bladder  and  abdominal  wounds  gave  the  best  results, 
namely,  nine  cases  with  four  complete  successes.  Since  1887  the  show- 
ing has  been  more  decidedly  in  favor  of  the  suture.  In  children  the 
results  of  the  suture  are  especially  good. 

Dietz,  1890,  reports  forty-seven  cases  of  suture  collected  since  1880, 
with  the  following  results :  Two  deaths,  fourteen  failures  of  union  by 
first  intention,  thirty-one  cases  of  union  by  first  intention ;  average 
duration  of  treatment  seventeen  days  in  the  successful  cases,  twenty-six 
days  in  the  failures.  It  is  to  be  remarked  that  from  eleven  cases  in  this 
series  in  children  all  were  successful.  Dellefosse  goes  on  to  say  that 
there  are  certain  conditions  in  which  the  majority  of  surgeons  agree  that 
the  suture  should  not  be  applied.  These  are,  first,  in  cases  of  tumors  ; 
second,  in  cases  of  chronic  cystitis  M-ith  vesical  changes ;  third,  in  tuber- 
culous cystitis  ;  fourth,  in  cases  where  there  is  a  tendency  to  phosphatic 
deposit.  The  advantages  of  the  suture  would  be  certain  if,  first,  it  can  be 
shown  that  with  it  cicatrization  is  much  more  rapid ;  second,  that  the 
cicatrix  is  more  firm ;  third,  that  it  renders  the  wound  more  septic  ;  and, 
fourth,  that  is  is  without  danger.  In  regard  to  the  first,  the  advocates  of 
the  complete  suture  claim  that,  when  successful  union  occurs  about  the 
fifth  day,  yet,  nevertheless,  the  duration  of  the  after-treatment  of  the 
wound  is  seen  to  continue  from  eighteen  to  twenty-six  days,  and  these 
statements  are  based  upon  the  results  of  the  miost  favorable  cases.  At 
best  there  are  only  about  60  per  cent  of  recoveries  after  the  operation  in 
all  classes  of  cases  when  the  suture  has  been  applied.  This  is  certainly 
no  better  than  when  the  wounds  have  been  left  open.  With  the  latter 
method  there  is  the  great  safeguard  that  the  urine  escaping  either 
through  or  around  the  tubes  does  not  infiltrate,  while  with  the  suture, 
especially  if  the  outer  wound  be  closed,  the  condition  is  one  that  favors 
infiltration,  by  which  a  distinct  danger  is  thus  encountered. 

Dellefosse's  conclusions  are,  first,  that  the  vesical  suture  ought  to  be 
rejected  in  more  than  two-thirds  of  all  cases  of  suprapubic  cystotomy ; 
secondly,  it  is  only  actually  indicated  in  the  cases  of  intra-perineal 
wounds,  and  then  only  when  the  bladder  and  kidneys  are  thought  to  be 
normal ;  thirdly,  the  partial  suture  with  siplion  drainage  gives  quite  as 
good  results. 

In  the  Dictionnaire  Encyclopedique,  Hache  makes  the  following 
comments:  "What  does  one  gain  by  suture?  If  successful,  the  duration 
of  convalescence  is  shortened  by  perhaps  ten  days ;  but  this  advantage  is 
secured  at  the  price  of  a  decided  prolongation  of  the  ansesthesia,  and 
especially  at  the  risk  of  urinary  infiltration  subsequently." 

The  author's  belief  in  regard  to  the  application  of  the  vesical  suture 
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is  that  until  it  has  been  so  far  perfected  as  to  secure  union  by  first  inten- 
tion, with  very  few  exceptions,  it  should  not  be  employed  for  the  pur- 
pose of  total  closure  of  bladder  wounds  except,  of  course,  in  cases  of  trau- 
matism, or  accidental  injury  during  operations  upon  abdominal  tumors, 
and  perhaps  in  children  in  whom  it  is  attended  with  much  more  success. 
In  cases  where  cystitis  is  present,  it  is  of  distinct  advantage  to  prolong 
the  drainage,  and,  moreover,  success  with  the  suture  in  such  cases  is  less 
likely  to  occur.  Cases  of  bladder  tumors  are  least  of  all  suited  for  the 
employment  of  total  suture,  although  several  entirely  successful  results 
are  recorded. 

In  one  of  the  author's  cases,  in  which  the  bladder  wound  was  closed 
after  the  removal  of  a  papilloma,  the  vesical  tenesmus  which  was  pro- 
duced by  the  retention  of  clots  within  the  bladder  decidedly  increased 
the  shock  of  the  operation,  endangered  the  patient's  life,  and  produced 
great  pain.  Relief  followed  upon  the  removal  of  one  or  two  of  the 
stitches,  but  convalescence  was  prolonged  by  the  foregoing  accidents.  If 
the  vesical  suture  is  to  be  used,  that  form  should  be  selected  which, 
while  it  effectually  closes  the  wound,  is  at  the  same  time  capable  of 
being  rapidly  applied.  For  this  purpose  the  sut- 
ure of  Brenner,  which  is  in  the  form  of  a  double 
purse-string,  as  indicated  in  the  accompanying 
figure,  is  well  suited.  The  application  of  this 
suture  is  described  by  Brenner  thus  :  "  The  usual 
incision  is  made  in  the  bladder ;  the  mucous  mem- 
brane is  then  separated  from  the  muscular  coat 
above  it  for  a  slight  distance  around  the  margin 
of  the  wound ;  a  continuous  silk  suture  (a),  as  in 
Fig.  22,  is  then  passed  around  the  wound  in  the 
submucosa.  A  similar  suture  (h)  is  previously 
passed  around  the  wound  in  the  muscular  layer, 
the  suture  (a)  is  then  drawn  tight  and  tied,  and 
the  same  is  done  with  the  suture  (5)." 

(The  author  has  twice  recently  employed  this 
suture  to  close  wounds  made  in  healthy  bladders 
during  the  course  of  an  abdominal  hysterectomy  ; 
the  patients  died  on  the  sixth  and  on  the  fourth 
days  respectively,  there  having  been  no  symptom 

of  bladder  disturbance  or  of  leakage  in  that  interval.  On  examining 
the  organ  after  death,  the  closure  by  the  suture  was  found  to  be  perfect, 
and  the  wound  was  in  the  process  of  healthy  healing.) 

The  only  objection  to  its  use  lies  in  the  fact  that  it  compromises  a 
larger  portion  of  the  bladder  than  others.  Unless,  however,  the  wound 
is  of  large  extent,  this  is  an  insufficient  objection.     It  is  very  ready  of 


Fig.  22. — Brenner's  suture. 
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Fig.  23. — Cushing's  suture. 


application,  and  one  of  the  simplest  in  use.  The  form  of  sntnre  which  the 
author  prefers  is  the  right-angled  suture  suggested  by  Dr.  H.  W.  Gush- 
ing, of  the  Boston  City  Hospital,  for  the  closure  of  intestinal  wounds, 
which  is  illustrated  in  the  following  figure  (23). 

If  the  complete  vesical  suture  be  applied,  the  abdominal  wound  may  be 
left  open  through  the  greater  part  of  its  extent  or  wholly  closed.     In  this 

connection  the  report  of 
Alexandron  (Arch,  fiir 
klinische  Chir.,  41.  Band, 
4.  Heft,  1891,  page  8Y7) 
should  be  noted.  In 
eighteen  out  of  twenty- 
six  cases  in  which  he 
sutured  the  bladder  after 
a  sectio  alta,  he  left  the 
lower  angle  of  the  ab- 
dominal wound  open,  and 
drained  it ;  in  none  of 
these  cases  did  he  secure  a  complete  union  by  first  intention.  The  re- 
maining eight  he  sewed  all  the  wounds  tight.  In  seven  of  these  he  got 
a  complete  first  intention  without  any  leakage  of  urine  whatever.  In 
one  case  the  sutures  were  removed  owing  to  an  intravesical  haemorrhage. 
These  cases  were  all  in  children ;  but  so  were  the  first  series  of  eighteen, 
and  it  must  be  admitted  that  the  uniformly  better  result  in  the  second 
series  of  eight  is  suggestive  of  the  desirability  of  further  trials  in  the 
direction  of  total  suture  of  all  wounds ;  but  a  further  experience  is 
needed  to  support  the  same  view  in  regard  to  the  advisability  of  this 
plan  in  the  varying  and  more  difiicult  conditions  encountered  in  adults ; 
and  in  bladder  tumors,  in  which  coimection  the  subject  is  here  consid- 
ered, the  desirability  of  closure  of  the  wound  is  most  open  to  doubt. 

Up  to  the  present  time  it  can  not  be  said  that  the  total  suture  of  the 
abdominal  wound  is  free  from  danger  to  life,  and  certainly  the  percentage 
of  successes  does  not  at  the  present  rating  exceed  70  per  cent  in  adults  in 
the  most  favorable  computation.  The  author's  experience  has  been  so 
distinctly  favorable  to  the  employment  of  the  open  or  partially  open 
method  of  treating  the  bladder  wound,  that  he  is  strongly  prejudiced  in 
its  favor.  Of  five  operations  for  the  removal  of  benign  bladder  tumors 
treated  by  siphon  drainage  and  open  method,  the  wounds,  abdominal  and 
bladder,  closed  in  the  following  periods  of  time : 

The  first,  on  the  fifteenth  day  ;  the  second,  on  the  eighteenth  day  ; 
the  third,  on  the  eighteenth  day ;  the  fourth,  on  the  sixteenth  day ;  the 
fifth,  on  the  twenty-third  day.  The  patients  were  out  of  bed  at  the  end 
of  these  times. 
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Helferich's  Partial  Resection  of  the  Symphysis  Pubis. — In  the  Arch,  fiir 

klinische  Chirurgie,  Band  73,  part  third,  page  625,  1888,  Helferich  pro- 
poses in  certain  exceptional  cases  a  partial  resection  of  the  symphysis 
pubis.    He  advises  the  performance  of  the  operation  in  the  following  way : 

A  horizontal  incision  is  made  just  above  the  upper  margin  of  the  sym- 
physis pubis,  extending  laterally  on  either  side  to  a  point  slightly  beyond 
the  tubercle  of  the  os  pubis,  taking  care  not  to  wound,  of  course,  the  vasa 
deferentia.  The  soft  parts  are  now  divided  down  to  the  bone,  and  sepa- 
rated thoroughly  from  it.  The  periosteum  need  not  be  preserved  except 
at  the  extremities  of  the  exposed  bone  on  either  side.  The  bone  is  now 
divided  to  the  desired  depth  by  a  chisel  applied  just  beyond  the  tubercle 
of  the  OS  pubis  on  either  side,  taking  care  not  to  open  the  obturator  fora- 
men ;  the  portion  of  the  bone  included  between  the  two  chisel-cuts  is  now 
removed  by  the  chisel  applied  in  a  horizontal  direction,  or  sidewise  along 
its  anterior  surface.  The  finger  is  placed  on  the  under  surface  of  the 
symphysis  during  the  chiseling,  so  as  to  guard  against  any  injury  to  the 
bladder  by  the  instrument.  As  soon  as  the  bone  is  divided,  the  soft  parts 
attached  to  the  inner  surface  of  the  symphysis  are  drawn  to  either  side  by 
hooks,  and  the  anterior  surface  of  the  bladder  becomes  widely  exposed. 

Helferich  originally  added  a  perpendicular  cut  to  the  horizontal  one, 
making  a  T-shaped  incision,  but  has  subsequently  decided  that  the  cross 
cut  alone  is  sufficient. 

(Helferich  favors  the  cross  incision,  in  the  ordinary  suprapubic  opera- 
tion, in  preference  to  the  usual  per23endicular  cut.) 

The  partial  resection  gives  a  much  better  opportunity  than  the  ordi- 
nary method  to  strip  back  the  peritoneal  covering,  where  this  is  desired 
(as  in  the  extra-peritoneal  method  of  resecting  the  portion  of  the  bladder 
in  the  case  of  malignant  growth  of  the  apex).  Helferich  advocates  this 
partial  resection  as  described,  in  any  case  in  which  either  the  size  of  the 
stone  or  tumor,  or  low  attachment  of  the  peritoneal  fold,  or  its  adhesion 
from  inflammatory  action  or  a  non-distensible  bladder,  makes  a  large 
wound  desirable,  or  the  bladder  inaccessible  by  the  usual  suprapubic  cut. 

Helferich  adds  the  report  of  two  cases,  in  one  of  which  he  performed 
the  above  operation  for  disease  of  the  bone  of  the  symphysis,  the  patient 
making  a  good  recovery.  In  the  second  he  removed  a  carcinoma  of  the 
bladder,  and  states  that  the  growth  was  much  more  readily  dealt  with 
than  would  have  been  the  case  by  the  ordinary  incisions. 

He  claims  that  no  interference  of  locomotion  from  weakening  of  the 
pelvic  arch  ensues  from  his  operation. 

The  author  has  no  experience  of  this  operation,  but  has  performed  it 
on  the  cadaver,  and  it  certainly  gives  freer  access  to  the  bladder,  and 
commends  itself  for  further  trial  under  the  special  circumstances  for 
which  it  was  designed. 

39 
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In  18SS  Langenbucli  proposed  another  ronte  to  the  bladder,  -vrhich 
he  called  '"  sectio  alia  subpnbica."  By  this  he  proposed  to  expose  the 
anterior  sui-face  of  the  organ  bv  an  incision  between  the  pubic  arch  and 
the  root  of  the  ]3enis.  Langenbnch  claims  for  this  method  the  foEowing 
advantages :  (1)  The  opening  of  the  bladder  is  at  the  lowest  pc»int ;  (2) 
avoidance  of  the  peritonaeum ;  (3)  avoidance  of  urinary  infilti-ation ;  (4) 
avoidance  of  the  necessity  of  a  catheter  in  the  urethra  for  subsequent 
drainage,  and  of  the  need  of  bladder  suture  ;  (5)  the  possibility  of  union 
by  first  intention. 

The  incision  is  made  in  the  form  of  an  inverted  Y.  the  vertical  incis- 
ion extending  from  the  root  of  the  penis  over  the  symphysis,  the  two  side- 
cuts  right  and  left  on  either  side  of  the  penis.  The  penis  is  loosened  from 
its  attachments  to  the  symphysis.  The  triangular  hgament  is  then  di- 
vided beneath  the  arch  of  the  spnphysis,  and  the  urethra  with  its  attach- 
ments is  pushed  backward  ;  by  this  means  a  free  space  is  given  in  which 
to  reach  and  open  the  bladder,  which  is  done  by  an  incision  above  the 
plexus  of  Santorini. 

Langenbnch  tried  this  method  on  a  patient  with  impassable  stricture ; 
heemorrhage  was  free,  the  space  opened  was  not  large  enough  until  a  por- 
tion of  the  symphysis  was  resected  ;  uiinary  infiltration  and  suppuration 
followed.     There  seems  little  to  recommend  this  method. 

OPERATIVE  TREATMENT  OF  BLADDER  TUMORS  IN  THE  FEMALE. 

In  women  the  removal  of  bladder  tumors  is  rendered  easier  by  the 
greater  accessibility  of  the  organ.  In  the  case  of  mahgnant  growths 
where  drainage  only,  is  sought  for  rehef ,  the  most  natural  means  to  em- 
ploy is  an  opening  through  the  vesico-vaginal  septum.  To  secure  con- 
tinued patency  of  the  wound,  if  desired,  the  edges  of  the  wound  may  be 
sutured  throughout  their  extent,  or  a  large  button,  of  the  form  of  a  shirt- 
stud,  with  a  hollow  center,  may  be  inserted  through  the  wound,  one 
plate  resting  upon  the  inner  surface  of  the  bladder,  the  other  upon  the 
vagina. 

The  only  advantage  of  the  suprapubic  route  in  malignant  disease, 
as  compared  with  the  vaginal,  is  that,  if  extension  of  the  growth  occurs 
through  the  wound,  it  is  more  easily  dealt  with  in  the  former. 

The  dilated  urethra  affords,  for  small  and  easily  removable  tumors, 
the  safest  and  most  satisfactory  way,  and  in  any  case,  except  those  in 
which  it  has  been  already  determined  that  there  is  a  large  growth 
present,  the  urethra  affords  an  easy  and  satisfactory  road  by  which  to 
determine  the  situation  and  characteristics  of  the  tumor  by  digital  ex- 
ploration— the  objection  raised  against  the  latter  procedure  in  the  male, 
that  it  involves  an  additional  cutting  operation,  being  absent  in  the 
female.     If  removal  be  impracticable  by  tliis  route,  the  suprapubic  or 
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colpocystotomy  remain.  Of  the  last  two,  tlie  advantage  certainly  lies 
with  the  former,  in  that  it  gives  a  satisfactory  view  of  the  interior  of 
the  bladder,  and  more  room  in  which  to  work.  The  additional  risk  in 
a  colpocystotomy,  also  of  a  vesico-vaginal  fistula  remaining,  though 
small,  is  still  something. 

ULTIMATE  RESULTS  OP  OPERATION  FOR  THE  REMOVAL  OP  BENIGN 

GROWTHS. 

It  is  difficult  to  obtain  a  satisfactory  judgment  of  the  final  results  of 
these  operations,  owing  to  the  facts  that  but  few  years  have  elapsed 
since  these  operations  have  been  systematically  practiced  in  considerable 
numbers  of  cases,  and  also  that  in  but  few  of  the  cases  reported  has  the 
subsequent  course  been  noted. 

The  following  series  of  cases,  in  which  the  author  has  found  the 
history  subsequent  to  operation  indicated  is  small,  and  can  give,  therefore, 
but  a  very  partial  idea  of  what  may  be  expected  from  the  treatment, 
and  it  is  presented  in  this  sense  only.  Sir  Henry  Thompson  gives  the 
following  summary  of  the  results,  immediate  and  final,  of  the  operations 
which  he  had  performed  in  forty-one  cases,  of  which  thirty-four  occurred 
in  male  and  seven  in  female  patients  : 

"1.  In  seven  cases  there  has  been  no  reappearance  of  symptoms  of 
any  kind,  three  years  having  elapsed  since  the  most  recent,  and  nearly 
ten  years  since  the  first  case  of  the  series.  All  are  living  and  well  except 
one,  who  met  his  death  by  accident  some  two  years  after ;  but  the  blad- 
der was  examined  by  his  medical  attendant,  after  death,  and  sent  up  to 
the  museum  of  University  College  Hospital,  London,  where  it  now  is, 
together  with  the  tumor  originally  removed  ;  no  trace  of  reappearance 
can  be  found  in  it.  In  every  case  but  one  the  nature  of  the  tumor  was 
papilloma,  the  exceptional  case  being  probably  a  myoma.  In  three  cases 
the  growth  was  removed  by  forceps  through  a  perineal  incision ;  in  one 
female  case  dilatation  of  the  urethra  sufficed,  and  in  the  three  remaining 
cases  by  suprapubic  operation. 

"  2.  In  fifteen  other  cases  death  occurred  at  different  periods,  varying 
between  three  days  and  four  months  after  the  operation.  Ten  of  these 
were  the  subjects  of  malignant  growth  of  some  kind,  epithelioma  and 
sarcoma  in  two  or  three  varieties.  Two  were  papilloma,  apparently  sim- 
ple. The  rest  were  myomatous,  but  contained  nuclei  which  aroused  sus- 
picions of  a  grave  character.  It  is  worthy  of  remark  that  in  five  of  this 
series  papilloma  was  also  present  on  the  surface,  and  therefore  proba- 
bly as  a  secondary  product  to  a  more  important  growth,  as  myoma  or 
sarcoma. 

"  3.  Nineteen  patients  remain  who  lived  after  the  operation  for  peri- 
ods varying  from  about  a  year  or  a  little  less  up  to  four  years,  one  of 
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these  being  now  in  good  health  (two  years  after  the  operation),  much 
stronger  and  stonter  than  before,  but  is  just  beginning  to  note  the  reap- 
pearance of  a  little  blood,  and  is,  therefore,  not  entitled  to  be  regarded 
like  the  first  class,  or  those  in  Mdiom  the  recovery  was  permanent." 

In  addition  to  Sir  Henry  Thomj^son's  report,  the  eleven  following 
cases  of  benign  growths  have  been  fomid,  in  which  the  result  as  to  re- 
currence or  death  at  a  period  exceeding  four  months  has  been  noted  : 

1.  Winckel.  Female,  aged  thirty-nine.  Papilloma.  Removed  per 
urethra  by  finger.     Kecurreuce  in  five  years. 

2.  Schutz.  Female,  aged  eighteen.  Telangiectasic  fibre  -  myoma, 
three  times  operated.  First,  broken  down  and  removed.  Second  time, 
same.  Third,  extirpated  and  base  destroyed.  First,  great  relief  for  one 
year.  Second,  operation  for  two  years  and  six  months.  Third,  re- 
covery. 

3.  Marsh.  Female,  aged  two.  Papilloma.  Eemoved  by  ligature. 
Death  from  exhaustion  sixteen  months  later. 

4.  Alexander.  Female,  aged  thirty-six.  Papilloma.  Removed  by 
finger-nail  per  urethra.     Recurred  twice.     Final  result  not  stated. 

5.  Balleray.  Female,  aged  two.  Papilloma.  Removed  by  ligature 
and  scissors.     Death  six  months  later  from  exhaustion. 

6.  Davies  Colley.  Male,  a,ged  thirty-two.  Papilloma.  Long  pedi- 
cle. Removed  with  scissors  through  a  lateral  lithot.  Excision.  No  re- 
currence in  four  years. 

I.  Tiffany.  Male.  Papilloma.  Removed  through  median  perineal 
incision.     Recurrence  four  years  later. 

8.  Bernard  Pitts.  Male,  aged  forty-seven.  Papilloma.  Removed 
by  a  suprapubic  cystotomy.  Recurrence  at  end  of  two  years  after  the 
first  operation. 

9.  Watson.  Male,  aged  thirty-one.  Single  papilloma,  size  of  a 
Spanish  chestnut.  Removed  by  snare  through  a  suprapubic  cystotomy. 
ISTo  evidence  of  recurrence  five  years  later.  (Patient  reported  at  that 
time.) 

10.  "Watson.  Male,  aged  thirty-six.  Papilloma.  Removed  by  cu- 
rette through  a  median  perineal  incision.  Recurrence  one  year  later. 
Same  operation  repeated.  Five  growths  removed  by  same  means.  Re- 
currence one  year  later,  six  growths  were  then  removed  through  a  supra- 
pubic cystotomy  by  cautery  scissors,  curette,  and  ligature.  Two  years 
since  last  operation.     Haematuria  has  just  reappeared. 

II.  Watson.  Male,  aged  twenty-four.  Papilloma.  Removed  by 
curette  through  a  median  perineal  incision.  Died  two  years  later  of 
pyonephrosis.  Autopsy  showed  the  bladder  to  be  absolutely  free  from 
any  recurrence  of  the  growth.  Patient,  who  had  had  profuse  hsematuria, 
had  no  return  of  it  after  the  operation. 
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TREATMENT   OF   MALIGNANT   GROWTHS. 

The  question  of  treatment  in  a  case  of  malignant  growth  is  less  easily 
decided  than  in  that  of  a  benign  one. 

The  means  of  determining  the  nature  of  the  growth  which  were  set 
forth  under  the  heading  of  diagnosis  may  be  briefly  recapitulated  as 
follows :  If  an  area  of  induration  can  be  felt  by  the  linger  in  the  rectum, 
if  the  patient  be  over  fifty  years  of  age,  and  if  the  cystoscope  shows  a 
growth  with  an  ulcerated  surface,  which  has  raised  irregular,  ragged, 
everted,  and  oedematous  edges.  If  pain  be  a  marked  sym23tom,  the 
chances  are  strongly  in  favor  of  the  disease  being  malignant. 

The  decision  as  to  operation  will  depend,  in  such  a  case,  upon  the 
amount  of  pain  or  haemorrhage  present.  It  is  difficult  to  see  what  objec- 
tion can  be  raised  to  performing  a  palliative  operation  with  a  view  to 
relieve  pain  or  check  haemorrhage  in  this  class  of  cases ;  and  it  is  the  au- 
thor's decided  belief  that  such  should  be  done  whenever  either  of  these 
indications  are  j^resent. 

DRAINAGE   FOR   RELIEF   IN  MALIGNANT  DISEASE. 

As  has  been  mentioned,  pain  sooner  or  later  becomes  a  prominent 
feature  in  most  cases  of  cancer  of  the  bladder,  either  from  the  presence 
of  the  growth  itself,  or  from  the  cystitis  which  so  frequently  arises  dur- 
ing its  progress  ;  to  relieve  this  symptom  or  to  check  haemorrhage,  and  to 
ease  the  vesical  tenesmus  which  accompanies  the  latter  when  excessive, 
we  can  drain  the  bladder  either  from  the  perinaeum  or  through  a  supra 
pubic  cystotomy.  Of  the  two,  the  author  has  found  the  latter  the  more 
satisfactory.  The  former  may  be  entirely  efficient  if  it  is  simply  a  ques- 
tion of  relieving  pain,  but  fails  to  give  exit  to  the  clots  in  cases  of  severe 
bleeding,  and  so  fails  to  relieve.  If  the  perineal  opei-ation  is  decided 
upon,  the  urethra  is  opened  in  the  perinaeum  by  the  ordinary  median  in- 
cision upon  a  grooved  staff  ;  the  neck  of  the  bladder  is  then  stretched  by 
large  sounds,  and  finally  by  passing  the  index-finger  through  it,  and  a 
large  drainage-tube  is  inserted  into  the  bladder  through  the  wound  and 
secured  in  place.  For  this  purpose  a  large-eyed,  soft  rubber,  or  webbing 
catheter  may  be  used,  or,  better,  the  large  straight  double  tube  devised 
by  Reginald  Harrison  for  perineal  drainage,  or  the  author's  perineal 
drainage-tube,  which  was  suggested  for  bladder  drainage  three  years  ago, 
and  described  as  follows  : 

The  perineal  drainage-tube,  which  the  accompanying  cuts  illustrate, 
was  designed  to  secure  thorough  drainage  of  the  bladder  after  external 
perineal  urethrotomy,  whether  this  operation  be  performed  for  stricture 
of  the  urethra,  or  as  a  preliminary  step  in  the  removal  of  bladder  tumors, 
or  for  prostatotomies  or  prostatectomies,  or  for  perineal  cystotomy  for 
any  cause. 
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The  essentials  in  snch  a  drainage-tube  are,  Jipsthj.  that  it  shall  have  a 
thin  wall  and  a  large  caliber.  These  are  obtained  by  making  the  tube 
large  and  of  thin  hard  rubber.     Secondly^  cleanliness  and  ease  in  keeping 


Fig.  24.— (After  Ilarnson.) 

clean.  Placing  a  large  eye  close  to  tlie  end  of  the  tube,  so  as  to  have 
no  cul-de-Hfic  beyond  it,  and  the  polished  surface  of  the  hard  rubber  ac- 
complish these  objects.  Thirdly^  the  tube  must  have  such  a  curve  that 
its  bladder  end  shall  occupy  the  lowest  part  of  tlie  bladder,  while  the  outer 
end  shall  lie  in  a  parallel  plane  to  the  bed  when  the  patient  is  on  his  back  ; 
the  intermediate  shaft  must  have  the  form  and  direction  of  the  posterior 
urethra  between  the  vesical  orifice  and  the  perineal  wound. 

To  establish  this  curve,  measurements  were  taken  ujoon  twenty  cada- 
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vers  (soft  metal  being  used  for  the  purpose).  The  shape  and  direction  of 
the  tube,  as  seen  in  the  figures  above,  represent  the  average  result  of 
these  measurements  in  an  adult  between  the  ages  of  thirty  and  fifty. 

Fourthly.  Inasmuch  as  the  distance  from  the  outer  surface  of  the  peri- 
neal wound  to  the  bladder  orifice  varies  more  or  less,  owing  to  individual 
peculiarity,  or  to  prostatic  hypertrophy,  and  consequent  lengthening  of 
the  prostatic  urethra ;  and  further,  as  the  depth  of  the  has  fond  below  the 
vesical  orifice  also  varies  in  different  instances,  it  is  necessary,  to  meet 
the  first  indication,  that  it  should  be  possible  to  shorten  or  lengthen  this 
distance  at  will,  to  suit  the  individual  case.     This  is  secured  in  the  con- 


FiG.  26. 
Figs.  25  and  26. — Author's  perineal  drainage-tubes. 

struction  of  the  plate  and  collar  which  surrounds  the  tube,  which  can  be 
pushed  forward  or  backward  on  its  shaft  by  exerting  some  force,  but  will 
stay  at  the  point  at  which  it  is  placed. 

To  drain  a  deep  has  fond.,  such  as  often  occurs  behind  a  median  pros- 
tatic enlargement,  the  curved  end  of  the  tube  which  lies  in  the  bladder  is 
made  longer  in  some  of  the  instruments. 

Fifthly.  The  collar  is  made  to  fit  the  perinseum,  and  has  slots  through 
which  tapes  are  passed,  by  which  it  is  secured  to  a  waist-belt. 

Sixthly.  To  guard  against  haemorrhage — as,  for  instance,  may  occur  in 
the  course  of  the  deep  urethra  after  prostatotomy  or  prostectomy — some 
of  the  tubes  have  been  made  with  a  ridge  just  above  the  eye,  so  that  they 
can  be  used  as  a  canula  a  chemise.  A  raised  edge  at  the  outer  end  of  the 
tube  allows  a  bit  of  tubing  to  be  attached,  through  which  the  urine  can 
be  led  into  a  urinal. 

The  practical  application  of  these  tubes  has  been  made  in  many  cases 
by  the  author  and  by  other  surgeons,  among  them  Reginald  Harrison,, 
who  speaks  favorably  of  them. 
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Where  hsemorrhage  from  the  bladder  is  hkely  to  be  abundant,  as  after 
removal  of  a  bladder  tumor,  the  large,  smooth-sided  tube  gives  the  best 
chance  for  the  exit  of  large  clots. 

These  drainage-tubes  are  made  of  different  calibers  and  lengths,  and 
with  or  without  the  ridge  which  permits  of  their  being  converted  into 
a  canula  d  chemise^  by  Messrs.  Codman  &  Shurtleif's,  No.  13  Tremont 
Street,  Boston. 

These  tubes  require  somewhat  more  care  in  their  adjustment  and 
more  attention  than  the  ordinary  soft-rubber  tubes  or  catheters  do. 
Only  ordinarily  intelligent  care,  however,  is  needed  to  keep  the  tube  in 
its  proper  place,  and  to  have  it  perform  its  work  satisfactorily. 

In  the  presence  of  severe  intravesical  bleeding,  however,  the  perineal 
operation  is  unsatisfactory,  for  the  reason  that  it  is  difficult  and  often 
impossible  to  reach  by  this  route  the  source  of  the  haemorrhage,  and  to 
check  it ;  and  if  this  is  not  done,  the  bladder  will  continue  to  be  filled 
with  clots,  sometimes  so  dense  and  large  that  they  can  not  make  their 
exit  through  the  perineal  tube,  no  matter  how  large  it  may  be,  or  what 
form  it  may  have.  In  such  cases,  therefore,  the  suprapubic  route  should 
be  selected  by  preference,  and  when  this  is  done  the  operation  shottld  he 
a  free  cystotomy  and  not  a  puncture  with  the  retention  of  a  canula,  or 
the  insertion  through  a  small  oj)ening  of  a  catheter  or  single  drainage- 
tube. 

The  danger  of  urinary  infiltration  into  the  prevesical  space  after  the 
latter  operation  has  been  done  was  insisted  upon  by  the  author  in  his 
monograph  upon  The  Operative  Treatment  of  the  IIypertro23liied  Pros- 
tate in  1888 ;  and,  moreover,  if  haemorrhage  is  present,  the  bladder  will 
not  be  efficiently  drained  by  this  means.  The  operation  should  be  per- 
formed, if  the  purpose  is  for  drainage  for  relief  alone,  just  as  though  the 
intention  was  to  remove  the  growth.  By  this  means  the  dangers  of  the 
puncture  are  avoided,  and  the  additional  advantages  are  gained :  (1)  Of 
having  room  to  seek  out  the  source  of  the  bleeding,  and  to  check  it  by 
the  application  of  cautery,  curette,  or  ligature.  (2)  Of  being  able  to 
empty  thoroughly,  and  thereafter  drain  the  bladder  by  the  double  siphon- 
tubes  of  Perier  (already  described).  (3)  Should  an  error  of  diagnosis 
have  been  made,  and  it  be  discovered  on  actual  inspection  that  a  benign 
and  not  a  malignant  growth  be  present,  its  removal  can  be  undertaken. 
(4)  Even  if  malignant  growth  be  present,  its  partial  removal  (if  the  pa- 
tient's condition  permits)  can  be  performed,  and  in  some  cases,  especially 
those  in  which  there  is  a  large  necrotic  salient  mass  present,  this  should 
be  done.  For  this  substitutes  a  cleaner  surface  for  the  foul  one,  for  a 
time  at  any  rate,  although  it  is  true  that  these  sprouting  growths  recur 
oftentimes  very  rapidly,  and  may  invade  the  edges  of  the  wound,  and 
extend  outward  through  it. 


PARTIAL  EXCISION.  61Y 

RESECTION   OF   TPIE   BLADDER. 

In  certain  cases  of  cancer  an  attempt  at  removal  of  the  growtli,  to- 
gether with  that  portion  of  the  bladder  which  it  involves,  is  warranted  by 
past  experience,  slight  as  it  is.  The  cases  suitable  for  such  resections  are 
necessarily  rare,  for  they  are  only  those  in  which  the  growth  is  situated 
at  or  near  the  summit  of  the  bladder,  and  of  limited  extent.  This  im- 
plies an  early  diagnosis,  and  the  site  mentioned  is,  as  already  demon- 
strated, a  rare  one  for  the  primary  occupation  of  the  growth.  When 
the  growth  has  deeply  infiltrated  all  the  layers  of  the  bladder,  and  has  in- 
volved the  peritonaeum  as  well,  or,  not  having  actually  included  the  latter, 
has  gone  so  far  as  to  cause  its  intimate  adhesion  to  the  outer  layers  of 
the  bladder,  the  peritoneal  covering  must  of  necessity  be  included  in 
the  resection.  In  this  case  the  peritoneal  wound  should  of  course  be  at 
once  carefully  sutured. 

If  the  fissure  has  not  penetrated  so  far,  the  extra-peritoneal  operation, 
as  advised  by  Yon  Antal,  may  be  performed,  and  offers  a  chance  of  suc- 
cess. This  operation  consists  in  the  stripping  off  the  peritonaeum,  and 
then  resecting  the  afl'ected  portion  of  the  bladder,  uniting  the  wound  so 
made  by  suture. 

Another  plan  which  may  occasionally  prove  successful  is  that  prac- 
ticed by  Guyon,  of  dissecting  the  growth  from  the  deeper  layers  of  the 
bladder  without  penetrating  its  outer  coat.  In  one  case  Guyon  states 
that  he  recognized  the  adipose  layer  described  by  Clado  as  sometimes  to 
be  found  interposed  between  the  base  of  a  cancerous  growth  and  the 
sound  tissues  beyond. 

Barling,  in  an  interesting  article  in  the  Birmingham  Medical  Review, 
cites  the  four  following  cases  of  bladder  resection  for  cancer : 

1.  Bruce  Clarke.  Elderly  man.  Suprapubic  cystotomy.  Growth,  a 
flat-celled  cancer  of  the  vertex  of  the  bladder.  Touched  with  cautery. 
A  few  days  later  the  growth  and  a  piece  of  the  bladder  wall  three  inches 
by  two  inches,  including  their  whole  thickness,  were  resected.  The  opera- 
tion involved  a  cancerous  piece  of  the  peritonaeum,  W'Ound  of  which  was 
closed  by  suture.     Death  in  a  few  days.     'No  peritonitis. 

2.  Sonnenberg.  Female,  aged  sixty.  Suprapubic  cystotomy.  Re- 
section two  thirds  of  the  bladder.  Peritonaeum  extensively  injured. 
Peritoneal  part  of  the  wound  sutured.  Death  at  the  end  of  one  month 
by  exhaustion. 

3.  Yon  Antal.  Male,  aged  fifty-one.  Suprapubic  cystotomy.  Peri- 
tonaeum stripped  oif.  Growth  size  of  child's  fist  on  vertex  of  the  bladder. 
Peritonaeum  stripped  far  back.  One  third  of  bladder  resected  with 
growth.  Peritoneal  cavity  not  opened.  Recovery  from  the  operation. 
Recurrence  in  one  year. 
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4.  Guyon.  Male,  aged  fifty-five.  Suprapubic  cystotomy.  Resection 
of  o;rowtli  about  the  size  of  last  joint  of  thumb  from  right  side  of  the 
bladder.  Recovery.  Death  four  years  later  from  local  recurrence.  In 
this  case  the  adipose  layer,  described  by  Clado  as  lying  between  the  peri- 
tonaeum and  the  deeper  part  of  the  bladder,  was  seen  by  Guyon. 

Barling's  conclusions  as  to  operation  in  cases  of  cancerous  growths  are 
these  : 

1.  The  hope  of  cure  by  excision  lies  in  the  early  diagnosis  and  opera- 
tion before  the  patient's  powers  liave  been  sapped  by  the  disease,  and  be- 
fore secondary  changes  due  to  obstruction  or  secondary  growths  have 
occurred. 

2.  For  the  rare  cases  in  which  the  tumor  is  seated  at  the  vertex. 
Antal's  extra-peritoneal  method  (stripping  back  the  peritonaeum)  should, 
if  possible,  be  followed.  By  it  about  one  half  the  bladder  may  be  re- 
sected without  opening  the  peritonseum  (in  favorable  cases).  Some  of 
the  muscular  fibre  is  likely  to  be  stripped  off  with  the  peritonseum.  The 
bladder  should  be  full  during  the  attempt  to  strip  off  the  peritonaeum,  as 
it  is  much  more  easily  done  when  this  is  the  case. 

SARCOMA. 

Of  twenty-one  cases  of  sarcoma  in  which  operation  was  undertaken, 
reported  by  Hinterstoisser,  the  results  were  as  follow^s :  Six  extirpations 
through  the  female  urethra ;  two  deaths  due  to  the  operation  (one  peri- 
tonitis from  bladder  perforation)  ;  two  deaths  after  a  few  months  by  re- 
currence :  four  deaths  ;  two  recoveries.  Both  were  cases  of  small  pedun- 
culated tumors.  One  colpocystotomy,  recovery.  Seven  median  or  lateral 
cystotomies.  Three  deaths  ;  two  recoveries ;  tw^o  not  known  ;  deaths  due 
to  1.  Peritonitis.  2.  Rapid  recurrence.  Five  sectio  alta  :  two  deaths  due 
to  operation  ;  two  from  rapid  recurrence  ;  one  not  recorded.  Two  lateral 
cystotomies  immediately  following  sectio  alta,  which  failed  to  allow  of 
removal  of  growth  :  one  death  from  recurrence  in  eight  months ;  one  re- 
covery. Total  deaths  following  operation  in  twenty-one  cases,  twelve. 
Six  recoveries.     Three  unrecorded. 

The  longest  period  without  recurrence  which  the  author  has  found 
recorded  is  that  of  five  years  in  one  case. 

In  connection  with  the  subject  of  the  removal  of  malignant  growths, 
the  following  remarkable  case  of  Paulik's  is  of  especial  interest,  as  indi- 
cating still  further  possibilities  of  a  successful  issue  by  the  most  radical 
of  procedures. 

EXTIRPATION  OF  THE  BLADDER  IN  THE  FEMALE. 

"  The  patient  applied  to  his  clinic  on  account  of  persistent  haematuria. 
By   catheterizing  both  ureters,  luemorrhage   from  the   kidney   was   ex- 
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eluded.  Digital  exploration  of  the  bladder  revealed  the  presence  of  a 
polypus  the  size  of  an  almond,  which  was  removed  per  vaginam  through 
an  incision,  its  base  being  thoroughly  cauterized.  The  patient  was  dis- 
charged cured.  A  year  later  she  returned,  extremely  anaemic,  stating 
that  after  enjoying  good  health  for  eight  months  the  hgematuria  re- 
turned and  had  never  ceased.  Through  the  endoscope  a  diffuse  papil- 
lomatous growth  was  seen,  portions  of  which  were  removed  for  micro- 
scopical examination  and  proved  to  be  malignant.  The  writer  deter- 
mined to  extirpate  the  entire  bladder,  after  turning  the  ureters  into  the 
vagina,  in  order  to  form  a  new  bladder  from  the  latter  and  the  remains 
of  the  urethra.  The  preliminary  operation  was  performed  by  inserting 
metallic  catheters  into  both  ureters  (the  patient  being  in  the  knee-elbow 
posture),  incising  the  vagina  opposite  to  the  terminal  extremity  of  each 
ureter,  dissecting  out  the  duct,  and  then  ligating  and  dividing  it  two 
fifths  of  an  inch  from  its  opening  into  the  bladder.  The  cut  end  of 
each  ureter  was  then  stitched  into  the  corresponding  vaginal  wound  after 
removing  the  catheter ;  after  healing  had  occurred  there  were  thus 
formed  two  utero-vaginal  fistulse.  Three  weeks  later  the  radical  opera- 
tion was  performed.  An  incision  was  made  as  for  a  suprapubic  lithot- 
omy, the  peritonaeum  was  dissected  from  the  bladder,  and  the  latter  was 
separated  from  its  attachments  as  low  down  as  the  urethral  opening,  the 
organ  having  been  previously  distended  with  an  iodoform  emulsion  in 
order  to  render  it  more  prominent.  At  this  stage  the  bladder  was  emp- 
tied, and  the  cavity  already  made  was  packed  with  iodoform  gauze  on 
account  of  the  oozing.  The  anterior  vaginal  wall  was  now  incised  just 
above  the  most  prominent  part  of  the  urethro-vaginal  septum,  the  bladder 
was  drawn  down  through  the  wound  and  was  cut  away  at  the  vesical  ori- 
fice of  the  urethra. 

"  Here  the  patient  collapsed,  but  was  revived  by  the  subcutaneous  in- 
jection of  ten  ounces  of  warm  salt  solution,  and  the  operation  proceeded. 
The  anterior  vaginal  wall  was  sutured  to  the  anterior  border  of  the  ure- 
thral wound,  the  posterior  border  being  united  to  a  freshened  surface  at 
the  entrance  of  the  vagina  in  such  a  way  as  to  produce  a  kolpokleisis. 
Before  the  sutures  were  tied,  elastic  catheters  were  introduced  into  the 
urethra  and  carried  into  the  ureters.  The  abdominal  wound  was  closed, 
except  at  its  lower  end,  through  which  were  carried  the  ends  of  the 
gauze  for  drainage.  The  patient  made  a  good  recovery,  but  a  fistula  re- 
mained which  communicated  with  the  cavity  that  had  formerly  been  occu- 
pied by  the  bladder,  which  did  not  heal  for  eight  months.  A  second  un- 
successful attempt  at  kolpokleisis  was  made  ten  months  after  the  primary 
operation.  This  was  repeated  a  month  later,  the  anterior  and  posterior 
walls  being  united  transversely ;  a  minute  fistula  remained  behind  the 
urethra,  through  which  urine  escaped  only  when  the  patient  was  in  an 
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erect  posture.  She  was  able  to  retain  control  of  her  artiiicial  bladder 
until  twelve  ounces  of  urine  had  accumulated,  when  she  could  empty  it 
by  contracting  the  perineal  muscles.  The  woman  made  a  perfect  recov- 
ery and  was  able  to  undertake  a  journey  from  Prague  to  Berlin,  and  to 
spend  several  days  in  sight-seeing." — American  Journal  of  2Iedical 
Sciences,  January,  1891,  p.  101,  Ko.  225. 

In  this  connection  also  are  to  be  mentioned  the  following  cases  w^hich 
antedate  the  case  of  Paulik's  reported  above,  and  are,  so  far  as  the  author 
knows,  the  first  examples  of  the  total  extirpation  of  the  bladder  or  its 
mucous  membrane  in  the  hving  subject.  They  are  reported  by  Brohl 
(Wiener  Med.  Presse,  1889,  Kos.  27  and  28),  the  operations  having  been 
performed  by  Yon  Badenheuer  : 

Case  I.  Fifty-seven-year-old  patient ;  a  tumor  occupied  the  larger 
part  of  the  base  of  the  bladder  —  the  bladder  was  extirj^ated  (the 
symphysis  pubis  being  partially  divided  to  expose  the  organ);  for  ten 
days  the  progress  was  favorable.  Death  on  the  fourteenth  day  from 
uraemia. 

Case  II.  Girl,  seven  years  old ;  primary  tuberculosis  of  the  bladder, 
mucous  membrane  of  the  bladder  extirpated.  Kecovery.  Death  eighteen 
months  later  from  tubercular  peritonitis. 

Case  III.  Man  sixty-four  years  old.  Entire  interior  of  the  bladder 
occupied  by  disseminated  cancerous  (?)  growths.  Excision  of  the  whole 
of  the  mucous  membrane  of  the  bladder,  and  resection  of  a  large  area  of 
the  posterior  wall,  w^hich  was  occupied  by  a  large  single  tumor.    Recovery. 

Case  IY.  Man,  aged  thirty,  multiple  small  tumors  of  the  bladder ; 
total  excision  of  the  mucous  membrane.     Recovery. 


STONE   IN   THE   BLADDER,   PEOSTATE,    URETHRA 
AND   URETERS. 

By  ARTHUR   T.  CABOT,  M.  D. 

I.    STONE   IN   THE   BLADDER. 

Definition. — It  is  not  easy  to  state  concisely  what  constitutes  a  stone 
in  the  bladder ;  and  Surgeon-Major  Freyer  was  criticised  by  Sir  Henry 
Thompson  for  including  in  his  statistics  stones  weighing  less  than  twenty 
grains.  In  reply,  he  pointed  out  the  fact  that  under  some  circumstances 
the  removal  of  small  stones  was  a  matter  of  considerable  difficulty  and 
danger ;  and  it  is  to  be  borne  in  mind  that  before  the  introduction  of 
lithotrity  even  small  stones  required  serious  cutting  operations  for  their 
removal.  A  stone  in  the  bladder  may  be  defined  as  a  concretion  which 
the  bladder  is  unable  to  expel  by  its  natural  efforts,  and  which  therefore 
requires  surgical  interference  for  its  removal. 

Chemical  and  Physical  Characteristics. — These  concretions  are 
composed  mainly  of  salts,  or  solid  constituents  of  the  urine,  which  are 
thrown  down  in  a  more  or  less  crystalline  form,  as  will  presently  be 
shown.  Urinary  calculi  may  be  classified  according  to  the  principal  ingre- 
dient which  goes  into  their  composition,  and  may  accordingly  be  divided 
into  the  following  groups  : 

1.  Uric  stones,  composed  of  uric  acid  and  the  acid  urates. 

2.  Oxalic  stones,  composed  of  oxalate  of  lime. 

3.  Phosphatic  stones,  which  contain  phosphates  and  carbonates,  not 
infrequently  combined  with  urate  of  ammonia. 

We  have  also  in  the  urine  certain  organic  substances  which  sometimes 
exist  in  such  amounts  as  to  be  deposited  in  the  shape  of  calculi.  Of 
these,  cystin  is  the  most  common,  but  concretions  of  it  are  of  very  un- 
usual occurrence.  Xanthin  and  indican  calculi  have  been  reported,  but 
are  exceedingly  rare.  Occasionally  hsematoidin  and  coloring  matters 
from  the  urine  are  found  in  stones,  but  rarely  in  any  quantity.  Choles- 
terine  and  fatty  materials  have  been  observed,  and  a  few  instances  of 
fibrinous  masses  in  the  urine  are  reported.  These  rarer  constituents  of 
urinary  concretions  have  a  scientific  interest  in  connection  with  the  chem- 
istry of  the  body,  but  are  so  infrequent  as  to  be  of  little  practical  impor- 
tance. For  ordinary  purposes  the  division  into  uric,  oxalic,  and  phos- 
phatic stones  sufficiently  distinguishes  the  different  kinds  we  meet. 
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"WTiile  a  calculus  is  to  be  referred  to  one  or  other  of  these  classes, 
according  to  the  character  of  its  main  constituent,  it  is  not  unusual  to 
find  one  belonging  partly  in  one  group  and  partly  in  another.     Thus,  for 


Fig.  1. — A  stone  haviBg  a  nucleus  of  urate  of  soda,  a  middle  layer  of  oxalate  of  lime,  and  an 
outside  layer  of  eaithy  phosphates. 

instance,  a  stone  with  a  uric-acid  nucleus  will  often  have  an  oxalate  of 
lime  sheet  or  layer  around  it,  and  outside  of  that  again  a  phosphatic 
layer.  Sometimes  several  constituents  are  mixed  more  or  less  evenly 
throughout  the  stone.  Thus  a  uric-acid  calculus  may  contain  oxalate  of 
lime  distributed  through  it.  The  phosphates  and  carbonates  are  usually 
thus  combined. 

If  the  crystalline  matters  are  dissolved  out  of  a  stone,  an  albuminoid 
mass  is  left,  which  has  served  as  the  skeleton  in  which  the  salts  were  de- 
posited. This  framework  or  basis  substance  exists  even  in  the  minutest 
bits  of  sand,  and  in  oxalate  stones  is  partly  made  up  of  cells,  which  Eb- 
stein  believes  to  be  epithelial  cells,  and  in  Avhich  he  has  shown  the  oxalate 
of  lime  to  be  actually  deposited.  Cystin  stones  have  less  of  this  albumi- 
noid skeleton  than  the  other  urinary  calculi. 

The  researches  of  Rainey,  Harting,  Ord,  Ebstein,  and  others  indicate 
that  the  formation  of  stone  is  not  a  simple  process  of  deposition  of  salts 
exi.sting  in  excess  in  the  urine.  Indeed,  instances  are  of  every-day  occur- 
rence in  which  uric  acid,  the  urates,  oxalate  of  lime,  or  the  phosphates 
are  present  in  solid  form  for  long  periods  of  time  in  the  urine  without 
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leading  to  stone  formation.  The  investigations  of  these  observers  have 
shown  the  crystaUine  substances  of  the  nrine  to  follow  the  law  of  "  molec- 
ular coalescence  "  laid  down  by  Rainey  and  elaborated  by  later  observers ; 
which  is,  briefly,  that  "in  the  presence  of  colloid  or  albuminoid  sub- 
stances crystalline  materials  become  spheroidal  in  shape  and  coalesce  in 
rounded  form."  Following  this  law,  in  the  urinary  passages  crystals  of 
uric  acid  in  their  usual  rhomboidal  shape  may  for  long  periods  be  thrown 
down,  washed  along,  and  passed  out  with  the  urine  without  showing  any 
tendency  to  form  concretions.  Finally,  the  irritation  of  the  urinary  tract 
leads  to  the  exudation  of  albuminoid  material,  which,  acting  on  the  crys- 
tals, changes  their  molecular  form  and  creates  in  them  the  tendency  to 
coalesce.  The  necessary  albuminoid  material  may  be  supplied  in  other 
ways.  JSTecrotic  bits  of  tissue  are,  as  is  well  known,  likely  to  be  incrusted 
with  lime  salts.     Masses  of  bacteria  and  bits  of  blood-clot  are  also  found 


Fig.  2.— a  uric-acid  stone,  showing  a  nucleus,  partly  granular  partly  crystalline,  surrounded  by 

well-marked  concentric  layers. 


in  stones,  but  what  part  they  play  in  the  formation  of  the  stone  is  not 
clear.  The  concretion,  once  started,  continues  to  act  as  an  irritant  to  the 
wall,  and  so  continues  to  be  supplied  with  an  albuminoid  envelope,  in 
which  successive  layers  of  spheroidal  crystals  are  deposited. 
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Ultzmann  (Die  Harnconcretionen  des  Menschen  und  die  Ursachen 
ilirer  Entstehuiig),  by  a  study  of  thin  sections  of  stone,  arrived  at  conclu- 
sions somewhat  at  variance  with  these.  He  obtained  sections  thin  enough 
to  make  good  microscopical  preparations,  and  his  study  of  these  led  him 
to  think  that  "  stone  formation  in  man  does  not  consist  in  a  simple  ag- 
glomeration of  sedimentary  substances  held  together  by  an  organic  basis 
material,  but  that  it  is  a  real  cyrstallization  (Massen  Krystallisation),  which 
follows  common  crystographic  laws."  Unfortunately,  Ultzmann  seems 
entirely  ignorant  of  the  researches  of  Eainey,  Ord,  and  others,  on  changes 
in  crystalline  form  brought  about  by  the  presence  of  an  albuminoid  in 
the  mother-liquid ;  and,  having  shown  in  his  thin  sections  that  there  is 
often  a  more  or  less  regular  crystalline  form,  he  jumps  to  the  conclusion 
that  he  has  hereby  disproved  all  of  the  hypotheses  that  require  an  organic 
basis  substance  in  the  building  of  a  stone.  He  even  denies  the  existence 
of  such  an  organic  skeleton,  on  the  ground  that  he  sees  no  traces  of  it  in 
his  thin  sections.  Apparently,  he  never  tried  the  experiment  of  dissolv- 
ing out  the  solid  constituents,  and  so  demonstrating  the  existence  of  the 
albuminous  framework. 

Although  he  draws  such  hasty  and  unproved  conclusions  from  his 
study  of  his  sections,  they  will  be  found  interesting  and  worthy  of  close 
inspection,  and  some  of  them  are  accordingly  copied  here.  Being  re- 
produced from  micro-photo- 
graphs, they  tell  the  truth  as 
far  as  the  imperfections  of 
the  photographic  process  al- 
low. In  many  of  them  (Figs. 
2,  3,  and  6)  the  globular  char- 
acter of  the  crystals  may  be 
seen,  and  they  confirm  the 
accepted  opinion  as  to  the 
effect  of  the  surrounding  al- 
buminoid on  their  manner 
of  crystallization.  In  some 
sections,  which  show  these 
rounded  forms  quite  well, 
are  to  be  found  places  in 
which  the  crystallization  has 


more  of  an  angular  charac- 
ter, and  it  is  on  these  appear- 


Fio.  3. — A  htoiio  composed  of  eartliy  pliospliatos.  In 
the  central  portion  it  shows  tlie  radiating  stri:e,  sur- 
rounded by  outer  concentric  layers. 

ances  that  Ultzmann  founds 
his  conclusions.  Even  in  these  more  regular  crystalline  forms  the  cor- 
ners of  the  crystals  are  usually  rounded,  as  if  the  molding  tendency  of 
the  albumen  had  been  partly  felt. 
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A  superficial  examination  of  the  plates  shows  the  concentric  forma- 
tion of  these  stones,  with  more  or  less  plainly  marked  rings  or  zones 
(Figs.  2,  3,  and  4).     This  appearance  reminds  one  of  the  rings  seen  on 


'T'^ 


Fig.  4.— A  stone  composed  of  oxalate  of  lime  and  uric  acid,  showing  the  manner  in  which 
several  nuclei  may  coalese  to  form  one  stone. 


the  bole  of  a  tree  when  cut  across ;  and,  as  the  rings  on  the  tree  mark  the 
cycles  of  its  growth,  so  the  layers  of  the  stone  give  evidence  of  varying 
conditions  which  surrounded  it  during  its  formation — variations  in  the 
rapidity  of  the  deposition  of  salts  at  different  times  causing  changes  in 
the  compactness  of  the  layers. 

Further  inspection  will  show  in  most  of  them  an  indistinct  striation 
radiating  from  the  center,  and  extending  out  through  the  concentric  rings. 
Figs.  3  and  6  give  an  indication  of  this  formation,  and  in  the  section 
of  an  oxalate  of  lime  stone  (Fig.  5)  these  strise  are  seen  as  distinct  lines 
of  cleavage.     Considerable  portions  of  these  stones  show  an  irregular, 

40 
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loosely  crystalline  cliaracter,  wliicli  may  be  seen  in  the  central  portion  of 
the  sections  in  Figs.  2  and  3,  and  which  prevail  throughout  Fig.  6,  being 


Fig.  5. — A  highly  magnified  section  of  an   oxalate-of-lime  stone,  showing  the  delicate  concentric 

layers  and  the  radiating  striie. 

only  partly  interrupted  here  and  there  by  more  compact  rings.  Ebstein 
calls  attention  to  the  fact  that  in  some  stones  the  nucleus  is  made  up  of  an 
irregularly  grouped  mass  of  little  rounded  bodies,  while  the  outer  por- 
tions are  arranged  concentrically,  and  show  radiating  stride.  A  condition 
somewhat  approaching  this  may  be  seen  in  Fig.  2,  although  here  the 
nucleus  has  a  more  crystalline  appearance  than  he  describes. 

From  these  variations  in  structure  it  may  be  inferred  that  the  condi- 
tions under  which  the  crystallization  takes  place  are  not  constant,  and  it 
is  reasonably  certain  that  the  amount  of  albuminoid  about  the  stone  has  a 
decidedly  molding  effect  on  the  crystals,  which,  when  this  is  in  relatively 
small  amount,  may  keep  more  nearly  their  ordinary  crystalline  form. 

Bearing  upon  this  point  I  have  made  the  following  observation  :  In  a 
patient  with  some  residual  urine,  who  was  constantly  passing  uric-acid 
crystals,  a  stone  presently  fonned.     Tiie  urine  remained  clear  to  the  eye, 
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although  under  the  microscope  it  was  seen  to  contain  a  few  blood  and 
pus  cells.  The  stone  was  crushed  and  pumped  out.  It  was  very  friable, 
and  consisted  of  almost  pure  uric  acid.  There  was  so  little  cohesion  in 
this  stone  that  the  fragments,  after  being  dried  and  bottled,  fell  apart  into 
line  dust,  simply  from  the  shaking  they  underwent  during  a  few  hours  in 
my  coat-pocket.  An  examination  of  this  dust  under  the  microscope 
showed  that  the  uric  acid  had  a  distinctly  crystalline  form,  not  globular. 
The  crystals  were  mostly  of  rod  or  needle  shape,  with  here  and  there 
rhombic  plates.  This  stone,  which  formed  in  a  urine  almost  free  from 
pus  and  albumen,  thus  retained  a  more  decidedly  crystalline  character 
than  usual.     Its  extreme  friability  showed  the  absence  of  cohesion  be- 


FiG.  6. — A  cystin  stone,  showing  the  radiating  striae,  partially  interrupted  by  imperfect  concentric 

layers. 


tween  crystals  of  this  form,  when  not  held  together  by  an  albuminous 
binding  material. 

Color. — The  color  of  a  stone  varies  according  to  its  constitution.  Uric 
acid  and  the  urates  make  a  red  or  yellowish-red  stone.  Oxalate  of  lime  is 
brown  or  gray  in  color,  often  so  dark  as  to  be  practically  black.  Phos- 
phates and  carbonates  are  almost  white,  shading  off  into  gray. 
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Consistence. — They  differ  greatly  also  iu  their  degree  of  compactness 
and  hardness.  Oxalate-of-lime  stones  are  the  hardest,  often  being  so  firm 
as  to  require  great  force  to  crush  them  with  the  lithotrite,  and  resisting 
any  but  the  strongest  instruments.  Stones  made  up  of  urates  are  some- 
what less  hard,  while  phosphatic  stones,  and  some  of  those  consisting 
of  pure  uric  acid,  are  the  softest,  offering  usually  but  little  resistance  to 
crushing  instruments. 

Shape. — The  shape  of  a  stone  is  governed,  in  the  first  place,  by  the  more 
or  less  even  deposition  of  the  crystalline  substances  about  it ;  secondly, 
by  the  friction  of  the  containing  walls  ;  thirdly,  by  friction  of  other 
stones  ;  lastly,  by  the  molding  of  surrounding  walls,  as  when  it  forms  in 
a  canal  such  as  the  ureter  or  urethra,  or  in  a  pocket  in  the  bladder.  This 
molding  is  particularly  well  seen  in  the  stones  which  form  in  the  kidney, 
which  often  take  the  exact  shape  of  the  calyces  of  that  organ.  Occa- 
sionally a  stone  is  made  up  of  an  agglomeration  of  several  stones,  which, 
after  existing  independently  for  a  time,  cohere.  This  is  seen  in  Fig.  4, 
which  ftu'ther  shows  the  irregularity  of  shape  which  may  arise  from  this 
arrangement. 

Surface. — The  surface  of  a  stone  varies  according  to  the  constitution 
of  its  outermost  layer.  If  this  is  composed  of  uric  acid,  or  the  urates,  it 
gives  a  tolerably  smooth  surface.  A  phosphatic  stone  is  somewhat  rougher, 
and  an  oxalate-of-lime  stone  has  an  extremely  rough,  often  prickly  or 
knobby,  surface  (mulberry  calcuhis). 

Number. — Stones  usually  exist  singly  in  the  -bladder,  but  it  is  not  an 
infrequent  occurrence  to  find  more  than  one :  and  sometimes  several  hun- 
dreds are  found  in  one  blad- 
der. AYhen  many  exist. 
they  are  ordinarily  small, 
with  rounded  otitlines.  As 
they  become  larger  and 
rub  against  each  other  more 
evenly  and  firmly,  they 
wear  off  surfaces  and  be- 
come faceted.  This  action 
is  partictilarly  noticed  when 
the  stones  are  confined  in  a 
pocket  where  they  are  held 
in  close  apposition.  Some- 
times this  mutual  molding 
leads  to  the  formation  of 
regular  prominences  on  some  of  the  calculi  which  are  not  of  satisfactory 
explanation.  In  Fig.  7  we  have  a  drawing  of  such  calculi,  in  whicli  curious 
projections  have  been  developed  quite  symmetrically  on  many  stones :  a,  a 


i  b 

Fig.  7. — Multiple  calculi  with  curious  projections. 
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are  drawn  from  stones  removed  by  me  in  a  case  of  multiple  calculi  ;  and  h,  l> 
represent  similar  stones  obtained  by  Mr.  Bnckston  Browne  in  a  similar  case. 
The  Spontaneous  Fracture  of  Stones. — Tliis  phenomenon  had  already 
been   recognized   and   somewhat   investigated   by   earlier    writers   (Yon 
Schaden,  Schmidt),  but  the 
researches  of  Ord  were  the 
first  to  bring  forth  an  ad- 
equate   explanation    of    it. 
Rainey,    when     investigat- 
ing the  laws  of  "  molecular 
coalescence,"     found    that 
spheres    of     carbonate     of 
lime  which  had  been  formed 
in  a  solution  of  gum  would 
split  up  radially  and  again 
disintegrate    if    they  were 
placed  in  solutions  of  a  dif- 
ferent     specific      gravity. 
This  eifect  was  even  more 
noticed   when  the   spheres 
were   composed   of   mixed 
carbonate  of  soda  and  triple 
phosphates.    Following  this 
suggestion,     Ord     believes 
that  the  splitting  up  of  a 
urinary   calculus    is,    in    a 
similar  way,  due  to  the  ac- 
tion of  urine  of  a  different 
specific   gravity   and    reac- 
tion from  that  in  which  the 
calculus  formed.    He  thinks 
that  the  colloid  material  in 
the  stone  swells  by  imbibi- 
tion of  urine  of  a  different  density,  and  that  the  nucleus,  becoming  thus 
enlarged,  breaks  the  outer  enveloping  layers  by  an  "  explosive  disruption 
such  as  would  occur  in  a  thick-walled  shell."     In  three  of  Ord's  cases  the 
fragments,  which  were  of  uric  acid,  were  covered  with  a  little  urate  of 
ammonia,  by  which  fact  he  was  led  to  surmise  that  the  urine  had  become 
alkaline,  and  that  to  that  change  was  partly  due  its  action  on  the  colloids 
of  the  stone. 

The  splitting  of  calculi  under  these  conditions  follows  the  radiating 
and  concentric  lines  which  we  have  seen  to  exist,  and  the  fragments  show  a 
tendency  to  assume  wedge-like  forms.    The  accompanying  figure  (8),  taken 


Fig.  8. — Fragments   of  a   stone  spontaneously  fractured 
in  tlie  bladder. 
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from  Watson,  shows  very  beautifully  the  shapes  thus  formed.  In  his 
case,  from  which  these  fragments  came,  the  disintegrated  uric-acid  stone 
was  found  in  the  bladder  after  death.  The  debris  weighed  in  all  about 
160  grains.  In  No.  1  it  may  be  seen  that  the  outer  phosphatic  layer  has 
shrunk  somewhat  in  drying,  and  has  formed  little  radiating  cracks  through 
it,  which  suggest  very  well  the  way  in  which  it  would  break  up  if  the 
stone  within  swelled  from  any  cause. 

Ord  has  recorded  a  case  in  which  an  actual  molecular  disintegration 
of  a  calculus  seemed  to  have  occurred,  similar  to  that  observed  experi- 
mentally by  Rainey  in  his  carbonate-of-lime  spheres.  It  seems  probable 
that  some  of  the  reported  cases  of  the  solution  of  stone  in  the  bladder 
by  the  drinking  of  certain  lithia  or  other  spring  waters,  in  which  the 
patients  have  passed  large  quantities  of  debris,  are  instances  of  sponta- 
neous fracture,  brought  about  by  the  great  alteration  of  the  specific  grav- 
ity of  the  urine,  due  to  the  continuous  drinking  of  an  excessive  amount 
of  water. 

Some  observers  have  thought  that  several  calcuh  might  be  so  pressed 
together  by  the  contracting  bladder,  or  might  strike  against  each  other  in 
such  a  way  as  to  lead  to  their  mutual  fracture.  In  a  specimen  of  sponta- 
neous fracture  met  with  by  Croft,  there  was  a  soft,  friable  layer  between 
two  harder  layers  ;  and  Ord  points  out  that  "  this  is  a  condition  favorable 
to  fracture,  when  two  or  three  calculi  of  about  the  same  size  and  the 
same  constitution  are  present  in  the  bladder  together.  They  crack  each 
other's  shells,  like  eggs  carried  loose  in  a  bag." 

Etiology. — In  considering  the  circumstances  that  lead  to  stone  for- 
mation we  have  two  sets  of  causes  to  investigate :  First,  the  general  con- 
ditions and  tendencies,  diathetic  and  otherwise,  that  induce  the  over- 
production in  the  system  of  the  materials  which  are  deposited  from  the 
urine  in  the  shape  of  calculi ;  and,  secondly,  certain  local  conditions  which 
favor  the  deposition  of  these  solids  out  of  the  urine.  We  will  first  con- 
sider the  general  conditions  concerned  in  their  formation. 

Locality. — The  irregularity  of  the  distribution  of  stone  through  differ- 
ent countries  and  localities  has  given  rise  to  much  speculation,  and  various 
theories  have  been  advanced  to  account  for  it.  The  frequent  occurrence 
of  these  cases  in  the  central  states  of  North  America,  and  in  other  localities 
having  a  similar  geological  formation,  was  thought  by  some  writers  to  be 
due  to  the  limestone  underlying  those  places,  and  causing  a  strong  im- 
pregnation of  tlie  drinking-water  with  lime-salts.  This  theory  falls  to 
the  ground,  however,  when  it  is  seen  that  the  tendency  to  stone  is  not 
evenly  distributed  tlirough  the  countries  where  lime  abounds,  and  that  it 
shows  itself  at  times  in  but  one  part  of  such  a  district. 

Heredity. — 'J'luit  heredity  may  have  an  influence  in  determining  a  pre- 
disposition to  st(jne  is  undoubtedly  trne,  and  many  instances  are  reported 


ETIOLOGY.  531 

in  which  the  uric-acid  diathesis  has  existed  through  several  generations  in 
a  family,  and  has  made  its  members  liable  to  the  occurrence  of  calculous 
disease.  Whether  a  tendency  to  oxaluria  or  phosphaturia  is  similarly 
transmissible  is  not  so  clear.  The  influence  of  heredity  has  been  evoked 
as  one  factor  leading  to  the  frequency  of  stone  in  certain  neighborhoods, 
where  generations  of  intermarriage  might  fix  calculous  tendencies  on  the 
people.     The  amount  of  effect  that  this  may  have  is  not  easy  to  trace. 

Diet  and  Habit. — The  influence  of  diet  and  of  habits  of  life  npon  the 
excretion  of  uric  acid  and  oxalate  of  lime  is  unquestioned.  Thus,  the 
customs  of  a  people,  their  ways  of  living,  and  their  choice  of  food,  may 
have  a  decided  influence  on  the  frequency  of  stone  among  them.  Uric 
acid  and  oxalate  of  lime  are  often  found  abundantly  in  the  urine  of  pooi^y 
nourished  children,  in  whom  the  processes  of  digestion  and  of  oxidation 
of  tissues  are  imperfectly  accomplished  ;  also  in  older  individuals  who 
take  large  quantities  of  nitrogenous  food,  and  whose  functions  are  slug- 
gishly performed.  It  is  therefore  in  these  two  classes  that  acid  stones 
most  commonly  form.  Thompson  has  pointed  out  the  fact  that  stone  is 
common  among  the  children  of  the  poor,  while  among  the  rich  it  spares 
the  children  and  appears  among  the  old  men.  This  observation  refers 
only  to  primary  calculi ;  for  secondary  calculi,  due  to  fermentation  of  the 
urine,  are  more  common  among  the  aged  poor,  who  pay  but  little  regard 
to  a  moderate  cystitis.  In  the  case  of  oxalate  of  lime,  its  appearance  in 
the  urine  may  come  about  in  a  way  even  more  direct ;  for  the  ingestion 
of  certain  articles  of  food  that  contain  oxalic  acid  abundantly  often  leads 
at  once  to  the  deposition  of  large  amounts  of  oxalate  of  lime  in  the  urine. 
Chismore  has  found  oxalate-of-lime  stones  disproportionately  abundant 
on  the  Paciflc  coast  of  JSTorth  America,  and  is  inclined  to  ascribe  this  to 
the  fruit-eating  habits  of  the  people. 

Recent  investigations  of  Ebstein  and  Xicolaier  throw  some  light  on 
the  manner  in  which  a  chemical  substance  may  be  carried  through  the 
body  without  change,  and  be  deposited  out  of  the  urine  in  the  form  of  a 
stone.  They  fed  animals  (dogs  and  rabbits)  on  oxamid,  an  ammonia  de- 
rivative of  oxalic  acid,  and  succeeded  in  causing  the  formation  of  numer- 
ous oxamid  stones  in  the  urinary  passages.  As  oxamid  never  appears  in 
the  urine  under  normal  conditions,  these  experiments  are  convincing 
proofs  of  the  possibility  of  this  method  of  stone  formation  directly  from 
substances  contained  in  the  ingesta. 

Diathesis. — Besides  the  general  conditions  of  life  which  have  an  influ- 
ence on  the  frequency  of  primary  stone  formation,  we  have  also  to  con- 
sider certain  tendencies  peculiar  to  the  individual  which  favor  the  occur- 
rence of  calculous  disease.  The  existence  of  a  uric-acid  diathesis  has 
been  alluded  to  as  having  been  invoked  to  explain  the  frequency  of  stone 
in  certain  localities,  and  the  hereditary  transmission  of  this  diathesis  is 
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generally  recognized.  Its  association  with  various  gouty  lesions  is  so  con- 
stant that  it  is  properly  looked  upon  as  one  manifestation  of  gout;  and  it 
is  not  uncommon  to  find,  in  a  family  with  a  strong  inheritance  of  gout, 
one  or  more  individuals  suffering  from  uric-acid  gravel,  or  from  stone  in 
the  kidneys  or  bladder.  It  has  been  observed  that  patients  suffering 
from  hepatic  disease  are  liable  to  an  excess  of  uric  acid,  and  the  same  is 
true  of  diseases  of  the  spleen.  In  leucocythsemia  the  presence  of  large 
quantities  of  uric-acid  crystals  in  the  urine  is  of  frequent  occurrence,  and 
the  formation  of  stone  in  the  bladder  under  these  circumstances  has  been 
recorded. 

When  we  come  to  the  consideration  of  jDhosphatic  stones,  we  find 
quite  a  different  condition  of  things ;  for,  although  it  may  occasionally 
happen  that  the  phosphatic  diathesis  gives  rise  to  the  formation  of  a  cal- 
culus, it  is  far  more  common  to  see  a  stone  of  this  kind  the  result  of  a 
local  process. 

Alkaline  Fermentation. — In  chronic  infiammation  of  the  bladder,  sooner 
or  later  the  urine  is  likely  to  become  alkaline,  and  to  throw  down  crystals 
of  triple  phosphate  as  well  as  of  other  alkaline  salts.  These  are  thickly 
deposited  in  the  gelatinized  pus,  erroneously  called  mucus,  and  in  this 
they  undergo  the  molecular  changes  that  lead  to  their  coalescence,  and 
agglomerate  themselves  into  little  masses,  around  which  the  subsequent 
formation  of  the  stone  goes  on  quite  rapidly.  Any  condition  that  predis- 
poses to  chronic  cystitis  and  alkaline  fermentation  of  the  urine  may  be 
regarded,  therefore,  as  an  etiological  factor  in  stone  formation.  The  con- 
dition most  favorable  to  alkaline  fermentation  is  that  of  partial  retention 
(residual  urine).  This  is  usually  the  result  of  some  obstruction,  rarely  of 
atony.  The  common  cause  of  obstruction  is  an  enlarged  prostate,  but  a 
stricture  often  acts  in  the  same  way.  I  have  met  with  a  number  of  cases 
of  stone  which  have  thus  formed  behind  a  stricture.  The  production  of 
alkaline  fermentation  is  not  the  only  way  in  which  an  obstruction  to  the 
flow  of  the  urine  favors  the  tendency  to  the  formation  of  stone.  In  the 
healthy  bladder,  which  completely  empties  itself  at  each  act  of  micturition, 
any  crystals  which  are  deposited  in  the  urine  are  washed  out  with  it,  and 
any  little  stones  that  come  down  from  the  kidneys  are  usually  expelled  in 
a  similar  way.  When,  however,  owing  to  an  obstruction,  the  bladder 
ceases  to  thoroughly  expel  its  contents,  the  chance  of  a  commencing  con- 
cretion being  thrown  out  is  diminished,  and  thus  the  formation  of  a  stone 
in  the  bladder  is  much  more  likely  to  occur. 

Sometimes  a  patient  is  for  3-ears  suljject  to  attacks  of  renal  colic,  and 
during  adult  life  the  small  stones  which  pass  down  from  the  kidney  are 
successfully  voided,  until  finally  as  he  advances  in  age  the  prostate  be- 
comes enlarged,  the  bladder  ceases  to  entirely  empty  itself,  and  a  renal 
stone,  being  retained,  forms  the  nucleus  of  a  stone  in  the  bladder.     In  the 
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same  way  a  sacculated  condition  of  the  bladder  favors  stone  formation,  for 
in  the  pouches,  fermenting' nrine  and  mucus  are  retained,  thus  producing 
conditions  suitable  for  the  origination  and  rapid  progress  of  calculous  de- 
position. 

Symptomatology. — A  stone  may  exist  for  a  considerable  time  in 
the  bladder  without  causing  the  least  discomfort  to  make  its  presence 
known.  I  on  one  occasion  touched  a  stone  in  the  bladder,  and,  because 
the  patient  could  not  then  attend  to  it,  left  it  undisturbed ;  but  the  man 
went  for  several  months  in  perfect  comfort  before  symptoms  appeared 
which  finally  led  to  an  operation.  In  this  case  the  stone  lay  in  a  post- 
prostatic  pouch,  and  did  not  come  in  contact  with  the  sensitive  vesical 
neck  either  during  motion  or  after  urination.  Such  cases  are  not  very 
uncommon.  Occasionally  we  see  a  case  almost  the  exact  opposite  of  this, 
in  which  most  of  the  uncomfortable  symptoms  that  are  ever  associated 
with  a  stone  in  the  bladder  are  heaped  upon  the  unfortunate  victim. 
Most  of  our  patients,  however,  occupy  the  middle  ground  between  these 
extremes,  and,  while  presenting  some  of  the  symptoms  in  a  more  or  less 
characteristic  form,  may  be  wholly  without  other  sensations  and  phenomena 
that  we  usually  expect. 

The  following  are  the  symptoms  that  we  have  to  look  for  in  these 
cases,  and  I  have  taken  them  up  in  the  order  of  their  importance  : 

Pain  is  a  very  constant  accompaniment  of  stone,  and,  although  other 
evidences  of  irritation  may  precede  it,  it  is  perhaps  the  most  characteristic 
symptom  that  we  have.  The  pain  of  a  stone  varies  greatly  in  intensity, 
and  is  referred  to  somewhat  different  localities  in  different  cases.  There 
may  be  merely  a  sense  of  discomfort  and  weight  in  the  perinseum  and 
rectum,  or  a  burning  may  be  felt  in  these  same  regions.  When  more 
severe,  a  lancinating  or  pricking  pain  may  be  felt;  and  I  have  had  a 
patient  insist  that  he  had  exactly  the  feeling  as  if  a  paper  of  pins  were  in 
the  lower  bowel,  just  within  the  anus.  These  pains  show  a  tendency  to 
shoot  out  along  the  urethra  and  into  the  testes,  or  down  the  thighs.  ]N"ot 
infrequently  the  pain  is  all  referred  to  the  end  of  the  penis,  and  the 
dragging  upon  this  organ  in  the  effort  to  relieve  discomfort  sometimes 
causes  a  considerable  elongation  of  it.  In  children  a  greatly  lengthened 
prepuce  results  from  the  same  habit. 

Wherever  the  pain  is  felt  it  is  almost  invariably  aggravated  during 
and  after  urination.  As  the  bladder  closes  down  on  the  surface  of  the 
stone,  the  irritation  is  increased.  At  this  time  the  pain  is  almost  certainly 
felt,  in  part  at  least,  in  the  glans  penis.  This  is  due  to  the  fact  that  the 
stone  is  pressed  down  against  the  prostate  as  the  bladder  empties  itself, 
and  irritations  at  the  bladder  face  of  the  prostate  are  referred  to  the  glans 
penis.  Occasionally  sharp  spasms  are  set  up  in  the  bladder  as  its  walls 
come  in  contact  with  the  stone.     As  might  be  supposed,  the  increase  of 
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pain  at  the  end  of  urination  is  often  absent  in  a  patient  who  does  not  com- 
pletely empty  the  bladder ;  and,  in  that  case,  it  may  make  its  appearance 
if  the  residual  urine  is  drawn  with  a  catheter. 

Another  characteristic  of  this  pain  is  that  it  is  aggravated  by  motion. 
If  the  stone  is  movable  in  the  bladder,  it  is  natural  that  it  should  be  more 
ii'ritating  when  rolling  about  than  when  lying  still.  Riding  in  a  jolting 
vehicle  is  the  most  trying  kind  of  motion ;  but  often  the  sensitiveness  is 
so  great  that  quiet  walking  can  not  be  endured,  and  some  patients  even 
suffer  greatly  from  turning  over  in  bed. 

Other  things  being  equal,  a  stone  causes  more  pain  when  resting  near 
the  neck  of  the  bladder  than  when  lying  back  toward  the  fundus,  so  that 
these  patients  are  often  more  comfortable  when  lying  in  bed  with  the 
hips  raised  than  when  in  a  more  upright  position. 

Increased  Frequency  of  Urination  is  so  constant  a  symptom  in  all  in- 
flammatory troubles  of  the  bladder  that  its  appearance  would  not  arouse  a 
suspicion  of  stone.  The  fact,  however,  that  in  stone  cases  the  frequency 
is  much  increased  by  motion  may  be  of  assistance  in  deciding  on  the 
probable  diagnosis.  Esj)ecially  may  a  study  of  this  symptom  assist  in 
differentiating  between  stone  and  enlarged  prostate  ;  for,  while  the  stone 
patient  will  probably  be  less  called  upon  to  urinate  at  night  than  in  the 
day,  the  reverse  is  apt  to  be  true  in  the  prostatic  case,  for  the  passive 
congestion  of  a  hypertrophied  prostate  is  aggravated  by  recumbency, 
and  is  usually  somewhat  relieved  by  exercise.  The  frequency,  dependent 
on  the  presence  of  a  stone,  may  be  slight  in  degree,  or  may  be  so  extreme 
that  the  patient  urinates  every  few  minutes,  and  sometimes  suffers  from  a 
true  incontinence.  The  efforts  at  urination  often  induce  painful  spasms 
of  the  bladder  and  rectum,  and  prolapse  of  the  bowel  sometimes  follows 
severe  straining. 

Sudden  Stoppage  of  the  Urine  in  Full  Stream. — It  sometimes  happens 
that  the  stone  rolls  over  the  internal  orifice  of  the  urethra  during  urina- 
tion and  thus  causes  a  sudden  stoppage  of  the  urine,  accompanied  by  a 
sharp  twinge  of  pain,  with  often  considerable  straining  following  it.  Under 
these  circumstances  the  patient  usually  finds  that,  after  a  moment's  pause, 
especially  if  he  changes  his  position,  the  urine  will  again  flow  and  the 
bladder  will  empty  itself.  In  the  recumbent  position  this  stoppage  is 
less  likely  to  occur,  for  the  obvious  reason  that  the  stone  then  lies  at  a 
distance  from  the  vesical  neck.  This  symptom  is  more  common  in  young 
and  middle-aged  patients,  and  is  rarely  observed  in  the  old.  The  reason 
of  this  is  easily  seen ;  for  in  the  undistorted  Ijladder  of  youth  the  vesical 
orifice  is  dependent  when  the  body  is  erect,  and  the  stone  readily  falls 
upon  it.  In  old  age,  on  the  other  hand,  after  the  development  of  the 
post-prostatic  pouch,  the  stone  gravitates  into  this,  and  can  not  easily  roll 
forward  on  to  the  urethral  opening.     Furthermore,  the  irregularities  of 
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the  vesical  orifice  in  old  men,  caused  by  projections  from  the  prostate,  es- 
pecially of  the  third  lobe,  make  it  difficult  for  a  stone  to  fit  into  and  close 
it  tightly.  And,  lastly,  when  the  bladder  has  lost  its  force,  the  slowly 
flowing  stream  is  less  likely  to  carry  the  stone  along  with  it. 

Hsematuria. — The  presence  of  blood  in  the  urine  is  a  usual  accompani- 
ment of  calculus,  and  is  the  direct  result  of  the  injury  done  to  the  bladder 
walls  by  the  stone.  It  is  usually  slight  in  amount,  often  requiring  the 
microscope  for  its  recognition.  Occasionally  in  patients  having  the  hsem- 
orrhagic  diathesis,  or  in  old  persons  with  congested  prostates,  it  may 
assume  serious  proportions. 

Violent  motions  have  a  marked  effect  in  increasing  the  haemorrhage. 
The  blood  may  be  mixed  evenly  in  the  urine,  giving  it  a  smoky  or  red 
color.  It  may,  however,  come  at  the  end  of  urination,  the  first  portion 
of  urine  passed  being  clear  and  the  last  few  drops  containing  much  blood, 
which  is  pressed  out  as  the  bladder  closes  on  the  stone.  This  expulsion 
of  a  few  drops  of  blood  at  the  end  of  urination  is  not,  however,  at  all 
characteristic  of  stone,  for  the  same  thing  is  observed  in  infiammatory 
troubles  about  the  prostate,  and  also  sometimes  in  cases  of  tumor  of  the 
bladder. 

Cystitis. — It  is  common,  sooner  or  later,  to  see  a  cystitis  develop  itself 
in  connection  with  a  stone,  and  the  symptoms  are  then  complicated  by 
those  of  inflammation  of  the  bladder.  Under  these  circumstances  the 
pain  is  usually  more  intense,  and  the  frequency  of  micturition  is  a  more 
prominent  symptom. 

The  Condition  of  the  TJrine  often  gives  important  indications  in  cases  of 
stone. 

Before  a  cystitis  develops  the  urine  may  be  quite  clear  to  the  eye,  but 
even  then  a  microscopical  examination  will  usually  show  the  presence  of 
crystals  of  uric  acid  or  oxalate  of  lime,  with  a  few  blood  and  pus  cells. 
Patients  sometimes  state  that  for  a  long  time  the  urine  contained  red 
sand,  but  that  finally  this  disappeared,  and  soon  after  the  symptoms  of 
stone  began.  This  would  seem  to  show  that,  after  the  stone  formation  has 
started,  crystallization  around  it  removes  in  some  cases  the  over-abundance 
of  uric  acid.  This  observation  depends,  as  far  as  the  author  is  concerned, 
on  the  statements  of  patients,  and  it  is  to  be  remembered  that,  in  persons 
who  have  no  stone,  crystals  of  uric  acid  will  appear  intermittently  in  the 
urine.  Still,  in  view  of  what  is  known  about  the  change  which  takes 
place  in  the  crystallization  of  uric  acid  when  albuminoid  materials  have 
become  mixed  with  the  urine,  it  seems  possible  that  this  observation  is 
founded  on  more  than  a  mere  coincidence,  and  that  the  change  marks  the 
commencement  of  "  molecular  coalescence  "  of  the  uric  acid. 

When  cystitis  develops,  the  urine  becomes  more  or  less  cloudy,  owing 
to  the  admixture  of  pus  and  bladder  epithelial  cells.     Usually  crystals  are 
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found  in  connection  with  the  evidences  of  bladder  inflammation.  If  the 
urine  continues  acid,  as  it  not  infi-equentlv  does,  the  crystals  mav  be  those 
of  uric  acid  or  calcic  oxalate.  If  the  urine  becomes  alkaline,  the  uric  acid 
usually  disapj)ears,  and  we  have  crystals  of  the  triple  phosphates,  of  the 
carbonates  and  ui-ates.  The  alkaline  condition  of  the  urine  also  induces  a 
change  in  the  condition  of  the  pus,  which  becomes  slimy,  and  chngs  to- 
gether in  stringy,  coherent  masses,  which  often  adhere  to  the  bottom  of 
the  vessel  in  which  the  urine  has  stood.  The  pus,  thus  altered,  usually 
passes  by  the  name  of  mucus,  but  it  is  not  the  excretion  of  the  mucous 
glands. 

TVhen  there  is  ulceration  of  the  bladder  walls  the  amount  of  pus  in 
the  urine  is  often  very  large,  and  it  is  frequently  so  mixed  with  blood  as 
to  be  distinctly  stained  by  it.  There  is  always  some  albumin  in  the  mine 
when  pus  or  blood  is  present.  The  albumin  is  sometimes  out  of  pro- 
poilion  to  the  amount  of  blood  or  pus,  even  when  no  serious  condition  of 
the  kidneys  exists. 

Priapism.. — Together  with  other  symptoms  of  bladder  irritation  that 
have  been  enumerated,  we  sometimes  see  erections  as  another  evidence  of 
the  irritation  caused  by  the  stone,  and  the  consequent  congestion  of  the 
vesical  neck.  These  are  more  common  in  the  young,  and,  in  connection 
with  the  pulling  on  the  penis  to  relieve  the  pain  felt  in  it,  may  lead  to  the 
practice  of  masturbation. 

Reflex  Pains. — -Besides  the  pain  directly  caused  by  the  irritation  of  the 
stone,  there  are  occasionally  distant  reflex  pains  in  parts  having  no  close 
nerve  association  with  the  bladder.  These  pains  are  distinctly  neuralgic 
in  character.  They  are  felt  in  the  hips,  thighs,  and  even  run  down  to 
the  lower  leg  or  foot.  Podalgia,  pain  in  the  sole  of  the  foot,  may  be  due 
to  vesical  irritation  from  any  cause,  and  may  therefore  exist  as  a  conse- 
quence of  stone.  These  pains,  well  described  by  Dr.  T.  B.  Curtis,  usually 
affect  the  grreat  toe  or  the  ball  of  the  foot.  The  writer  has  seen  it  in  the 
hollow  of  the  instep  in  a  case  of  prostatic  disease.  It  is  described  as  a 
bm-ning  pain  confined  to  one  small  spot.  Sometimes  the  feeling  is  one 
of  intense  coldness,  or  the  pain  is  lancinating  in  character.  These  reflex 
pains,  due  to  bladder  irritation,  are  not  confined  to  the  lower  extremities, 
but  may  be  felt  through  the  shoulders  and  arms. 

Diagnosis. — There  are  various  conditions  of  the  urinary  organs  that 
may  produce  symptoms  closely  resembling  those  of  stone  in  the  bladder. 
Of  these  may  be  mentioned  inflammatory  conditions,  tuberculosis,  and 
tumors  of  the  bladder  and  prostate.  Other  conditions,  such  as  stricture, 
chronic  inflammation  of  the  urethra,  stone  or  tuljerculosis  of  the  kidney, 
and  neuralgia  of  the  neck  of  the  Ijladder.  may  produce  one  or  two  of  the 
symptoms  associated  with  stone,  but  do  not  often  give  rise  to  groups  of 
symptoms  that  are  seriously  misleading. 
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The  onlj  certain  means  of  settling  the  diagnosis  is  by  physical  exam- 
ination.    This  examination  may  be  conducted  in  a  variety  of  ways : 

1.  Digital  exploration  through  the  rectum  or  vagina. 

2.  Exploration  with  searcher  or  sound,  including  examination  with  a 
lithotrite. 

3.  Exploration  with  a  litholapaxy-pump. 

4.  Examination  with  a  cystoscope. 

5.  Digital  exploration  through  the  dilated  urethra  in  woman,  or 
through  a  median  perineal  opening  (boutonniere)  in  man. 

6.  Digital  and  ocular  examination  through  suprapubic  opening. 

This  hst  of  manoeuvres  is  arranged  in  the  order  of  their  severity,  and 
usually  the  information  sought  will  be  satisfactorily  got  by  one  of  the  less 
serious  procedures. 

1,  The  examination  by  the  vagina  or  rectum  is  that  made  familiar  by 
gynaecological  and  other  pelvic  explorations.  With  the  usual  bimanual 
manipulation  a  stone  may  not  infrequently  be  felt  and  its  size  correctly 
judged.  This  examination  is  especially  applicable  to  children.  Also, 
during  the  search  with  instruments  in  the  bladder,  the  finger  in  the 
rectum  or  vagina  may  be  of  great  assistance  in  locating  a  stone — as,  for 
instance,  one  protruding  from  the  opening  of  a  ureter,  or  a  sacculated 
stone. 

2.  Exploration  with  a  searcher  is  the  operation  familiarly  known  as 
"  sounding  for  stone,"  so  called  because  the  instrument  used  is  named  a 


Fig.  9. — Thompson's  searcher.     (Old  form.) 

sound,  rather  than  because  the  ear  usually  plays  any  important  part  in 
the  detection  of  the  calculus ;  for,  although  the  ear  can  often  catch  the 
click  of  a  sound  upon  a  hard  calculus  when  they  are  brought  sharply  to- 
gether, yet  the  trained  hand  will  perceive  the  contact  even  more  sensibly 
and  surely.  If  the  calculus  is  a  small  one,  or  has  a  soft  surface,  the  touch 
will  often  readily  recognize  the  impact  of  the  searcher  upon  it  when  no 
sound  can  be  elicited.  The  sensations  that  are  perceived  through  the 
sound  are  of  two  kinds,  and  are  produced  by  the  shock  of  impact,  or  by 
the  scratching  of  the  metallic  instrument  over  the  rough  surface  of  the 
stone. 

The  instrument  should  have  a  shape  that  permits  of  its  easy  manipu- 
lation in  the  bladder,  and  it  will  be  found  that  a  hard  metal  gives  a  more 
distinct  sense  of  contact  than  a  soft  one. 

The  shape  of  the  instrument  generally  preferred  is  well  shown  in  the 
accompanying  figures.     The  shaft  should  be  thin  (15  to  18,  French  scale) 
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for  adults,  smaller  for  children.  This  is  in  order  that  the  urethra  may 
not  hold  it  firmly,  and  thus  prevent  easy  rotation  and  sliding  to  and  fro. 
The  beak  may  be  somewhat  larger,  and  if  the  end  is  rounded  and  blunt 
it  will  shde  more  easily  along  the  urethra.  The  beak,  moreover,  should 
be  short,  and  should  form  a  very  moderate  obtuse  angle  (about  120°) 


Fig.  10. — Steel  searclier. 


with  the  shaft.  An  instrument  of  this  shape  will  rotate  readily  in  the 
bladder,  and  will  sweep  around  so  close  to  the  vesical  face  of  the  pros- 
tate that  it  is  not  easy  for  a  stone  close  behind  the  prostate  to  evade  it. 

The  handle  of  the  searcher  varies  in  shape  according  to  the  fancy  of 
the  surgeon ;  but  as  much  of  the  manipulation  of  the  instrument  is  by  ro- 
tation, a  round,  barrel-shaped  handle,  with  corrugated  surfaces,  is  perhaps 
the  most  convenient ;  and  it  should  always  be  marked  on  the  side  that 
corresponds  to  the  point,  so  that  a  glance  will  tell  where  the  beak  is  di- 
rected. A  flattened  handle,  such  as  is  familiar  in  the  urethral  sound,  is 
also  a  good  form,  and  has  the  advantage  that  the  operator  is  never  for  a 
moment  unaware  of  the  direction  of  the  beak.  Recognizing  the  advan- 
tage of  each  of  these  handles,  Thompson  has  combined  them  in  his  latest 
searcher  (Fig.  11). 

As  it  is  often  desired  to  change  the  amount  of  water  in  the  bladder 
during  a  search,  the  shaft  of  the  instrument  may  be  hollow,  like  a  cathe- 
ter. This  has  an  additional  advantage,  that  it  makes  the  instrument  light, 
and  therefore  more  susceptible  to  slight  vibrations.  The  searcher,  if  hol- 
low, may  be  made  of  silver  or  German  silver ;  or,  if  solid,  of  zinc,  alumi- 
num, or  steel.     It  has  been  suggested  that  a  soft  metal  of  high  polish 


Fig.  11. — Tliomi^son's  searcher.     (Latest  form.) 


would  sliow  the  scratches  of  the  stone,  but  it  would  be  indeed  a  clumsy 
hand  that  did  not  feel  a  contact  slighter  than  that  necessary  to  mark 
metal.  The  softer  metals  (zinc  and  aluminum)  liave  the  advantage  that 
they  can  be  bent  to  a  special  shape  for  a  particular  case ;  they  transmit 
vibrations,  however,  somewhat  less  rapidly.  A  steel  searcher  in  the  shape 
of  Fig.  10  is  a  very  delicate  instrument,  and  especially  useful  in  searching 
children  where  the  urethra  is  small. 
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The  Operation  of  Sounding  should  be  conducted  with  the  patient  in  a 
horizontal  position.  In  old  men,  where  there  is  presumably  a  pouch  be- 
hind the  prostate,  the  hips  may  with  advantage  be  raised  higher  than  the 
shoulders,  to  roll  the  stone  back  toward  the  fundus. 

The  question  of  anaesthesia  for  sounding  must  be  decided  in  each  case 
for  itself.  In  children  who  are  restless,  hard  to  control,  and  whose  blad- 
ders are  so  sensitive  that  they  ordinarily  empty  themselves  on  the  entrance 
of  the  instrument,  anaesthesia  is  always  to  be  used  when  possible.  In 
adults,  unless  there  is  unusual  sensitiveness,  sounding  may  be  accomplished 
without  anaesthesia,  or,  where  thought  desirable,  the  use  of  a  five-per- 
cent solution  of  cocaine  in  the  prostate  and  bladder  may  be  employed. 
If,  however,  there  is  much  rigidity  in  the  deep  urethra,  or  spasm  of  the 
bladder,  interfering  with  the  manipulation  of  the  instrument,  the  search 
will  be  very  imperfect  and  unsatisfactory  without  general  anaesthesia.  In 
case  this  is  used,  it  is  well  to  make  preparation  for  the  immediate  removal 
of  the  stone,  if  found.  In  this  way  the  shock  of  two  sittings  of  anaes- 
thesia and  instrumentation  is  avoided.  Indeed,  the  chance  of  serious  re- 
action following  an  ordinary  sounding  is  so  great,  that  it  has  been  my 
habit,  in  cases  of  old  men  with  large  prostates,  and  with  symptoms  strongly 
suggesting  stone,  to  make  the  first  examination  with  anaesthesia,  and  with 
all  preparations  for  operation.  I  have  never  regretted  this  course,  for  in 
such  cases  I  do  not  regard  the  search  without  ether  as  satisfactory,  and  I 
have  on  several  occasions  found  stones  under  ansisthesia  which  had  eluded 
me  without.  This  being  the  case,  I  feel  that  it  is  better  to  spare  the 
patient  the  pain  and  shock  of  a  preliminary  examination,  and  to  resort  to 
ether  at  once. 

To  proceed  now  with  the  method  of  conducting  the  search.  It  is  well 
that  the  bladder  should  be  moderately  distended  with  fluid,  to  permit  the 
ready  manipulation  of  instruments  within  it,  and  to  preclude  the  possi- 
bility of  the  stone  being  concealed  within  its  folds  when  collapsed.  The 
patient  being  in  position,  the  searcher  is  carefully  introduced  through  the 
urethra.  The  similarity  of  its  shape  to  that  of  the  lithotrite  makes  the 
introduction  of  the  searcher  very  like  that  of  the  larger  instrument,  and 
the  manipulation  will  be  fully  described  in  the  consideration  of  lithotrity. 

The  instrument,  being  in  the  bladder,  is  carried  down  to  the  most  de- 
pendent part  toward  the  fundus,  and  here  the  stone  is  usually  found.  If 
it  is  not  at  once  touched,  the  searcher  is  to  be  rotated  first  to  one  side  and 
then  to  the  other,  so  far  that  its  beak  comes  down  against  the  floor  of  the 
bladder.  It  is  then  to  be  drawm  forward  a  little  and  again  rotated  from 
side  to  side,  and  so  on  ;  little  by  little  the  floor  of  the  bladder  is  investi- 
gated, till  the  beak  comes  up  against  the  face  of  the  prostate.  In  cases 
of  enlarged  prostate  it  is  here  to  be  completely  rotated,  so  that  the  point 
sweeps  through  the  post-prostatic  pouch.     If  the  point  catches  during  this 
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rotation,  the  handle  of  the  searcher  should  be  depressed  between  the  thighs, 
until  the  beak  is  lifted  clear  of  the  floor  of  the  bladder.  If  the  stone  is 
still  not  touched,  the  lateral  portions  of  the  bladder  are  to  be  searched  by 
carrying  the  instrument  along  first  one  side  and  then  the  other,  tapping 
along  the  bladder  wall  on  each  side.  In  examining  the  sides  of  the  blad- 
der, the  handle  of  the  searcher  should  be  carried  close  to  the  opposite  leg. 

The  upper  walls  of  the  bladder  may  be  searched  by  carrying  the  in- 
strument well  into  the  viscus  and  then  depressing  the  handle  between  the 
thighs,  and,  with  the  point  on  the  roof,  rotating  it  gently  from  side  to 
side. 

Finally,  if  the  search  is  still  unsuccessful,  the  bladder  may  be  emptied, 
and,  as  it  collapses,  the  stone  may  be  brought  down  against  the  instru- 
ment. Keyes  recommends  that  this  final  manoeuvre  be  performed  with 
the  patient  in  the  uj)right  position,  leaning  slightly  forward.  As  the 
water  runs  out,  the  beak  of  the  searcher  should  be  kept  near  the  neck  of 
the  bladder  and  gently  rotated  from  side  to  side.  He  says  that  in  this 
way  a  stone  is  rarely  missed. 

Sources  of  Error  in  Sounding. — It  so  often  happens  that  a  stone  is  missed 
by  what  seems  a  thorough  search,  that  a  moment's  consideration  of  the 
sources  of  error  is  worth  while. 

a.  The  searcher  may  not  enter  the  bladder.  It  sometimes  happens, 
in  cases  of  enlarged  prostate,  that  the  sound,  after  getting  into  the  pros- 
tatic urethra,  has  a  considerable  degree  of  mobility,  and  when  the  third 
lobe  of  the  prostate  is  somewhat  enlarged,  so  as  to  considerably  resist  the 
further  passage  of  the  instrument,  it  is  not  infrequently  thought  that  the 
sound  is  in  a  contracted  bladder.  This  mistake  is  much  less  likely  to 
occur  in  an  examination  under  ether. 

h.  A  light  stone,  of  a  specific  gravity  very  close  to  that  of  the  urine, 
may  give  too  little  shock  of  contact  to  be  perceived  by  the  sound. 

c.  A  stone  may  be  so  enveloped  in  mucus  or  blood  that  the  sound  can 
not  be  brought  in  contact  with  it. 

d.  An  encapsulated  stone  may  be  out  of  reach  of  the  searcher.  A 
stone  in  a  pocket  on  the  floor  of  the  bladder  may  sometimes  be  lifted,  by 
the  finger  in  the  rectum,  to  a  point  where  the  searcher  can  touch  it. 

e.  Sometimes  the  opposite  mistake  is  made,  and  it  is  thought  that  a 
stone  is  felt  when  none  exists.  A  tumor  incrusted  wath  lime-salts  may 
be  mistaken  for  a  stone.  This  may  be  suspected,  if  the  stone  is  always 
felt  in  a  part  of  the  bladder  where  it  would  not  be  kept  by  gravity.  A 
stone  partly  projecting  from  a  pocket,  and  a  stone  formed  upon  an  ulcer- 
ated surface  and  so  adherent  to  the  bladder  wall,  will  give  the  same  sensa- 
tion ;  so  that  a  diagnosis  between  these  conditions  may  be  impossible. 

f.  When  a  hollow  searcher  is  used,  the  rush  of  water  into  it  as  it 
reaches  the  bladder  may  give  a  shock  so  exactly  like  the  contact  with  a 
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stone  as  to  deceive  the  most  practiced  touch.  It  once  happened  to  the 
writer  to  meet  this  sensation  when  introducing  a  glass  catheter  into  a 
female  bladder,  and  each  time  the  tube  was  slipped  in  and  out  the  sensa- 
tion was  reproduced  again  and  again,  exactly  as  if  the  end  were  tapping 
on  a  stone.  The  introduction  of  a  solid  sound  showed  the  bladder  to  be 
empty. 

Some  of  the  above  sources  of  error  may  be  avoided  by  using  a  litho- 
trite  for  sounding.  A  stone  too  light  and  small  to  be  felt  with  a  searcher, 
or  one  enveloped  in  mucus  or  blood,  may  be  grasped  in  the  jaws  of  the 
lithotrite.  When  the  sounding  is  done  with  this  instrument,  it  is  i30ssible 
to  tell  whether  more  than  one  stone  exists ;  for,  with  one  stone  held  firmly 
in  its  jaws,  the  lithotrite  may  be  used  for  further  search. 

When  a  stone  is  touched  it  is  generally  possible  to  tell  whether  its 
surface  is  rough  or  smooth,  and  something  may  be  learned  of  its  con- 
sistence by  the  sharpness  of  the  ring  which  the  instrument  makes 
against  it. 

To  judge  of  the  size  of  a  stone  by  the  searcher,  the  beak  should  be 
carried  beyond  it,  and  then,  while  in  contact  with  the  farther  end  of  it. 


Fig.  12. — Billroth's  sounding-board 
attached  to  searcher. 


the  position  of  the  meatus  on  the  shaft  should  be  marked.  Many  search- 
ers have  a  sliding  collar  to  slip  down  against  the  meatus  for  this  purpose. 
ISTow  the  instrument  should  be  withdrawn  along  the  side  of  the  stone, 
tapping  gently  against  it  until  the  nearer  end  is  reached,  and,  noting  then 
the  distance  that  the  meatus  has  moved  along  the  shaft,  Ave  have  a  rough 
measure  of  one  diameter  of  the  calculus.  With  a  lithotrite,  or  similar 
instrument,  an  exact  measure  may  be  taken  of  the  stone  in  several  diam- 
eters. 

Efforts  have  been  made  to  add  to  the  delicacy  of  perception  by  the 
searcher  by  the  attachment  to  it  of  a  sounding-board.  This  is  of  no  assist- 
ance to  the  operator,  but  may  enable  him  to  demonstrate  the  existence  of 
the  stone  to  the  by-standers.  Stethoscope-like  tubes,  connecting  the  in- 
strument with  the  ear  of  the  surgeon,  are  also  of  no  practical  assistance. 
41 
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Exploration  with  Litholapaxy-Pump. — For  a  giiiall  stone,  that  eludes 
searcher  and  lithotrite,  Dr.  Bigelow  showed  the  evacuating  pump  to  be 
the  best  possible  sound.  The  current  brings  small  calculi  violently 
against  the  orifice  of  the  tube,  and  the  click  is  both  perceived  by  the 
hand  and  heard  by  the  ear.  One  source  of  error  is  to  be  noted,  namely : 
that  sometimes,  when  the  bladder  wall  is  suddenly  sucked  against  the 
tube,  the  shock  stirs  some  of  the  joints  of  the  apparatus,  and  gives  a  click 
very  like  that  produced  by  the  contact  of  a  stone.     A  mistake  from  this 


Fig.  13.— Andrew's  searcher,  with  a  tube  to  convey  the  sound  to  the  ear. 


cause  can  be  avoided  by  tightening  the  joints  and  then  prolonging  the 
search  without  being  able  to  reproduce  the  sound.  If  air  is  contained  in 
the  evacuator  during  the  search,  its  bubbling  to  and  fro  may  make  the 
perception  of  a  slight  click  ahnost  impossible. 

4.  Examination  with  the  Cystoscope  is  rarely  necessary,  as  the  informa- 
tion sought  may  be  usually  obtained  by  simpler  methods. 

To  decide  the  diagnosis  between  an  incrusted  tumor  and  an  adherent 
or  encysted  stone,  ocular  inspection  may  be  of  use.  The  character  of  a 
foreign  body  serving  as  the  nucleus  of  a  stone  might  be  thus  ascertained, 
though  the  matter  would  rarely  be  in  doubt. 

5.  Digital  Exploration  of  the  Bladder. — Other  kinds  of  diagnosis  fail- 
ing in  cases  of  suspected  stone,  a  digital  exploration  of  the  bladder  may 
be  readily  made  through  the  dilated  urethra  in  the  woman,  or  through  a 
median,  perineal  incision  with  dilatation  of  the  prostatic  urethra  in  the 
male.  In  most  cases  the  interior  of  the  bladder  can  be  thoroughly 
searched  in  this  way.  In  order  that  the  more  distant  parts  of  the  viscus 
may  be  reached,  the  bladder  should  contain  no  water,  l)ut  should  be  col- 
lapsed on  the  end  of  the  finger.  Pressure  with  the  other  hand  into  the 
pelvis  is  often  necessary,  in  order  to  bring  the  upper  part  of  the  bladder 
down  on  to  the  examining  finger.  It  occasionally  happens  in  men  that 
the  prostate  is  so  much  enlarged  that  the  perineal  route  into  the  bladder 
is  too  long  for  the  ordinary  forefinger  to  satisfactorily  reach  through  it. 

G.  Exploration  through  Suprapubic  Openings. — In  cases  of  doubt,  when 
the  bladder  can  not  be  reached  through  the  perinseum,  a  suprapubic 
opening  may  be  required  in  order  to  establish  a  diagnosis.  It  will  often 
happen,  too,  that  a  high  operation  may  well  be  chosen  in  exploration, 
when  there  is  a  strong  probability  of  a  condition  of  things  requiring 
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ready  access  to  tlie  parts  for  their  proper  treatment,  as  in  some  cases  of 
incrustation  of  the  bladder  wall,  or  of  sacculated  stone.  This  matter 
will  be  considered  at  further  length  under  the  head  of  Suprapubic 
Cystotomy. 

Treatment. — In  approaching  the  treatment  of  stone  in  the  bladder, 
we  may  consider  it  under  the  following  heads  : 

1.  Prophylaxis — preventive  treatment. 

2.  Solvent  treatment. 

3.  Operative  treatment. 

In  the  care  of  most  cases  all  these  methods  will  be  more  or  less  com- 
bined, and  the  intelligent  application  of  them  will  do  much  to  relieve  the 
discomforts  of  the  calculous  diathesis. 

1.  Preventive  Treatment. — The  presence  of  crystals  (sand  or  gravel)  in 
the  urine,  or  the  occurrence  of  renal  colic,  may  give  the  warning  which 
leads  to  the  adoption  of  preventive  measures.  Often,  however,  this  is 
disregarded,  and  it  is  onl}^  after  the  removal  of  a  stone  that  treatment  is 
instituted  to  prevent  its  recurrence. 

This  treatment  will  be  varied,  according  to  the  kind  of  stone  forma- 
tion which  is  imminent.  If  the  tendency  is  to  the  formation  of  uric  acid 
or  oxalate  of  lime,  the  fault  is  a  constitutional  one,  and  must  be  met  by 
appropriate  general  measures  of  treatment.  Phosphaturia,  too,  may  be 
constitutional,  and  should  then  be  treated  generally.  Usually,  however, 
alkaline  stone  formation  is  secondary,  and  depends,  as  has  been  shown, 
on  some  local  conditions,  which  should  be  met  by  appropriate  local  treat- 
ment. When  a  tendency  to  uric-acid  formation  is  shown,  by  the  appear- 
ance of  crystals  in  the  urine,  or  by  symptoms  indicating  a  gouty  diathesis, 
efforts  should  be  made  to  counteract  this  by  a  strict  attention  to  the  pa- 
tient's habits  in  regard  to  food,  drink,  and  exercise.  It  was  formerly 
thought  that,  to  prevent  the  formation  of  an  excess  of  uric  acid,  all  nitro- 
genous articles  of  diet  should  be  avoided  as  far  as  possible.  Later  experi- 
ence has  not  fully  borne  this  out,  and  Lehmann  and  others  have  found 
that  a  meat  diet,  unless  immoderate,  does  not  increase  the  excretion  of 
uric  acid. 

The  following  rules  may  well  be  borne  in  mind  while  prescribing  for 
these  patients : 

It  is  of  the  first  importance  to  avoid  overeating.  In  judging  of  this, 
the  normal  requirements  of  the  individual  must  be  sought.  These  are  so 
various  in  different  subjects  that  they  can  only  be  learned  in  each  person 
by  study  and  experiment.  In  each  case,  too,  these  requirements  vary 
greatly  at  different  times,  and  an  amount  of  food  which  a  man  may  easily 
bear  during  a  life  of  active  exercise  in  the  summer,  will  be  too  much  for 
him  in  the  winter,  when  shut  up  indoors  and  engaged  in  sedentary  occu- 
pations. 
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A  relatively  liglit  diet  should  then  be  adopted,  and,  while  meat  is 
taken,  it  should  not  be  in  excess.  This  remark  applies  well  to  other 
forms  of  animal  food,  such  as  eggs,  fish,  etc. 

Fatty  foods  should  be  used  very  moderately.  It  is  true  that  experi- 
ments conducted  upon  a  normal  individual  have  shown  that  butter,  up  to 
three  ounces  a  day,  does  not  increase  the  amount  of  uric  acid  excreted. 
But  it  must  be  remembered  that  people  differ  greatly  in  their  power  of 
disposing  of  fat ;  and  while  these  experiments  show  that  fat  in  moder- 
ation, or  even  in  considerable  quantity,  does  not  directly  increase  the 
amount  of  uric  acid,  they  do  not  show  that  fat,  taken  for  a  considerable 
time,  may  not  do  so  by  an  indirect  method.  When  fat  is  taken  for  a  long 
period,  especially  by  a  person  whose  digestion  is  not  vigorous,  the  pres- 
ence of  the  fat  among  the  other  food  interferes  with  the  digestion  of 
it,  and  in  this  way  leads  to  an  acid  dyspepsia  which  has  a  considerable 
effect  in  producing  uric  acid.  For  this  reason  many  articles  of  food, 
which  would  not  be  avoided  on  account  of  any  direct  effect  in  produc- 
ing uric  acid,  are  to  be  avoided  on  account  of  their  influence  in  produc- 
ing dyspepsia.  Among  these  may  be  mentioned  pastry,  fried  articles  of 
food,  new  bread,  etc.  Highly  seasoned  dishes  are  harmful  in  two  ways  : 
First,  they  are  ordinarily  indigestible,  and  give  rise  to  acid  dyspepsia; 
and,  secondly,  they  stimulate  the  palate  and  lead  to  overindulgence. 
Sugar  and  saccharine  articles  of  food  are  decidedly  injurious,  and  seem  to 
directly  increase  the  excretion  of  uric  acid.  They  should  be  wholly  given 
up  when  there  is  any  appearance  of  uric  acid  in  the  water,  and  at  other 
times  should  be  used  very  sparingly  by  a  person  of  uric-acid  tendencies. 

Alcoholic  drinks  should  be  avoided,  as  they  decidedly  increase  the 
excretion  of  uric  aid.  Especially  is  this  true  in  regard  to  sweet  -wines 
and  malt  liquors,  which  contain  large  amounts  of  saccharine  material,  in 
addition  to  the  alcohol.  If  stimulants  are  called  for  in  any  case,  well- 
diluted  spirits,  either  brandy,  whisky,  or  gin,  are  to  be  preferred.  Of  the 
wines,  the  least  injurious  are  very  dry  champagne,  light  claret,  or  thin 
Rhenish  wine. 

Systematic  exercise  is  of  the  greatest  importance.  This  is  useful,  both 
by  stimulating  the  digestion  and  assimilation  of  food  and  by  furthering 
the  tissue-changes  of  the  body.  When  possible,  the  exercise  should  be 
violent  enough  to  give  rise  to  a  good  perspiration,  and  the  skin  should  be 
afterward  cleared  by  a  vigorous  rubbing  down.  This  greatly  favors  the 
elimination  through  the  skin,  and  thus  somewhat  relieves  the  kidneys. 

Much  may  be  done  in  reducing  the  uric  acid  passed  through  the  kid- 
neys by  proper  management  of  the  bowels.  Tlie  influence  of  a  course  of 
treatment  at  Carlsbad  upon  a  patient  of  gouty  tendencies  is  well  known  ; 
and  this  treatment  consists  largely  in  tlie  administration  of  laxative 
waters.     Much  of  the  benefit  ascribed  to  the  waters  is,  no  doubt,  more 
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properly  to  be  laid  to  the  credit  of  the  regulation  of  diet  and  exercise 
which  is  insisted  ujjon,  and  to  which  the  patient  cheerfully  conforms,  at 
one  of  these  great  sanitaria.  Still,  the  promotion  of  elimination  through 
the  bowels  plays  undoubtedly  an  important  part. 

The  .sulphates  of  sodium  and  magnesium,  with  which  the  saline  waters 
are  charged,  are  believed  to  act  upon  the  liver,  as  well  as  upon  the  smaller 
intestinal  glands,  and  to  be  efficacious  in  removing  portal  congestion. 
How  much  they  owe  their  beneficial  effects  to  their  action  upon  the  liver 
is  somewhat  problematical,  but  it  is  undoubtedly  true  that  they  are  of 
great  benefit  to  plethoric  patients  of  constipated  habit,  with  tendency  to 
gout  or  uric-acid  formation. 

To  be  of  use,  these  laxatives  should  be  administered  every  day  in  suffi- 
cient quantities  to  insure  at  least  one  good,  relaxed  movement  of  the 
bowels.  It  is  not  desirable  to  excite  sufficient  cathartic  effect  to  cause 
decided  weakness.  When  this  plan  is  carried  out  at  the  patient's  home, 
the  Carlsbad  salts,  Hunyadi  Janos,  Friedrichshalle,  or  other  similar  water, 
may  be  administered  each  morning  in  the  dose  that  is  found  to  produce 
the  desired  effect.  It  should  be  taken  early  on  an  empty  stomach,  and 
usually  acts  more  satisfactorily  when  warmed  or  mixed  with  hot  water. 
If  there  is  evidence  of  sluggishness  of  the  liver,  a  three-  or  five-grain  blue- 
pill  may  be  given  occasionally  at  night,  being  followed  in  the  morning  by 
the  usual  saline  draught. 

The  habits  of  the  patient  in  regard  to  taking  water  should  also  be  in- 
quired into.  Much  water  taken  at  the  time  of  a  meal  tends  to  hinder 
digestion  and  to  favor  fermentation  and  acidity.  On  the  other  hand,  it 
is  important  that  sufficient  fluid  should  be  taken  in  the  twenty-four  hours 
to  keep  the  solid  excreta  of  the  kidneys  completely  in  solution. 

When  the  presence  of  crystals  in  the  urine  shows  that  the  solids  are 
not  held  in  solution,  and  that  the  danger  of  stone  formation  is  imminent, 
it  becomes  important  to  administer  some  solvent  agent  which  shall  as 
quickly  as  possible  remove  the  danger.  For  this  purpose  the  salts  of 
lithia,  of  potash,  or  of  lithia  combined  with  potash,  may  usually  be  de- 
pended upon  to  prevent  the  further  formation  of  crystals.  Piperazine 
has  lately  been  brought  into  notice  as  a  powerful  solvent.  The  further 
consideration  of  this  question  will  be  found  under  the  head  of  "  Solvent 
Treatment."  Probably,  however,  one  of  the  best  ways  of  getting  rid  of 
crystals  is  by  administering  large  quantities  of  water,  producing  a  flush- 
ing of  the  urinary  tubes  and  reservoirs,  and  thus  washing  them  out. 

The  above  remarks  concerning  the  control  of  uric-acid  tendencies  may 
be  applied,  with  but  slight  variation,  to  the  cases  showing  a  tendency  to 
oxaluria.  It  is  to  be  remembered,  however,  that  in  prescribing  the  diet 
of  these  patients  fruits  containing  oxalic  acid  should  be  specially  forbid- 
den.    I  have  seen  sharp  attacks  of  oxaluria  follow  indulgence  in  rhubarb 
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{Rlxeuni  ponticu^n^  familiarlv  known  as  pie-plant  throughout  Xew  Eng- 
land). Oranges,  strawberries,  and  tomatoes  should  be  omitted  from  the 
dietary  while  oxalate  crystals  are  present  in  the  urine,  and  should  be  used 
sparingly  at  all  times  by  patients  of  osahc  procHvities.  Phosphaturia 
may  usually  be  relieved  by  the  exhibition  of  nitro-muriatic  acid,  and  its 
recurrence  is  to  be  opposed  by  hygienic  measures,  including  adequate  ex- 
ercise and  a  relief  from  care,  If  that  is  possible.  General  nerve  tonics, 
such  as  iron,  quinine,  and  strychnine,  will  sometimes  be  of  distinct  bene- 
fit. "W^hen  cystine  has  been  detected  in  the  urine,  Beale  recommends  the 
use  of  ammonic  carbonate. 

As  has  been  said,  in  considering  the  etiology  of  stone,  not  only  the 
deposition  of  crystals,  but  also  the  presence  of  albuminoid  materials,  is 
necessary  for  the  formation  of  a  calculus.  These  are  usually  suppHed  in 
the  form  of  mucus,  or  muco-pus,  which  is  exuded  from  the  walls  of  the 
urinary  passages  in  consequence  of  the  irritation  of  the  crystals  in  the 
urine.  Anything  which  tends  to  lessen  this  irritation  will  have  some 
effect  in  hindering  the  formation  of  stone,  and  soothing  diuretics  may 
therefore  play  some  part  in  the  direction  of  prophylaxis. 

Local  Treatment  directed  to  the  Prevention  of  Stone. — Besides  these 
general  measures  directed  to  the  constitutional  conditions  that  lead  to 
stone  formation,  much  may  be  done  by  direct  treatment  to  correct  the 
conditions  which  locally  favor  the  accumulation  of  crystals  and  their  con- 
cretion into  stones. 

When  the  bladder  does  not  completely  empty  itself,  the  residual  urine 
should  be  drawn  off  from  time  to  time.  Even  when  the  tendency  is  to 
the  deposit  of  uric-acid  crystals,  this  may  prevent  their  collecting  and 
having  time  to  agglomerate  themselves  into  a  nucleus.  It  is,  however,  in 
the  prevention  of  phosphatic  stones  that  the  removal  of  residual  urine 
plays  the  most  important  part.  It  is  in  a  fermenting  residuum  of  urine 
that  the  deposition  and  coalescence  of  phosphates  goes  on  most  rapidly, 
for  the  accompanying  cystitis  liberally  supplies  the  albuminoid  skeleton 
in  which  the  crystals  build  themselves  up  into  a  stone.  At  such  times 
thorough  irrigation,  removing  crystals  and  mucus  and  bringing  the  fer- 
mentation to  a  stop,  may  act  as  a  most  effective  preventive  measure. 

It  may  be  appropriate  to  mention  here  certain  drugs  which,  when  ad- 
ministered internally,  impart  to  the  urine  some  antiseptic  qualities,  and 
which  therefore  check  fermentation,  and  also  have  indirectly  a  topical 
effect  upon  the  bladder. 

Benzoic  acid  and  the  benzoates  of  soda  and  ammonia  may  be  given  in 
doses  of  from  10  to  15  grains,  or  even,  if  needed,  in  much  larger  quan- 
tities. Over  300  grains  of  the  benzoate  of  soda  have  been  given  in  a  day 
without  unpleasant  effects.  Under  their  tise  the  ammoniacal  tendencies 
of  the  urine  are  largely  corrected.     Benzoic  acid  is  eliminated  by  the  kid- 
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neys,  either  unchanged  or  as  hippuric  acid.  It  is,  however,  not  well 
borne  by  the  stomach,  and  it  is  usually  preferable  to  administer  one  of 
its  salts.  These  are  broken  up  in  the  body,  and  furnish  benzoic  acid  to 
the  urine. 

Boracic  acid,  administered  internally,  produces  a  decided  antiseptic 
effect  on  the  urine.  It  may  be  given  in  doses  of  10  or  15  grains  three  or 
four  times  a  day,  either  in  capsules  or  in  a  very  dilute  solution.  It  is  not 
well  borne  by  a  delicate  stomach. 

Eucalyptol  may  be  given  in  an  emulsion  in  doses  of  from  3  to  5  minims. 
It  is  excreted  by  the  kidneys,  and  imparts  its  odor,  together  with  its  an- 
tiseptic properties,  to  the  urine. 

Salol,  salicylic  acid,  and  the  salicylates,  have  also  some  antiseptic  effect 
upon  the  urine.  When  used  for  this  purpose,  the  dose  should  not  be 
pushed  to  the  extent  that  is  usual  when  they  are  given  as  anti-rheumatics. 
It  is  a  good  rule  to  administer  all  these  antiseptic  remedies  midway  be- 
tween meals,  as,  if  taken  when  there  is  food  in  the  stomach,  they  are  likely 
to  interfere  with  the  digestion  of  it. 

Even  after  a  small  concretion  has  formed  in  the  bladder,  or  has  found 
its  way  down  from  the  kidney  to  the  bladder,  there  are  certain  manoeuvres 
that  assist  its  passage  through  the  urethra  by  the  natural  efforts.  Before 
the  operation  of  litholapaxy  was  devised,  attempts  in  this  direction  were 
of  some  importance,  and  patients  were  advised  to  drink  liberally  of  water, 
to  hold  their  urine  until  the  bladder  was  distended  to  its  full  capacity,  and 
then  in  passing  water  to  assume  a  position  slightly  bent  forward,  so  as  to 
bring  the  urethral  opening  into  the  most  dependent  part  of  the  bladder, 
so  that  the  stone  should  rest  over  or  close  to  it,  and  be  carried  into  the 
canal  by  the  first  rush  of  the  stream. 

This  plan,  when  successful,  subjects  the  patient  to  the  risk  of  impac- 
tion of  the  stone  in  the  urethra,  and  a  small  concretion  can  be  pumped 
out  so  readily  with  a  litholapaxy-bulb,  that  it  is  unwise  to  waste  time  with 
less  efficient  methods. 

Solvent  Treatment  of  Stone. — Although  experience  has  given  but  little 
encouragement  to  those  who  have  attempted  to  bring  about  the  solution 
of  stones  in  the  bladder,  still  their  efforts  have  brought  out  interesting 
facts,  and  are  worthy  of  a  moment's  attention.  In  these  experiments  the 
solvent  fluid  has  been  brought  in  contact  with  the  stone  in  one  of  two 
ways :  either  (1)  the  urine  has  been  so  changed  by  the  administration  of 
drugs  as  to  itself  become  a  solvent  fluid,  or  (2)  the  dissolving  agent  has 
been  injected  directly  into  the  bladder. 

Before  considering  what  has  been  accomplished  in  these  attempts,  let 
us  look  a  moment  at  the  conditions  under  which  the  work  must  be  done. 
In  the  preceding  pages  we  have  spoken  of  the  different  methods  of  bring- 
ing about  the  solution  of  free  crystals  in  the  urine  ;  but  when  we  approach 
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the  question  of  the  possible  solution  of  stones  already  formed,  we  find  the 
situation  a  more  complicated  one. 

In  the  first  place,  a  stone  presents  a  comparatively  small  surface  upon 
which  the  solvent  can  act.  This  surface  is  to  a  considerable  extent  pro- 
tected by  the  mucus  which  adheres  to  it.  Even  if  the  outer  layer  of  cal- 
careous matter  could  be  dissolved,  this  would  leave  the  stone  covered  by  a 
tenacious  albuminoid  envelope,  which  would  serve  as  a  protection  against 
the  further  action  of  the  solvent.  Moreover,  stones  are  not  usually  made 
up  of  one  kind  of  earthy  salt,  so  that  the  agent  designed  to  dissolve  one 
constituent  of  the  calculus  would  have  no  action  upon  the  others  in  it. 

Besides  these  obstacles  offered  by  the  stone  itself,  the  sensitiveness  and 
delicacy  of  the  bladder  introduce  a  difficulty  hitherto  insuperable.  For 
no  fluid  has  been  discovered  which  can  be  used  in  a  sufiicient  concen- 
tration to  have  any  powerful  solvent  effect  on  the  stone  without  being 
dangerously  irritating  to  the  urinary  organs. 

(1)  Efforts  to  dissolve  stone  by  the  administration  of  drugs  which 
shall  act  through  the  urine  date  back  at  least  to  the  time  of  Pliny.  He 
speaks  of  burned  snail-shell  as  a  remedy  for  stone,  and  from  that  time 
to  this  the  mixtures  that  have  obtained  any  popular  repute  have  usually 
contained  alkalies,  either  potash,  lime,  or  soda  in  some  form.  Probably 
these,  as  well  as  the  vegetable  diuretics  and  mineral  waters,  obtained  their 
reputation  largely  from  their  soothing  properties  rather  than  from  any 
solvent  action ;  and  it  seems  fair  to  suppose  that  the  cases  which  made 
them  celebrated  for  a  time  were  often  instances  of  bladder  inflammation 
without  stone. 

The  early  essays  at  stone  solution  have  not  left  any  accurate  data  from 
which  to  draw  conclusions  as  to  their  efficiency.  Recently  this  subject 
has  received  some  attention,  and  has  been  investigated  in  a  more  thor- 
oughly scientific  manner.  Roberts  (Treatise  on  Urinary  and  Renal  Dis- 
eases, fourth  American  edition,  1885,  pages  315-334),  who  has  made  a 
careful  study  of  the  subject,  believed  that  his  results,  while  not  indicating 
the  general  possibility  of  substituting  a  solvent  for  a  mechanical  treatment 
of  vesical  stone,  suggested  essential  improvements  in  the  treatment  of 
renal  calculi. 

Each  form  of  calculus  lias  to  be  considered  separately.  Taking  first 
the  more  common  uric-acid  calculi,  Roberts  started  his  investigations  by 
accepting  two  propositions  as  already  proved  :  First,  that  solutions  of  the 
alkaline  carbonates  exercise  a  solvent  action  on  uric  acid ;  second,  that 
urine  can  be  rendered  alkaline  from  alkaline  carbonates  by  the  adminis- 
tration of  certain  salts  by  the  mouth.  Examining  now  the  comparative 
solvent  powers  of  the  various  salts,  he  found  that  outside  of  tlie  body 
carbonate  of  potash  was  decidedly  more  solvent  than  carbonate  of  soda ; 
also,  that  a  solution  of  from  40  to  50  gi-ains  of  the  carbonate  to  the  pint 
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gave  better  results  than  one  eitlier  weaker  or  stronger  than  this ;  also, 
that  the  quantity  of  the  solution  allowed  to  flow  over  the  stone  in  twenty- 
four  hours  made  but  little  difference  in  its  daily  loss  in  weight.  The  rate 
of  solution  obtained  by  fluids  of  the  maximum  solvent  power  he  found 
to  be  from  ten  to  twenty  per  cent  of  the  calculi  in  the  course  of  twenty- 
four  hours. 

Encouraged  by  these  results,  he  next  turned  his  attention  to  finding 
the  best  way  of  alkalizing  the  urine  to  the  strength  which  he  had  found 
best  in  his  experiments  outside  the  body.  He  found  that  by  administer- 
ing from  40  to  50  grains  of  the  acetate  or  citrate  of  potash  every  three 
hours  he  obtained  an  average  alkalization  equal  to  about  50  grains  of  the 
carbonate  to  the  pint.  With  urine  thus  rendered  alkaline  he  experi- 
mented upon  uric-acid  calculi  outside  of  the  body,  and  found  that  they 
underwent  solution  at  the  mean  rate  of  12^^  grains  in  twenty-four  hours. 
If,  however,  the  urine  became  ammoniacal,  it  was  found  that  the  calculus 
became  covered  with  a  crust  of  mixed  phosphates,  which  protected  it 
from  any  further  solvent  action.  This  points  to  the  practical  importance 
of  avoiding  any  alkaline  fermentation  of  the  urine  while  applying  alka- 
line treatment. 

These  experiments  are  interesting  as  showing  that  the  alkalies  thus 
administered  have  decided  solvent  powers.  Later  observations  by  Garrod 
and  others  have  seemed  to  show  that  the  lithia  salts  have  even  more 
power  in  rendering  uric  acid  soluble,  and  they  have  also  found  that  lithia 
is  well  borne  by  the  stomach.  Garrod  speaks  of  slight  muscular  tremors 
as  occasionally  produced  by  large  doses  of  lithia  salts.  These  have  been 
met  with  by  the  writer,  but  have  never  caused  serious  inconvenience,  and 
are  only  to  be  taken  as  a  warning  of  the  need  of  a  cessation  of  the  medi- 
cine for  a  time. 

Another  substance  that  has  claimed  some  attention  as  a  solvent  of  uric 
acid  is  piperazine.  It  is  said  to  dissolve,  in  cold  solution,  twelve  times  as 
much  uric  acid  as  carbonate  of  lithia.  Yogt  thought  that  the  amount  of 
urea  increased  and  uric  acid  diminished  under  its  use,  but  these  observa- 
tions have  not  been  verified  by  other  investigators  (Modern  Materia  Med- 
ica ;  Helbing,  London,  1891).  Biesenthal  and  Schmidt  (Berliner  klin. 
Wochenschrift,  No.  2,  1892),  from  clinical  and  experimental  researches, 
attest  its  value  as  a  solvent  of  uric  acid  in  the  system,  and  have  found 
that  it  increases  the  elimination  of  it. 

It  should  be  given  dissolved  in  water,  in  a  daily  dose  of  15  grains. 
They  also  recommend  its  use  in  a  one  to  two  per  cent  solution,  as  an  irri- 
gating fluid  in  the  bladder,  for  the  solution  of  calculi.  It  is  asserted  also 
that  it  dissolves  the  albuminous  substances  that  hold  concretions  together, 
and  so,  it  is  thought,  may  be  useful  as  a  solvent  of  mixed  stones,  contain- 
ing other  salts  besides  uric  acid  or  the  urates. 
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Oxalate  of  lime  and  pliospliatic  stones  have  proA^ed  quite  intractable 
to  the  action  of  solvent  remedies  administered  by  the  month. 

Cystine  is,  according  to  Roberts,  quite  soluble  outside  the  body  in 
a  solution  of  carbonate  of  potash,  40  grains  to  the  pint.  He  found, 
however,  clinically,  that  urine  rendered  alkaline  by  potash  salts  had  little 
or  no  solvent  power,  and  even  contained  crystals  of  cystine  floating  in  it. 
Beale  (London  Lancet,  August  30,  1884)  has  found  that  large  doses  of 
carbonate  of  ammonia  have  the  power  of  causing  cystine  to  disappear 
from  the  urine.  One  hundred  and  fifty  grains  a  day  was  the  quantity 
taken  by  one  of  his  patients. 

(2)  The  solution  of  stone  by  agents  injected  into  the  bladder  has  not 
succeeded  to  an  encouraging  degree.  As  the  retention  of  injections  in 
the  bladder  can  not  be  prolonged  over  any  considerable  length  of  time, 
the  solvent  strength  of  the  injected  fluid  must  be  very  great  in  order  that 
anything  may  be  accomplished  by  this  method.  Practically,  however, 
strong  solutions  are  not  borne  by  the  bladder.  The  most  successful  appli- 
cation of  this  method  is  seen  in  the  solution  of  phosphates  by  the  injec- 
tion of  diluted  nitric  acid.  This  proceeding,  suggested  and  carried  out 
by  Sir  Benjamin  Brodie,  is  no  doubt  available  against  small  bits  of  plios- 
pliatic material,  and  very  probably  the  astringent  and  stimulating  action 
of  the  nitric  acid  improves  the  condition  of  the  bladder,  and  thus  helps 
to  prevent  the  recurrence  of  pliospliatic  deposition.  There  are,  however, 
no  observations  to  show  that  stones  of  any  considerable  size  can  be  thus 
disposed  of. 

Finally,  attempts  have  been  made  to  aid  in  the  solution  of  stones  by 
the  electrolytic  action  of  the  galvanic  current.  Some  slight  efl;ect  was 
produced  in  this  manner  on  stones  outside  of  the  body,  but  all  attempts 
to  make  the  process  of  use  have  been  found  unsuccessful,  both  on  account 
of  the  time  required  in  the  manipulation,  and  because  the  stones  proved 
unexpectedly  resistant,  owing  to  unlooked-for  qualities  in  their  composi- 
tion ;  for  stones  composed  of  but  one  constituent  were  found  to  be  not 
suited  to  electrolytic  action. 

The  recent  improvements  in  operative  procedures  for  the  removal  of 
stones  make  the  mechanical  treatment  so  sure  and  easy  that  there  is  little 
inducement  to  try  any  of  these  tedious  methods  of  solvent  treatment  in 
ordinary  cases.  Under  exceptional  circumstances,  when  operative  treat- 
ment seems  contra-indicated,  they  may  occasionally  be  of  service.  Their 
legitimate  field  of  action  is  in  the  treatment  of  stones  in  the  kidneys, 
which  can  only  be  reached  surgically  by  more  dangerous  operative 
measures. 
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THE  OPERATIVE  TREATMENT  OF  STONE. 

History. — Operations  for  the  removal  of  stone  in  the  bladder  have 
always  occupied  a  large  share  of  surgical  attention.  The  history  of  this 
subject  has  been  so  often  and  thoroughly  written  that  it  is  not  intended 
here  to  treat  it  exhaustively,  but  only  to  trace  broadly  the  evolution  which 
has  led  up  to  the  present  methods,  and  to  dwell  for  a  moment  on  the 
changes  which  have  marked  eras  in  the  progress  of  this  brancli  of  opera- 
tive surgery. 

Before  the  present  century  the  only  operations  practiced  for  the  re- 
moval of  stones  were  by  cutting.  It  is  true  that  in  the  early  Arab  writ- 
ings the  idea  is  advanced  of  wearing  down  a  calculus  by  the  friction  of 
a  diamond  fixed  on  a  wire,  and  thus  introduced  into  the  bladder  along 
the  urethra,  and  that  other  equally  inefficient  plans  for  rubbing  down  a 
stone  were  thought  of  in  somewhat  later  times.  The  imperfection  of  in- 
struments and  methods  in  those  early  days  prevented,  however,  these 
operations  from  obtaining  a  foothold  among  the  accepted  procedures  of 
surgery. 

The  cutting  operations  for  the  removal  of  stone  may  be  divided  into 
two  classes :  first,  those  performed  through  the  perinseum  ;  and,  second, 
those  done  above  the  pubes — ^liigh  or  suprapubic  operation. 

The  perineal  operations  are  by  far  the  most  ancient,  dating  back  at 
least  to  the  beginning  of  the  Christian  era ;  while  the  suprapubic  opera- 
tion originated  with  Pierre  Franco,  in  1560.  The  earliest  operations 
through  the  perina^um  were  done  without  a  guide.  The  first  authentic 
and  detailed  report  of  these  is  given  us  by  Celsus,  of  the  school  of  Alex- 
andria. It  appears  that  the  operation,  as  practiced,  had  come  down  from 
antiquity  without  special  rules,  the  technique  being  passed  on  from  one 
operator  to  another.  In  the  operation  described  by  Celsus,  the  stone  was 
pulled  downward  by  the  fingers  in  the  rectum,  and  was  then  cut  down 
upon  through  the  perinseum.  The  incision  employed  appears  to  have 
been  either  transverse,  bilateral,  or  lateral,  and  the  bladder  was  entered 
either  through  its  body  or  its  neck,  according  to  accident.  This  is  the 
method  known  as  "  cutting  on  the  gripe,"  the  apparatus  minor— &o  called 
because  but  few  instruments  were  required. 

Eginus,  describing  what  is  practically  the  same  operation,  says  that 
the  external  incision  should  be  made  on  the  side  of  the  perinseum  toward 
the  left  buttock.  The  intention  was  that  the  incision  into  the  bladder 
should  be  made  through  the  neck  and  not  through  the  body  of  the  organ  ; 
for  it  was  thought  that  a  wound  of  the  wall  was  not  likely  to  heal  satis- 
factorily. 

According  to  Celsus,  only  children  from  nine  to  fourteen  were  suit- 
able subjects  for  the  operation.    Eginus  speaks  of  it  as  applied  to  all  ages. 
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A  variation  of  tlie  perineal  operation  without  a  guide,  consisted  in 
plunging  a  grooved  director  into  the  bladder  through  the  ischio-rectal 
fossa,  and  then  passing  the  blade  of  a  bistoury  along  the  groove  and  with 
it  making  an  incision  of  the  required  length.  This  operation  was  so 
dangerous  as  never  to  come  into  good  repute. 

After  these  early  descriptions,  surgical  literature  is  for  a  long  time 
silent  in  regard  to  lithotomy — a  fact  which  suggests  that  it  was  not  ac- 
cepted by  the  authorities,  but  was  relegated  to  specialists  and  empirics. 
It  was  not  until  1533  that  any  movement  in  the  direction  of  better  meth- 
ods was  made.  In  this  year  Marianus  published  a  description  of  the 
operation  known  under  the  name  of  the  ajpparatiis  major,  on  account  of 
the  large  number  of  instruments  which  it  required.  This  operation  was 
not  original  with  him,  but  his  description  is  the  first  reliable  one  that  we 
have  of  it.  It  was  a  distinct  advance  over  the  operation  of  "  cutting  on 
the  gripe,"  in  that  a  grooved  staff  passed  through  the  urethra  was  used 
as  a  guide,  and  gave  the  operation  much  greater  precision.  The  opera- 
tion of  Marianus  consisted  in  a  median  incision,  opening  the  deep  portion 
of  the  urethra,  through  which  the  neck  of  the  bladder  was  stretched 
either  by  a  two-branched  dilator,  or  by  the  introduction  of  a  gorget.  It 
was  practically  the  operation  now  known  as  the  "  houtonniere,^''  and  dif- 
fered from  the  present  median  operation  in  the  fact  that  the  prostate 
was  not  incised.  AVhile  a  far  safer  operation  than  those  which  went 
before  it,  it  was  very  unsatisfactory  for  the  removal  of  large  stones. 
This  Avas  the  operation  practiced  by  Franco,  who  modified  it  some- 
what, and  added  to  it  the  use  of  a  concealed  bistoury  for  incision  of  the 
prostate. 

While  the  perineal  operation  was  in  this  stage  of  its  development, 
Franco  was  led  by  an  accident  to  adopt  the  incision  above  the  pubes,  and 
thus  became  the  inventor  of  the  suprapubic  operation,  of  which,  how- 
ever, he  did  not  recognize  the  value. 

At  the  beginning  of  the  eighteenth  century,  Jacques  Baulieu,  better 
known  as  Frere  Jacques,  operated  in  Paris  in  a  manner  which  he  had 
learned  from  an  itinerant  lithotomist.  In  this  operation  the  incision 
through  the  perinseum  was  made  on  the  left  side,  and  the  operation  was 
done  upon  a  staff  in  the  urethra.  Cui-iously  enough,  Frere  Jacques  at 
first  emplo3'ed  a  round  staff"  for  his  guide,  and  it  was  only  after  this  had 
been  adversely  criticised  that  he  adopted  the  grooved  staff  which  had  so 
long  been  in  use  for  the  median  operation.  With  his  method  thus  im- 
proved, he  obtained  many  satisfactory  results,  and,  with  further  modifica- 
tions by  Cheselden,  the  modern  lateral  operation  was  brought  to  per- 
fection. 

During  the  eighteenth  century  and  the  early  part  of  the  nineteenth, 
under  the  stimulus  of  success  which  now  attended  the  operative  treat- 
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ment  of  stone,  many  surgeons  sought  to  further  improve  existing  methods 
and  to  discover  still  safer  routes  into  the  bladder.  Frere  Come  intro- 
duced the  use  of  a  concealed  bistoury  in  the  lateral  operation,  with  the 
object  of  gaining  mathematical  exactitude  for  the  deep  incision.  The 
cutting  gorget  was  also  used  for  the  purpose  of  exactly  limiting  the  in- 
cision in  the  prostate,  and  the  blunt  gorget  was  introduced  to  dilate  the 
deep  incision.  These  instruments  were  made  in  various  shapes,  and  were 
much  recommended  by  their  inventors;  but  to-day  most  surgeons  use  the 
scalpel  for  the  whole  incision  in  the  lateral  operation,  and  it  is  rare  that  a 
lithotome  or  gorget  finds  its  place  in  a  modern  armamentarium. 

In  the  search  for  better  incisions,  the  notable  modifications  devised 
were  the  hilateral  operation^  published  by  Dupuyti'en,  in  which  a  semi- 
lunar incision  with  its  concavity  backward  was  made  transversely  across 
the  perinseum,  and  the  prostate  was  incised  with  a  double  lithotome. 
Tlie  tnedio-hilateral^  Civiale's  modification  of  Dupuytren's  operation, 
differed  from  it  in  that  the  incision  through  the  skin  was  on  the  median 
line,  while  the  incision  in  the  neck  of  the  bladder  was  bilateral.  The 
recto-vesical  operation  consisted  in  a  median  incision  through  the  anterior 
margin  of  the  anus  and  anterior  rectal  wall,  and  so  into  the  bladder,  either 
through  the  prostate  or  through  the  trigone  just  behind  it.  The  mortality 
of  this  operation,  and  the  frequency  of  troublesome  fistulse  Mdiich  followed 
it,  prevented  its  general  adoption.  None  of  these  variations  have  proved 
to  be  of  any  especial  value,  and  the  median  and  lateral  operations  still 
hold  their  places  as  the. best  perineal  methods. 

While  perineal  lithotomy  was-  passing  through  this  gradual  evolution, 
the  suprapubic  or  high  operation  had  various  periods  of  favor  and  dis- 
credit. It  proved  its  value  for  the  removal  of  large  stones,  but  showed 
itself  to  be  much  more  dangerous  than  the  perineal  operations,  and  so 
did  not  succeed  in  displacing  them  for  the  majority  of  cases.  Later, 
however,  in  1878,  as  will  be  described  in  the  chapter  on  Lithotomy,  such 
improvements  were  made  in  the  technique  of  the  high  operation,  that 
it  has  now  to  a  considerable  extent  displaced  the  operation  through  the 
perinaeum. 

In  1824  the  first  serious  effort  was  made  to  remove  stones  through  the 
natural  passages  by  pulverizing  them  in  the  bladder  with  instruments 
introduced  through  the  urethra.  In  that  year  Civiale  operated  pub- 
licly with  a  three-branched  instrument  which  he  had  devised  some  years 
before,  and  successfully  crushed  a  small  stone,  fragments  being  passed 
by  the  natural  efiiorts.  Even  with  his  imperfect  instruments  Civiale 
produced  results  which  showed  the  possibility  of  treating  stone  in  this 
way. 

This  opened  a  new  era  in  the  treatment  of  stone,  and  immediately  the 
mechanical  ingenuity  of  surgeons  and  instrument-makers  was  taxed  to 
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the  utmost  to  devise  new  and  more  efficient  litlioti'ites.  The  gradual  evo- 
lution of  these  instruments  will  be  traced  in  the  discussion  of  lithotrity. 

Finally,  in  1878,  Bigelow  showed  that  it  was  possible  to  combine 
thorough  crushing  and  complete  evacuation  of  the  fragments  in  one  oper- 
ation. With  this  well-proved  method  it  is  now  possible  to  quickly  re- 
move large  stones  from  the  bladder  through  the  natural  passages,  without 
any  serious  injury  of  the  soft  parts — an  almost  ideal  result. 

After  this  brief  glance  at  the  history  of  their  development,  we  will 
proceed  to  an  examination  of  those  methods  of  operation  which  have 
survived.  In  determining  the  comparative  merits  and  applicability  of  the 
various  operations  for  stone,  it  is  evident  that  only  statistics  of  recent 
date  can  be  relied  upon  for  forming  an  idea  as  to  the  comparative  mor- 
tality of  diiferent  methods.  The  general  adoption  of  antiseptic  precau- 
tions has  so  greatly  diminished  the  dangers  of  all  cutting  operations,  that 
the  old  rates  of  mortality  can  no  longer  be  depended  upon  in  estimating 
the  dangers  of  modern  lithotomy.  It  would  be  impossible  to  reflect 
the  opinions  of  all  the  recent  writers  upon  the  subject  as  to  the  present 
standing  of  the  various  operations  for  stone  removal,  but  we  will  at- 
tempt, in  the  description  of  the  various  operations,  to  give  to  all  a  fair 
consideration  of  their  merits,  and  to  consider  the  special  conditions 
under  which  each  one  is  applicable. 

CHOICE   OF   OPERATION. 

Before  proceeding  to  the  separate  examination  of  the  various  opera- 
tions, let  us  look  for  a  moment  at  the  considerations  that  are  to  be  taken 
into  account  in  deciding  upon  the  operation  proper  to  a  given  case ;  for 
the  surgeon  who  best  appreciates  the  influence  which  varying  conditions 
should  have  upon  his  choice  of  procedure,  and  who  decides  each  case  for 
itself,  selecting  the  operation  which  most  surely  avoids  the  dangers  sur- 
rounding that  particular  patient,  will  arrive  at  better  results  than  the  ad- 
vocate of  a  special  operation,  however  export. 

The  question  of  comparative  danger  is  not  the  only  one  that  the  sur- 
geon has  to  take  into  account  in  choosing  an  operation.  He  must  also 
liave  regard  to  the  interference  with  bodily  functions  which  the  various 
operations  entail ;  and,  lastly,  he  must  decide  as  to  the  probable  complete- 
ness of  cure  which  he  can  obtain  by  one  or  another  method. 

First,  in  regard  to  the  comparative  danger  of  the  different  operations. 
A  glance  at  the  rates  of  mortality  shows  us  at  once  that  we  can  not  prop- 
erly compare  the  results  in  patients  of  very  difl^erent  ages.  The  mortality 
of  children  and  young  adults  after  any  operation  upon  the  bladder  is  dis- 
tinctly less  than  it  is  in  advanced  life,  and  there  are  at  different  ages 
changes  in  the  organs  concerned  which  make  marked  differences  in  the 
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manner  in  whicli  the  various  measures  are  borne.     For  the  sake  of  con- 
venience in  this  study,  cases  may  be  grouped  in  three  categories : 
Children,  from  birth  to  fourteen  years  of  age. 
Adults,  from  fourteen  to  fifty. 
Old  men,  from  fifty  npward. 

This  division  of  cases  is  somewhat  arbitrary,  but  the  ages  of  fourteen 
and  fifty  are  selected  as  marking,  more  or  less  accurately,  certain  epochs 
in  the  development  and  decay  of  the  genito-urinary  organs.  At  about 
fourteen  we  look  for  changes  in  the  size  and  sensibility  of  these  organs, 
which  accompany  the  arrival  of  puberty ;  and  at  fifty  senile  changes  in 
the  bladder  and  prostate  begin  to  make  their  appearance,  which  often  in- 
terfere with  the  healthy  performance  of  the  functions  of  those  parts.  In 
the  collection  of  statistics,  those  tables  only  should  be  used  in  which  the 
operators  have  published  all  their  results,  and  reports  of  single  cases 
should  not  be  included.  This  is  to  avoid  the  danger  of  forming  tables  of 
exceptional  results,  for  single  cases  are  more  likely  to  be  reported  when 
successful  than  when  they  resulted  unfavorably. 

As  I  have  been  unable  to  find  any  ready-made  statistics  showing  the 
comparative  results  of  the  different  modern  methods  of  operation,  I  have 
collected  a  series  of  cases  from  accessible  published  reports,  and  from 
the  private  reports  of  unpublished  cases  which  I  have  been  able  to  obtain 
in  the  time  at  my  command.  I  have  succeeded  in  obtaining  2,562  cases 
in  which  the  ages  of  the  patients  were  given,  so  that  they  could  be  classi- 
fied in  the  manner  above  indicated. 

All  these  cases  have  been  operated  upon  since  18Y8,  and  have  thus 
occurred  during  the  time  when  they  would  have  all  the  advantages  of 
modern  surgical  methods. 

Perineal  IJithotoniy. — This  operation  has  not  shown  any  modern 
improvement  in  technique  beyond  the  introduction  of  aseptic  methods. 
A  comparison  of  results  under  old  and  new  methods  is  interesting. 

Keyes,  in  an  article  on  Urinary  Calculus,  contributed  by  him  to  the 
International  Encyclopaedia  of  Surgery,  gives  the  following  table,  which 
contains  the  death-rate  calculated  by  Coulson  from  an  analysis  of  2,972 
cases,  and  by  Thompson  from  an  analysis  of  1,827  cases : 


Age. 

Death-rate, 
Coulson. 

Death-rate, 
Thompson. 

From    1  to  10  years 

1  to  13-08 
1  to  10-28 
1  to    6-61 
1  to    5-83 
1  to    4-50 
1  to    3-65 
1  to    3-23 
1  to    2-71 

to  about  18-91 

"      11  to  20     "      , 

8-25 

"      21  to  30     "      

4'00 

"      31  to  40     "      

10-50 

■'      41  to  50     -'      

6-00 

"      51  to  60     " 

4-75 

"      61  to  70    "      

3-75 

"      71  to  80    «      

316 
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Thompson's  cases  may  owe  part  of  their  improvement  in  results  to  the 
commencement  of  antiseptic  habits  in  surgery.  Better  methods  of  hand- 
hng  the  stone,  of  controlling  haemorrhage,  and  of  conducting  the  after- 
treatment,  are,  however,  mainly  responsible  for  the  lower  death-rate. 

I  have  collected  Y64  cases  of  perineal  lithotomy.  They  resulted  as 
follows : 

Children  under  14,  539,  "with  16  deaths;  2'96  per  cent  of  mortality. 

Adults,  14  to  50,      177     "      19      "       11-30       " 

Old  men,  48      "        8      "       16-66       "  " 

The  number  of  operations  upon  old  men  is  too  few  to  give  a  reliable 
percentage  of  mortality.  The  operation  is  probably  more  dangerous  in 
old  age  than  is  here  indicated. 

Freyer  gives  the  following  rates  of  mortality  after  lateral  lithotomy, 
arranged  according  to  age.  They  are  calculated  from  98 Y  cases  occurring 
during  the  year  1883  in  the  Northwest  Provinces  of  India : 

Kate  of  mortality  up  to  20  years 5-1  per  cent. 

from  20  to  40  years 10-7 

"  "         above  40  years 31-9       " 

-' Hosenthal,  from  a  collection  of  400  cases,  deduces  the  following  rates: 

Mortality  from   1  to  15  years 3-5  per  cent. 

"       6toll  ,  "     2-1 

"     12tol6     "     8-4 

"     17  to  29     "     15-7       " 

"    30  to  66     "     38-8 

Harrison,  from  more  than  100  cases,  taken  irrespective  of  age,  gets  a 
mortality  rate  of  1  in  12. 

Keyes  says  that  his  "  perineal  lithotomies  before  puberty  have  been 
few  in  number,  and  have  all  recovered."  In  those  cases  after  puberty  he 
has  found  "  the  mortality  much  higher  than  for  the  crushing  operation." 

Suprapubic  Lithotomy, — 1  have  obtained  data  of  YM  cases  of  this 
operation,  from  which  the  following  table  has  been  made  : 

Children  under  14,  591,  with  74  deaths;  12-52  per  cent  of  mortality. 

Adults,  14  to  50,      100      "      12       "         12-00 

Old  men,  53      "      17      "         32-07       "  " 

Comparing  these  with  other  statistics,  the  results  in  children  and  adults 
are  more  than  usually  favorable. 

Garcin,  from  a  collection  of  lOG  cases  of  all  ages,  calculates  a  death- 
rate  of  24'4  per  cent.  Tuftier,  from  120  cases  without  regard  to  age,  has 
a  death-rate  of  27  per  cent.  Dulles,  among  231  adults,  finds  a  mortality 
of  32"4  per  cent;  while  among  132  children  there  was  a  death-rate  of  21 
per  cent. 

Besides  the  cases  tabulated  above,  I  have  obtained  reports  of  165  cases, 
unclassified  as  to  age,  in  which  the  death-rate  was  15*15  per  cent. 
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liitholapaxy. — I  have  classified  reports  of  1,074  cases  of  litholapaxj, 
as  follows : 

Children  under  14,  241,  with    4  deaths  ;  1'66  per  cent  of  mortality. 
Adults,  14  to  50,      400     "      13      "         3-25 
Old  men,  433      "      2G      •'         6-00 

Guyon  had  a  mortality  of  5"2  per  cent  in  647  cases  of  all  ages.  Usigli 
calculates  a  mortality  of  4  per  cent,  while  Tuffier  places  it  at  only  3  per 
cent. 

Keyes,  in  100  cases,  lost  7,  but  almost  all  his  patients  were  old  men, 
many  of  them  with  desperate  disease  of  the  urinary  tract,  and  even  under 
these  unfavorable  conditions  the  later  cases  are  showing  better  results. 

From  these  statistics  we  see  that  in  childhood,  judging  from  the  re- 
sults as  to  mortality,  there  is  little  to  choose  between  lateral  lithotomy  and 
litholapaxy,  the  advantage,  however,  being  slightly  with  the  latter.  Su- 
prapubic lithotomy  is  more  dangerous,  with  a  death-rate  of  about  12 
per  cent. 

In  adult  life  the  death-rates  alter  very  decidedly  in  favor  of  lithola- 
pax}^  As  the  prostate  and  urethra  enlarge,  and  the  parts  about  the  neck 
of  the  bladder  become  more  vascular,  the  dangers  incident  to  cutting 
through  them  increase.  On  the  other  hand,  the  increase  in  the  size  of  the 
parts  makes  the  performance  of  litholapaxy  comparatively  easy  and  safe. 
Suprapubic  lithotomy  keeps  its  place  as  a  more  dangerous  operation  than 
either.  In  old  age,  the  rates  of  mortality  are  overwhelmingly  in  favor  of 
litholapaxy.  While  the  dangers  attending  all  the  cutting  operations  have 
increased  very  greatly,  the  mortality  after  crushing  is  very  little  higher 
than  it  was  earlier  in  life. 

INTERFERENCE   WITH   THE   FUNCTIONS   OP   THE   PARTS. 

It  is  somewhat  exceptional  to  see  a  serious  loss  of  function  follow  any 
of  the  operations  for  the  removal  of  stone.  The  parts  are  more  injured 
by  some  of  the  operations  than  by  others,  but  usually  the  restoration  of 
function  is  satisfactory,  if  not  complete. 

A  litholapaxy^  carefully  performed,  should  never  cause  any  lasting 
injury  of  the  genito-urinary  organs.  It  may  sometimes  happen,  in  an  old 
man  with  an  enlarged  prostate,  that  the  instrumentation  so  irritates  the 
neck  of  the  bladder  as  to  lead  to  a  still  further  swelling  of  the  prostate 
and  thus  causes  retention,  which  may  subsequently  require  systematic 
catheterization.  This  course  of  events  is  only  likely  to  occur  in  patients 
who  had  already  a  partial  retention,  with  loss  of  expulsive  power  in  the 
bladder,  who  were  therefore  close  to  the  time  when  they  would  require 
the  constant  use  of  the  catheter  in  any  event. 

The  sujorajnibic  incision  does  not  traveise  important  parts,  and  there- 
fore rarely  causes  after-trouble.  Occasionally  a  fistulous  opening  remains 
"42 
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which  can  not  be  closed,  and  therefore  is  a  source  of  discomfort  to  the 
patient ;  but  this  accident  can  usually  be  avoided  by  the  timely  removal 
of  the  drainage  tube. 

The  perineal  operations,  entering,  as  they  do,  through  the  neck  of  the 
bladder,  are  more  likely  to  cause  serious  trouble.  The  seminal  ducts, 
situated  in  the  lower  part  of  the  prostate,  are  exposed  to  injury  by  incis- 
ions in  the  floor  of  the  prostatic  urethra,  and  impotence  from  this  cause 
is  to  be  feared.  The  median  operation  avoids  this  when  the  stone  is  small 
enough  to  be  removed  by  stretching  the  neck  of  the  bladder,  but  even 
then  lacerations  are  likely  to  occur.  The  lateral  incision  has  the  advan- 
tage that,  while  giving  more  room,  it  endangers  only  one  of  the  ducts. 
The  erectile  tissue,  known  as  the  caput  gallinaginis,  is  also  liable  to  injury 
by  perineal  incisions,  and  this,  too,  may  lead  to  sterility.  I  have  seen  a 
man  who  was  cut  by  the  lateral  method  when  a  child,  whose  semen  es- 
caped into  the  bladder  during  coition,  and  was  afterward  passed  with  the 
urine.  This  seemed  to  be  due  to  the  failure  of  the  erectile  tissue  to  close 
the  neck  of  the  bladder  behind  the  ejaculatory  ducts. 

Incontinence  of  urine  is  another  occasional  result  of  perineal  opera- 
tions. Both  sphincters  of  the  bladder  are  often  completely  divided,  and, 
although  the  restoration  of  function  is  usually  complete,  it  sometimes 
happens  that  the  healing  is  in  some  way  interfered  with,  and  a  perma- 
nent loss  of  retentive  power  is  the  result.  Persistent  fistula  following 
perineal  lithotomy  is  not  very  uncommon.  Werewkin  records  this  as 
occurring  seven  times  in  147  cases  of  lateral  lithotomy  in  children. 

It  is  claimed  that  stricture  does  not  result  from  this  operation,  but 
the  writer  has  met  with  a  decided  narrowiiig  in  the  membranous  urethra 
in  two  cases.  One  of  tliese  was  a  man  who  had  been  cut  in  childhood, 
and  had  been  subsequently  subject  to  attacks  of  cystitis.  The  mem- 
branous urethra  was  narrowed  to  iSTo.  25  French,  while  the  rest  of  the 
canal  would  admit  a  31  French  sound.  The  other  case  was  a  child  in 
whom  the  persistence  of  a  perineal  fistula  led  to  an  examination  of  the 
urethra,  and  a  decided  narrowing  was  found  at  the  junction  of  the  bul- 
bous and  membranous  portions  of  the  canal. 

Injuries  of  the  rectum  during  lateral  lithotomy  are  accidental  and 
unnecessary ;  still,  they  happen  often  enongli  in  the  hands  of  expert 
operators  to  make  it  worth  wliile  to  take  this  possibility  into  account  in 
deciding  upon  an  operation. 

It  would  not  be  proper  to  close  this  consideration  of  the  chances  of 
a  loss  of  function  after  these  operations  without  calling  to  mind  the  fact 
that  some  of  these  methods  open  the  way  for  a  restoration  of  function  by 
allowing  opportunity  for  the  removal  of  obstructing  portions  of  the  pros- 
tate, and  thus  tending  to  the  recovery  of  the  power  of  urination.  This 
is  especially  true  of  the  suprapubic  operation. 
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COMPLETENESS  OF  CURE  FOLLOWING  THE  DIFFERENT  METHODS  OF 

OPERATING. 

It  is  a  not  uncommon  experience  to  see  a  second  or  third  attack  of 
stone  in  the  same  patient.  In  order  to  understand  how  far  this  reappear- 
ance of  a  calculus  is  dependent  upon  the  operation  by  which  its  prede- 
cessor was  removed,  let  us  consider  the  ways  in  which  a  recurrence  of 
stone  may  come  about : 

1.  A  uric-acid  stone  ma}^  be  followed  by  another  on  account  of  the 
persistence  or  reappearance  of  the  uric-acid  diathesis.  This  may  be  true, 
though  less  commonly,  in  the  case  of  an  oxalic  stone,  and  may  even  oc- 
cur with  a  phosphatic  stone  due  to  phosphaturia  of  constitutional  origin. 
When  cystine  is  present  in  the  urine,  the  frequent  appearance  of  small 
calculi  is  a  characteristic  feature  of  the  disease. 

2.  The  successive  escape  of  several  stones  from  the  kidneys  may  give 
rise  to  consecutive  attacks  of  stone  in  the  bladder.  These  stones  may  be 
uric,  oxalic,  phosphatic,  or  composed  of  cystine. 

3.  A  soft,  phosphatic  stone  may  be  reproduced  after  removal,  if  the 
chronic  cystitis  and  alkaline  condition  of  the  urine,  which  led  to  the 
original  formation,  persist.  This  is  not  uncommonly  seen  in  those  cases 
where  an  obstruction  to  the  complete  emptying  of  the  bladder  perpetu- 
ates the  fermentation  of  the  urine. 

4.  Lastly,  if  a  fragment  is  left  after  operation  it  may  serve  as  the 
nucleus  for  another  stone.  The  danger  of  this  mischance  is  greatly  in- 
creased by  any  obstruction  to  the  flow  of  the  urine,  such  as  is  caused  by 
an  enlarged  prostate.  The  bladder  in  such  cases  is  often  sacculated,  so 
that  fragments  are  more  likely  to  escape  removal  by  the  evacuator  after 
litholapaxy,  or  by  the  lithotomy  scoop  and  forceps  after  lithotomy ;  and 
if  such  a  fragment  be  left,  it  is  very  unlikely  to  be  voided  by  the  natural 
efforts  of  the  bladder,  but  remains  in  the  residual  urine.  A  healthy  blad- 
der that  completely  expels  the  urine  at  each  act  of  micturition  usually 
frees  itself  from  such  small  fragments. 

It  is  plain  that  recurrences  due  to  the  patient's  diathesis,  in  which  a 
new  stone  forms  years  after  the  removal  of  a  former  one,  can  not  be  laid 
at  the  door  of  the  operation,  being  as  likely  to  follow  one  method  of  re- 
moval as  another.  And  the  same  is  true  when  successive  escapes  of  renal 
calculi  from  the  kidneys  give  rise  to  recurrent  attacks  of  stone.  In  cases 
where  a  recurrence  is  due  to  a  persistent  cystitis,  with  consequent  deposi- 
tion of  phosphatic  material,  the  later  attacks  of  stone  can  not  be  ascribed 
to  incompleteness  in  the  operation,  but  rather  to  neglect  in  the  after- 
treatment.  It  is  obvious  that,  to  prevent  this  sort  of  recurrence,  it  is 
important  to  entirely  relieve  the  cystitis  before  allowing  the  patient  to 
pass  from  under  observation,  and  then  to  send  him  away  with  a  clear 
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understanding  of  the  importance  of  immediately  correcting  any  tendency 
to  alkalinity  of  the  urine  or  to  pus-formation,  (See  Peeventive  Treat- 
ment OF  Stone.) 

Finally,  a  stone  which  has  for  its  nucleus  a  fragment  of  an  earlier 
stone,  is  obviously  the  result  of  an  incomplete  operation,  and  no  method 
can  be  regarded  as  satisfactory  which  is  often  followed  by  such  recur- 
rences. 

It  has  been  charged  against  litholapaxy  "that  this  accident  of  the  re- 
tention of  a  fragment  is  very  hkely  to  follow  it.  The  means  of  prevent- 
ing this  will  be  considered  at  length  in  the  description  of  that  operation ; 
and  suffice  it  here  to  say,  that  since  the  possibility  of  this  occurrence  has 
been  generally  recognized,  the  measures  taken  against  it  have  been  almost 
uniformly  successful  in  preventing  it.  Moreover,  it  is  an  accident  by  no 
means  confined  to  this  operation.  It  is  not  uncommon  to  have  stones 
broken,  or  fragments  chipped  off  of  them  by  the  lithotomy-forceps,  and, 
as  may  be  supposed,  this  is  more  apt  to  occur  in  perineal  lithotomy,  where 
the  stone  has  to  be  dragged  through  a  narrow  wound,  than  in  the  supra- 
pubic operation,  where  more  space  is  offered.  Fragments  so  left  are 
often  very  difficult  of  removal  with  the  scoop,  or  by  irrigation,  and  in- 
stances of  their  retention  after  lithotomy,  and  of  subsequent  stone  forma- 
tion about  them,  are  not  infrequently  reported. 

SELECTION  OP  OPERATION. 

From  what  has  been  said  above,  it  will  be  seen  that  many  matters  have 
to  be  taken  into  consideration  in  making  the  proper  choice  of  operation 
in  each  case.  Indeed,  much  of  our  knowledge  in  regard  to  the  treatment 
of  stone  is  so  new  that  we  are  only  now  accumulating  the  data  on  which 
our  judgment  must  be  based. 

In  childhood,  as  has  been  shown,  the  mortality  after  any  operation 
for  stone  is  small.  Lateral  lithotomy  and  litholapaxy  are  very  nearly 
equal  in  this  respect,  and  both  are  decidedly  safer  than  suprapubic 
lithotomy.  The  crushing  operation  has  the  great  advantage  that  it  avoids 
injury  to  the  seminal  ducts  and  rectum ;  also,  that  it  does  not  give  rise  to 
fistula  or  to  the  incontinence  of  urine — all  of  which  are  occasional  results 
of  perineal  lithotomy.  An  ample  experience  has  shown  that  the  urethra 
and  bladder  of  a  child  will  tolerate  a  considera]:)le  amount  of  instrumenta- 
tion. It  would  therefore  seem  wise  to  use  litholapaxy  for  all  small  stones, 
or  stones  of  moderate  size  (from  one  and  a  lialf  to  two  and  a  half  centi- 
metres in  diameter),  and  for  stones  larger  than  this  to  do  lateral  lithotomy, 
except  wlien  they  are  very  large  (three  and  a  half  centimetres  and  upward 
in  diameter),  and  then  suprapubic  cystotomy  is  to  be  resorted  to. 

The  ease  with  which  bimanual  palpation  can  be  practiced  in  children, 
with  the  finger  in  tlie  rectum  and  a  liand  on  the  abdomen,  makes  it  pos- 
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sible  to  judge  pretty  closely  tlie  size  of  the  stone,  and  so  select  intelligently 
the  best  method  for  its  removal.  The  consistency  of  a  stone  is  also  to  be 
taken  into  account  when  litholapaxy  is  to  be  thought  of,  and  stones  of 
considerably  larger  size  than  is  above  indicated  may  be  crushed,  if  they 
are  soft  and  friable.  The  quality  of  a  stone  in  these  regards  may  usually 
be  determined  with  some  degree  of  accuracy  by  the  sensation  imparted  to 
the  sound  and  by  a  knowledge  of  its  probable  constituents,  which  can 
often  be  gained  by  an  examination  of  the  urine.  Certain  other  condi- 
tions which  should  lead  us  to  em23loy  some  other  method  than  litholapaxy 
will  be  spoken  of  in  considering  the  operation  in  adults. 

Whether  we  consider  the  danger  of  the  various  operations  for  stone 
in  the  adult,  or  the  likelihood  of  the  disturbance  of  functions  following 
them,  we  are  led  to  regard  litholapaxy  as  the  ojDeration  of  choice  for 
stone  removal.  With  the  efficient  lithotrites  and  evacuator  which  make 
"  lithotrity  at  one  sitting  "  possible,  it  is  now  usual  to  remove  stones  of  con- 
siderable size  and  hardness,  and  practically  it  has  been  found  that,  under 
ordinary  conditions  in  adults,  any  stone  which  is  suitable  for  lateral  or 
perineal  lithotomy  is  suitable  for  litholapaxy,  and  that  even  stones  so 
large  that  they  would  require  a  suprapubic  incision  if  they  were  removed 
with  the  knife,  may,  when  reasonably  friable,  be  pumped  out.  A  num- 
ber of  instances  are  on  record  in  which  stones  between  2,000  and  3,000 
grains  in  weight  have  been  successfully  removed  in  this  manner. 

The  exceptional  cases  in  which  litholapaxy  can  not  be  used  are  as 
follows : 

1.  A  very  large  and  hard  stone  may  resist  every  attempt  at  crushing, 
especially  if  it  is  tightly  grasped  by  the  spasmodically  contracted  bladder. 

2.  A  stone  may  have  as  a  nucleus  a  foreign  body,  such  as  a  bit  of 
necrosed  bone,  or  a  bullet,  too  hard  to  crush  and  too  large  to  pass  out 
through  a  tube. 

3.  An  encysted  stone  may  be  out  of  reach  of  the  lithotrite. 

4.  Some  writers  hold  that  stricture  of  the  urethra  may  prohibit  litho- 
lapaxy. This  can  not  often  happen,  for  strictures,  however  close,  yield 
readily  to  divulsion,  which  may  be  immediately  followed  by  the  crushing 
and  evacuation  of  the  stone.  I  have  so  often  seen  these  operations  suc- 
cessfully done  on  an  etherized  patient,  that  I  can  not  but  think  this  the 
best  practice.  While  it  economizes  time,  it  saves  the  patient  much  need- 
less manipulation. 

5.  False  passages  may  exist,  which  interfere  with  the  introduction  of 
instruments,  so  that  the  dangers  of  the  operation  are  greatly  enhanced, 
and  the  question  of  lithotomy  is  to  be  entertained. 

6.  The  hip  may  be  anchylosed  in  a  position  which  interferes  with  the 
use  of  urethral  instruments. 

7.  A  stone  may  be  so  lodged  in  the  entrance  to  the  urethra  that  it 
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can  not  be  pushed  back  into  the  bladder,  where  it  can  be  seized  bj  the 
Hthotrite. 

In  any  of  these  exceptional  cases  in  which  litholapaxy  can  not  be 
applied  we  have  to  make  our  choice  between  a  perineal  and  a  suprapubic 
incision.  The  danger  attaching  to  the  jperiQieal  incision  is,  according  to 
present  indications,  decidedly  less  than  that  after  the  high  operation,  so 
long  as  it  is  applied  to  small  or  medium-sized  stones ;  but  when  large 
stones  are  dealt  with  the  facts  are  reversed,  and  the  perineal  operation  be- 
comes the  more  dangerous  of  the  two.  Under  ordinary  circumstances,  as 
has  been  said,  litholapaxy  disposes  of  stones  of  a  size  suited  for  perineal 
removal,  and  these  operations  through  the  perinseum  have  therefore  fallen 
largely  into  disuse  in  adult  cases.  They  find  occasional  application  in 
case  of  stones  of  moderate  size,  where  false  passages,  anchylosis  of  the 
hip,  or  the  presence  of  a  foreign  body,  make  litholapaxy  impossible.  A 
stone  impacted  in  the  neck  of  the  bladder,  if  it  can  not  be  dislodged,  may 
be  properly  removed  through  the  perinseum. 

Suprapubic  litliotomy  is  to  be  employed  in  cases  where  the  stone  is 
too  hard  and  large  to  be  crushed,  or  where  an  impervious  urethra  makes 
the  introduction  of  a  lithotrite  or  staff  impossible.  In  cases  of  encysted 
stone  also  the  high  operation  is  the  best,  as  the  thorough  inspection  of  the 
bladder  which  it  makes  possible  enables  us  to  treat  the  conditions  intelli- 
gently. 

In  old  age  the  same  indications  are  to  be  followed  as  in  the  adult,  ex- 
cept that  it  is  to  be  remembered  that  perineal  incisions  are  especially  dan- 
gerous for  old  men,  and  are  not  to  be  undertaken  for  the  removal  of  a 
stone  without  urgent  reasons.  The  suprapubic  operation  will  therefore 
be  called  upon  to  deal  with  most  of  the  stones  that  are  unsuitable  for 
litholapaxy.  In  cases  of  enlarged  prostate,  when  it  is  desired  to  combine 
prostatotomy  or  jDrostatectomy  with  the  removal  of  the  stone,  the  high 
operation  affords  ample  room  for  thorough  inspection  of  the  condition 
and  the  correction  of  it.  It  is  in  old  men  that  the  crushing  operation 
has  its  most  signal  advantages ;  for,  while  the  mortality  of  the  cutting 
operations  is  very  great,  the  ample  size  and  the  tolerance  of  the  urethra 
and  bladder  make  litholapaxy  easy  and  comparatively  safe. 

COMPLICATIONS  WHICH   MAY  MODIFY   OUR  CHOICE   OF   OPERATION. 

In  what  has  been  said,  we  have  examined  the  general  considerations 
which  must  influence  our  selection  of  an  operative  procedure.  It  remains 
to  consider  certain  complications  which  sometimes  exist  in  these  cases, 
and  which  may  modify  our  choice. 

Occasionally  the  existence  of  some  general  disease  not  connected  with 
the  stone  may  so  add  to  the  danger  of  the  operation  as  to  make  it  wiser 
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to  palliate.  Tims,  affections  of  the  heart  and  lungs  may  add  great  risk 
of  death  from  anaesthesia.  In  these  cases  careful  preliminary  treatment 
may  considerably  modify  the  danger.  Certain  other  general  diseases 
make  the  system  intolerant  of  cutting  operations.  Diabetes  mellitus, 
Bright's  disease,  alcoholism,  anaemia,  and  gout  are  prominent  instances  of 
general  disease  which  interfere  with  the  healthy  healing  of  wounds,  and 
in  the  presence  of  which  one  would  give  an  added  preference  to  litho- 
lapaxy. 

In  those  cases  of  interstitial  nephritis  in  which  large  quantities  of 
urine  of  low  specific  gravity  are  excreted,  the  crushing  operation  is  well 
borne ;  and  I  have  known  three  litholapaxies  to  be  done  at  intervals  on 
such  a  patient,  who  died  uraemic  two  or  three  years  after  the  last  one. 
To  cutting  operations,  on  the  other  hand,  these  patients  frequently  suc- 
cumb. When  to  this  interstitial  nephritis  is  allied  a  chronic  pyelitis,  with 
dilated  pelves  and  ureters,  we  have  a  far  more  grave  condition.  Unfort- 
unately, this  state  of  the  urinary  organs  is  not  infrequent,  brought  about 
by  those  obstructive  diseases  of  the  prostate  and  urethra  which  also  give 
rise  to  stone.  Even  under  these  unfavorable  conditions,  with  careful 
preparation,  an  operation  may  be  undertaken,  and  litholapaxy  is  mucli 
safer  than  any  form  of  lithotomy.  In  fact,  the  increased  relative  safety 
of  litholapaxy  late  in  life  is  probably  due  to  the  renal  complications  so 
common  in  these  old  patients,  which  makes  them  very  intolerant  of  cut- 
ting operations,  while  they  bear  lithotrity  at  one  sitting  remarkably  well. 

As  has  been  said,  a  stricture  in  the  urethra  may  be  corrected  as  one 
step  in  the  removal  of  a  stone  without  seriously  complicating  the  per- 
formance of  a  litholapaxy.  In  case  of  a  serious  stricture,  however,  which 
can  not  be  properly  treated  by  rapid  dilatation  or  divulsion,  and  which 
therefore  requires  an  incision  for  its  correction,  it  may  be  wise  at  the 
same  time  to  cut  for  the  stone. 

With  an  incision  through  a  stricture  in  the  perinaeum,  the  posterior 
urethra  may  be  dilated  sufficiently  to  allow  of  the  removal  of  a  small 
stone  with  the  forceps.  If  the  calculus  is  too  large  for  this,  crushing  in- 
struments may  be  introduced  through  the  perineal  incision  after  the 
manner  to  be  described  later  under  Perineal  Lithotrity.  If  the  stricture 
is  very  close,  so  that  the  operation  upon  it  would  be  difficult,  and  would 
add  considerably  to  the  shock  of  the  lithotomy,  it  may  be  wise  to  re- 
move the  stone  at  once  by  suprapubic  lithotomy,  and,  after  the  patient's 
condition  has  been  improved  by  relief  from  the  pain  of  the  stone  and 
by  drainage  of  the  bladder,  to  then  undertake  the  correction  of  the 
stricture. 

The  enlargement  of  the  prostate  usually  offers  but  slight  obstruction 
to  the  introduction  of  instruments.  It  does,  however,  in  some  cases,  con- 
siderably interfere  with  their  use  after  they  are  in,  and  the  changes  in  the 
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shape  of  tlie  bladder  that  it  brings  about  may  somewhat  hamper  the 
hthotritist.  The  way  in  which  these  diiRculties  are  to  be  met  will  be 
considered  in  the  description  of  that  operation. 

In  the  very  rare  cases  in  which  the  obstacles  to  lithotrity  from  this 
cause  are  too  great  to  be  overcome,  a  lithotomy  must  be  done,  and  as  a 
large,  hard  prostate  greatly  complicates  and  lengthens  the  route  into  the 
bladder,  it  will  usually  be  found  best  to  use  the  suprapubic  incision  for 
these  cases. 

In  connection  with  a  stone,  conditions  may  exist  in  the  bladder  which 
themselves  require  operative  treatment,  and  the  proper  operation  being 
chosen  for  their  correction,  the  removal  of  the  stone  is  merely  a  second- 
ary matter.  Tumors  of  the  bladder  and  tumors  or  outgrowths  of  the 
prostate  may  be  mentioned  here,  and,  as  their  treatment  is  fully  considered 
elsewhere,  I  will  not  go  into  that  question,  but  will  only  remind  the  reader 
that  the  symptoms  of  an  enlarged  prostate  are  greatly  aggravated  by  the 
presence  of  a  stone  in  the  bladder,  and  that  their  discomforts  often  wholly 
subside  u]>on  the  removal  of  the  source  of  irritation.  It  is  well,  there- 
fore, always  to  consider  this,  and  in  cases  of  doubt  to  do  the  comparatively 
safe  litholapaxy  first.  By  this  course  the  patient  will  often  be  saved  from 
the  added  danger  of  a  suprapubic  incision. 

Severe  chronic  cystitis  is  also  mentioned  as  a  reason  for  opening  the 
bladder.  Keyes  says  :  "  Cystotomy,  under  such  circumstances,  deals  with 
two  maladies  at  once  ;  and  the  greater  risk  of  lithotomy  is  more  than  com- 
pensated for  by  the  prospect  of  curing  the  cystitis ;  while  the  danger 
of  acutely  aggravating  the  chronic  cystitis  by  the  necessarily  harsh 
manoeuvres  of  litholapaxy  makes  the  latter  operation  a  second  choice." 
I  quote  this  statement  at  length,  because,  coming  from  so  high  an  au- 
thority, it  carries  great  weight ;  and  it  seems  to  me  that  such  a  rule, 
applied  by  men  of  less  sound  judgment  than  Prof.  Keyes,  might  often 
lead  to  the  choice  of  severer  measures  than  the  case  demanded.  In  most 
of  these  cases  the  stone  is  the  cause  of  the  cystitis,  and  usually  the  re- 
moval of  this  cause  allows  the  rapid  subsidence  of  the  bladder  inflamma- 
tion. It  has  not  been  my  experience  that  the  manoeuvres  of  litholapaxy 
greatly  aggravate  even  severe  chronic  cystitis  ;  and  it  is  well  to  remember 
that  in  old  men,  in  whom  these  cases  of  cystitis  usually  occur,  lateral 
lithotomy  is  about  three  times  as  dangerous  as  litholapaxy.  A  better  way 
of  meeting  the  indication  for  drainage  of  the  bladder,  when  that  is  evi- 
dently important,  is,  I  think,  to  remove  the  stone  by  litholapaxy,  and 
then  to  introduce  drainage  through  an  opening  in  the  membranous  urethra 
(boutonniere),  which  operation  leaves  a  much  less  extensive  wound  than 
a  lateral  lithotomy. 
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PREPARATION  FOR  OPERATION. 

An  operation  having  been  decided  npon,  it  is  important  to  put  the 
patient  and  his  urinary  organs  in  the  best  possible  condition  before  sub- 
jecting him  to  instrumentation.  If  the  patient  is  strong,  and  the  bladder 
reasonably  healthy,  but  little  preparation  is  required.  When,  however, 
the  patient  is  old  and  broken  in  health,  with  urinary  organs  more  or  less 
disabled,  a  wise  preliminary  course  of  treatment  will  often  considerably 
increase  his  chances  of  recovery. 

First,  the  general  health  should  be  looked  to.  It  is  often  possible 
sensibly  to  add  to  the  strength  of  a  feeble  patient  by  putting  him  in  bed 
and  supplying  the  fullest  quantity  of  very  digestible  food  that  the  stomach 
can  properly  dispose  of.  Extra  meals,  the  moderate  exhibition  of  stimu- 
lants, with  a  liberal  supply  of  milk,  will  accomplish  much  in  this  effort  to 
artificially  manufacture  strength.  In  old  men  with  diseased  kidneys,  the 
action  of  the  heart  is  often  seriously  enfeebled,  and  cardiac  stimulants  are 
then  of  prime  importance.  Aside  from  this,  the  ordinary  tonic  treat- 
ment suitable  for  each  case  is  to  be  applied,  and  the  regular  action  of  the 
bowels  is  to  be  provided  for. 

It  is  next  important  to  investigate  the  action  of  the  kidneys  and  the 
condition  of  the  bladder.  The  daily  amount  of  urine,  taken  together 
with  the  specific  gravity,  or  a  quantitative  test  of  the  urea,  enable  one  to 
determine  whether  the  kidneys  are  accomplishing  a  sufiicient  amount  of 
work.  If  the  urine  is  small  in  quantity,  and  of  high  specific  gravity,  or 
if  it  is  about  normal  in  amount  (between  forty  and  fifty  ounces),  but  of 
low  specific  gravity,  an  effort  should  be  made  to  increase  the  amount 
by  the  free  administration  of  water  and  milk.  Digitalis  may  act  as  an 
eflicient  diuretic,  if  the  heart's  action  is  feeble. 

IS^ext,  an  examination  of  the  urine  should  be  made,  and  if  evidence  of 
serious  disease  of  the  kidneys  exists,  or  if  sugar  is  present  in  any  consid- 
erable amount,  tlie  proper  treatment  should  be  instituted  to  correct  these 
conditions  as  far  as  may  be  done.  If  the  urine  is  ammoniacal  or  putrid 
in  odor,  efforts  should  be  made  to  stop  the  fermentation  and  to  restore  its 
normal  acidity.  This  is  as  important  a  compliance  with  the  rules  of  anti- 
septic surgery  as  the  effort  to  clear  any  field  of  operation  of  infective 
germs.  The  measures  to  be  adopted  to  this  end  are  both  general  and 
local.  The  general  measures  consist  in  the  administration  of  large  quan- 
tities of  water  to  flush  the  urinary  passages,  with  the  addition  of  certain 
drugs  which  are  excreted  through  the  kidneys  and  have  some  effect  in 
supplying  an  antiseptic  quality  to  the  urine.  The  benzoates,  salicylates, 
boracic  acid,  eucalyptol,  and  sandal-wood  oil,  may  be  mentioned  as  the 
more  eflicient  of  this  class  of  remedies. 

The  local  treatment  of  these  conditions  is  even  more  important  than 
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the  general,  and  consists  in  the  systematic  removal  of  the  residual  urine 
with  a  catheter  and  irrigation  of  the  bladder.  The  advantages  of  irri- 
gation are  largely  due  to  the  mechanical  effect  of  removing  the  last  re- 
mains of  the  urine  and  mucus.  Certain  drugs,  however,  in  the  irrigating 
fluid  may,  by  being  mildly  antiseptic  or  astringent,  add  to  the  efficacy  of 
these  injections.  The  more  useful  irrigating  fluids  are  borax,  or  boracic 
acid,  one  drachm  to  the  pint  of  water,  permanganate  of  potash,  or  carbolic 
acid  in  very  dilute  solution,  and  acetate  or  sulphate  of  zinc  well  diluted. 
Oftentimes  very  weak  solutions  of  nitrate  of  silver,  one-half  grain  to  one 
o-rain  in  an  ounce  of  water,  exercise  a  very  beneficial  effect  in  these  cases. 
This  is  better  used  as  an  occasional  wash,  some  milder  solution  being  em- 
ployed in  the  intervals.  "When  the  urine  is  strongly  ammoniacal  and 
loaded  with  triple  phosphates,  dilate  solutions  of  nitric  acid  Mall  often  be 
of  great  service. 

These  injections  must  be  properly  managed  with  care  and  judgment, 
in  order  that  they  may  not  be  a  source  of  irritation  rather  than  of  sooth- 
ing to  the  bladder.  If  there  is  a  strong  tendency  to  spasm,  and  the 
bladder  shuts  down  painfully  on  to  the  stone  at  each  emptying,  the  use  of 
irrigation  is  of  doubtful  advantage.  In  such  a  case  the  quantity  injected 
each  time  should  be  small,  so  that  it  may  not  distend  the  bladder  and  put 
it  in  a  condition  of  spasm.  When  such  a  patient  can  not  bear  the  injec- 
tions, the  correction  of  the  urine  may  be  accomplished,  although  more 
slowly,  by  putting  him  in  bed  with  the  hips  raised,  so  as  to  roll  the  stone 
away  from  the  sensitive  neck  of  the  bladder,  and  then  instituting  the  gen- 
eral treatment  outlined  above,  with  the  addition  of  opium  or  belladonna 
to  keep  the  bladder  at  rest. 

If  these  measures  fail  of  success,  and  it  is  evident  that  the  irritation  of 
the  stone  is  more  powerful  to  keep  up  the  inflammation  of  the  bladder 
than  any  measures  at  our  command  are  to  diminish  it,  the  operation  must 
be  proceeded  with  at  once,  and  the  stone,  the  exciting  cause  of  the  cystitis, 
must  be  removed,  even  under  these  unfavorable  conditions 

Some  operators  prepare  the  urethra  before  lithotrity  by  the  passage  of 
large  sounds,  and  by  the  operative  treatment  of  stricture,  if  such  exists. 
The  previous  use  of  sounds  to  prepare  the  urethra  for  instrumentation 
seems  to  me  unnecessary,  and  the  operation  upon  any  existing  stricture 
can  be  readily  and  properly  combined  with  the  operation  for  the  removal 
of  the  stone.  A  sufficient  preliminary  examination  of  the  urethra  to  as- 
certain the  character  of  any  such  complications  is  wise,  as  a  knowledge  of 
them  may  modify  the  plan  of  operation. 

As  a  precaution  against  the  occurrence  of  chill  after  the  operation, 
the  previous  administration  of  quinine  and  morphine  has  been  recom- 
mended. Keyes  prefers  a  combination  of  pilocarpine  and  morphine.  I 
have  for  a  long  time  operated  without  any  such  preparation,  and  have  no 
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reason  to  regret  the  omission.  On  the  morning  of  the  operation  the 
stomach  should  be  kept  empty,  but  a  httle  spirit  may  be  administered,  if 
the  patient  is  feeble. 

We  have  shown  the  crushing  of  the  stone  to  be  the  operation  of 
choice  whenever  it  is  possible,  and  we  will  consequently  consider  this 
method  first,  even  though  it  is  the  most  modern. 

1 .   Lithotrity. 

History  and  Development. — The  idea  of  mechanically  pulveriz- 
ing a  stone  by  instruments  introduced  through  the  urethra  is  by  no 
means  modern.  In  early  Arab  writings  the  suggestion  is  made  of  wear- 
ing down  the  calculus  by  attrition  with  a  diamond  fixed  on  a  wire  and 
thus  introduced  into  the  bladder.  Mention  of  these  procedures  is  made 
in  the  works  of  Albucasis  in  the  twelfth  century.  In  1580  Sanctorius 
suggests  the  possibility  of  extracting  little  calculi  with  three-l)ranched 
forceps.  According  to  Haller,  Sanctorius  even  proposed  perforating 
them  with  a  stylet,  when  they  were  too  large  to  be  removed  whole.  The 
imperfection  of  methods,  however,  in  those  early  days  prevented  the 
operation  from  obtaining  a  foothold  among  the  accepted  procedures  of 
surgery,  and  practical  lithotrity,  therefore,  waited  to  be  an  invention  of 
the  nineteenth  century. 

In  1813  Gruithuisen  demonstrated  the  possibility  of  catheterization 
with  a  straight  instrument,  and  showed  that  the  urethra  was  much  more 
dilatable  than  had  been  previously  supposed.  He  introduced  straight 
sounds  over  three  and  a  half  lines  in  diameter,  and  proposed  to  operate 
on  stones  by  snaring  them  with  a  wire  projected  through  the  end  of  a 
straight  tube  and  then  perforating  them  with  a  drill.  He  never  carried 
this  plan  into  practice. 

A  few  years  later  Civiale  began  to  interest  himself  in  this  operation, 
and  after  several  attempts  produced  an  instrument  in  which  a  three- 
branched  forceps  held  the  stone,  while  a  drill  perforated  it.     As  has  been 


Fig.  14. — Civiale's  trilabe  or  litholabe. 


said,  Sanctorius  proposed  such  a  plan  centuries  before,  but  to  Civiale  is 
due  the  credit  of  applying  it  practically  and  making  it  succeed.  Leroy 
was  working  on  parallel  lines  with  Civiale,  and  produced  at  about  the 
same  time  a  forceps  with  three  branches  which  held  the  stone,  while  it 
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was  operated  upon  "\dtli  a  saw.  It  fell  to  Civiale,  however,  to  be  the 
first  to  put  his  instrument  to  practical  use,  and  in  1824,  before  the 
Academy  of  Medicine  in  Paris,  he  operated  upon  two  patients  success- 
fnlly.  These  fortunate  results  of  Civiale  aroused  the  mechanical  inge- 
nuity of  other  surgeons,  and  at  once  the  greatest  ac- 
tivity was  shown  in  devising  improvements  in  the 
form  of  crushing  instruments. 

"While  Civiale  and  Leroy  were  interesting  them- 
selves in  perfecting  instruments  which  had  for  their 
object  the  perforation  and  gradual  wearing  away  of 
the  stone,  other  inventors  were  addressing  themselves 
to  the  discovery  of  means  for  the  direct  crushing  of 
stones,  either  by  percussion  or  pressure.  In  1822 
Amussat  had  brought  out  his  "  brise-pierre,"  which 
was  a  straight  tube  through  which  a  two-branched 
forceps  was  worked,  the  branches  being  separately 
movable.  This  instrument  was  designed  to  catch  the 
stone  and  then  rub  it  down  between  its  jaws.  The 
brise-coque  of  Heurteloup  was  a  somewhat  nicer 
adaptation  of  the  same  principle.  But  neither  of 
them  worked  in  practice. 

The  difficulty  of  introducing  a  straight  instru- 
ment led  to  many  efforts  to  adapt  a  curved  lithotrite 
to  the  requirements  of  the  crushing  operation.  In 
1824  Weiss  constructed  such  an  instrument,  with 
two  blades,  with  shafts  working  parallel,  and  with 
blades  which  were  in  principle  the  same  as  those  of 
the  present  instruments.  The  force  in  this  instru- 
ment was  applied  by  a  screw.  Retore  and  Haygarth 
devised  similar  instruments  in  1825.  In  all  these 
early  lithotrites,  however,  the  shafts  were  insecurely 
fastened  together,  and  force  which  could  be  safely 
applied  was  not  sufficient  for  the  purpose  of  break- 
ing the  stone. 

In  1830,  Jacobson,  of  Copenhagen,  introduced  a 
litliotrite  which  had  one  solid  blade  and  one  blade 
articulated  like  a  chain-saw.  The  stone  was  to  be 
caught  in  the  loop  made  between  these  two,  and 
crushed  by  screw  force  drawing  the  articulated  blade  down  on  to  the 
solid  one.  This  instrument,  while  useful  for  small  stones,  proved  in- 
sufficient for  large  ones,  and  with  it  it  was  difficult  to  find  and  seize 
fragments  after  the  first  crushing. 

In  1832  Heurteloup  brought  out  his  lithotrite,  called  a,  percuteur,  in 


Fig.  15. — Weiss'.s  first 
lithotrite. 
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which  the  force  was  applied  by  the  blows  of  a  hammer.  The  blades  in 
this  instrument  were  practically  like  those  of  Weiss's  and  Retore's  litho- 
trites,  but  the  shaft  was  somewhat  differently  arranged  for  the  purpose  of 


Fig.  16. — Jacobson's  lithotrite,  open  and  shut. 


giving  more  strength.  The  shaft  was  made  of  three  pieces,  the  outer 
ones  of  which  were  attached  to  the  female  blade,  and  the  middle  one, 
which  slipped  to  and  fro  between  them,  carried  the  male  blade.  The  two 
outside  pieces  of  the  shaft  were  joined  in  the  lower  part  by  a  cross-rivet, 
and  in  the  shaft  of  the  male  blade  was  a  long  slit  through  which  this 
rivet  passed,  which  was  designed  to  prevent  the  riding  up  of  the  male 


Fig.  17. — Ileurteloup's  percuteur.    a  shows  the  riding  up  of  the  male  blade  when  pressure  is 
applied ;  h  shows  check-button  added  by  Costello. 

blade  when  pressure  was  brought  upon  the  stone  between  its  jaws.  In 
practice  this  arrangement  was  found  not  strong  enough  to  deal  with 
stones  of  any  hardness,  and  in  one  disastrous  case  Sir  Benjamin  Brodie 


Fig.  18. — Costello's  lithotrite.     a,  section  of  shaft  of  female  blade. 


was  obliged  to  do  lithotomy  to  release  the  jaws  of  the  instrument,  which 
had  sprung  apart  in  this  manner. 

To  remedy  this  defect,  Costello  fastened  a  button  on  the  lower  side 
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of  the  male  blade,  close  down  to  the  heel  of  the  instrument,  which,  over- 
lapping the  lateral  pieces  of  the  female  shaft,  prevented  this  riding  up  to 
a  considerable  extent  (Fig.  17,  h).  A  Httle  later  (1832),  Costello,  find- 
ing that  even  with  this  modification 
the  instrument  did  not  work  satis- 
factorily, devised,  and  himself  made, 
an  instrument  in  which  the  shaft  of 
the  male  blade  ran  "within  a  cor- 
responding groove  in  the  female 
blade,  the  shoulders  of  which  groove 
held  it  down  (Fig.  18),  and  thus  en- 
tirely prevented  the 
riding  up  which  had 
been  so  troublesome 
in  Heurteloup's  percu- 
teur.  This  final  modi- 
fication has  been  re- 
tained up  to  the  pres- 
ent day,  and  no  essen- 
tial change  has  been 
made  in  the  shaft  of 
the  instrument  since 
that  time.  This  litho- 
trite  of  Costello's  was 
operated  by  percus- 
sion. 

The  instrument 
now  possessing  blades 
suitable  for  catching 
the  stone,  and  a  shaft 
strong  enough  to  exert 
crushing  power  safely, 
the  attention  of  invent- 
ors was  turned  to  the 
management  of  the 
force,  and  screw  power 
came  very  quickly  into 
general  use.  At  first 
fear  was  felt  that  the  bladder  would  be  injured  by  fragments  flying  off, 
but  this  was  found,  in  a  bladder  filled  with  water,  not  to  be  the  case. 
It  was  evidently  important  that  the  blades  should  slide  easily  upon  each 
other  while  searching  for  and  seizing  the  stone,  and  that  then  the  force 
should  be  in  some  way  applied  to  them.      Ferguson  accomplished  this 


Fig. 


19. — Ferguson's 
lithotrite. 


Fig.  20.— Civiale's 
lithotriptor. 


Fig.  21.— Thomp- 
son's lithotrite. 
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Fig.  22.— Fenestrated  blade. 


by  a  rack  and  pinion  upon  the  handle  of  the  instrument  (Fig.  19),  but 
very  soon  Charriere  devised  an  arrangement  in  which  a  twist  given  to 
the  lock  threw  the  screw  in  or  out  of  action  (Fig.  20).  Later,  Thomp- 
son added  a  cylindrical  handle,  which  surrounded  the  screw  and  gave 
a  firm  grasp  to  the  left  hand.  Weiss  added  to  this  the  contrivance  by 
which  the  screw  was  thrown  in 
and  out  of  action  by  sliding  a 
button,  and  this  arrangement  is 
still  preserved  in  Thompson's 
lithotrite  (Fig.  21). 

N^ow  attention  was  again 
turned  to  the  blades  of  the 
instrument,  which  were  made 
stronger ;  and,  with  the  object 
of  preventing  clogging  by  de- 

hris,  the  fenestrated  female  blade  was  devised,  the   male  blade   being 
roughened  in  various  ways  to  enable  it  to  hold  fragments  from  slipping 
during  the  crushing.     The  accompanying  cuts  present  most  of  the  impor- 
tant modifications  which 
had  appeared  up  to  the 
year  1878,  when  the  in- 
troduction of  litholapaxy 
increased    the    need   of 
powerful,  rapidly  work- 
ing and  non-clogging  in- 
struments, and  these  will 
be  considered  when  de- 
scribing the  operation. 
From  the  time  of  the  introduction  of  lithotrity,  the  practice  was  to 
crush  the  stone   by  numerous  short  sittings,  and  the  natural  expulsive 
power  of  the  bladder  was  relied  upon  to  throw 
out  the  debris  thus  produced.    The  operator  usu- 
ally contented  himself  with  seizing  the  stone  but 
two  or  three  times  in  one  sitting.     After  one  of 
these  crushings  it  was  the  practice  to  have  the 


Fig.  23.— Solid  blades  of  lithotrite. 


Fig.  24. — Lever  lithotrite. 

patient  remain  in  bed  on  his  back  for  a  few  days,  in  order  to  let  the 
sharp  edges  of  the  fragments  become  rounded  off  before  they  were  ex- 
pelled through  the  urethra. 
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The  frequency  witli  which  stone  is  comphcated  by  an  obstruction  to 
urination  soon  set  the  early  lithotritists  to  devising  means  for  the  removal 


Fig.  25. — Cornay's  washing-bottle. 

of  crushed  fragments  by  means  of  scoops  and  by  the  use  of  large  catheters ; 

and  presently  by  the  adaptation  of  suction  to  the  catheters.     Figs.  25,  26, 

27,  28,  and  29  give  the  more 
important  of  these  early  aspirat- 
ing instruments ;  and,  as  will  be 
seen,  they  owed  their  suction 
either  to  a  piston  (Cornay, 
Crampton,  Nelaton),  or  to  the 
expansion  of  a  rubber  bulb 
(Mercier,  Clover,  Yan  Buren) ; 
and  these  instruments  were  de- 
signed especially  for  those  cases 

in  which,  either  through  atony  or  obstruction  to  the  urethra,  the  bladder 

had  lost  the  power  of  satisfactorily  voiding  its  contents. 


Fig.  26.- 


-Crampton's  bottle,  used  with  an  exhaust- 
pump. 


Fig.  27. — Nelaton's  evacuating  apparatus. 

The  employment  of  evacuating  apparatus  was,  however,  up  to  the  year 
1878  regarded  as  of  doubtful  advantage,  or  even  detrimental.  Gross,  in 
1876,  says  :  "  The  practice  of  inject- 
ing the  l)ladder  to  wash  out  the  de- 
tritus is  obsolete.  .  .  .  This  appara- 
tus of  Mr.  Clover  should  not  be  em- 
ployed, if  it  is  possiV)le  to  dispense 
with  it,  as  its  use  is  quite  as  irritating  _     „„,,.,        ,       ,  ,,, 

^     ,        .  ^  ^  Fig.  28.— Mercicr's  washing-bottle. 

as  lithotrity  itself." 

Contemporaneous   French  writers  are  almost  equally  strong  in  con- 
demning the  practice  ;  and  Thompson,  holding  a  somewhat  more  favorable 
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opinion,  said  in  18Y1 :  "  Having  used  it  (Clover's  bottle)  very  frequently, 

I  would  add  that  it  is  necessary  to  use  all  such  apparatus  with  extreme 

gentleness ;  and  I  prefer  to  do  without  it,  if  possible." 

These  quotations  reflect  as  well  as  may  be  the  commonly  received 

opinion  at  that  time  upon  this  procedure ;  and  the  caution  with  which 

surgeons  then  approached  the  bladder  is  fur- 
ther shown  by  the  shortness  of  the  sittings 
that  were  thought  proper  in  lithotrity.  Two 
to  three,   or  at  most  five  minutes,  was  the 


usually  prescribed  range  of  time.  After  the  year  1871  it  became  more 
usual  to  employ  an  ansesthetic  and  to  spend  more  time,  and  so  do  more 
crushing  at  one  sitting ;  but  even  these  sittings  were  comparatively  short, 
usually  not  more  than  ten  or  fifteen  minutes. 

During  this  time,  while  lithotrity  was  slowly  establishing  itself  as  the 
proper  operation  for  small  and  soft  stones  in  comparatively  healthy  blad- 
ders, the  operation  of  lithotomy  was  not  standing  still ;  for,  although  no 
new  operative  procedure  was  added  to  its  technique,  the  introduction  of 
antiseptic  measures  did  so  much  to  rob  it  of  its  dangers,  that  it  began 
to  be  a  not  uncommonly  expressed  opinion  that  the  cutting  operation, 
which  at  once  thoroughly  removed  the  stone,  was  likely  to  displace  the 
crushing  operation,  which  was  more  tedious  in  its  performance  and  less 
certain  in  its  results. 

Such  was  the  position  of  things  when,  in  1878,  Bigelow  published  his 
operation  of  litholapaxy,  in  which  thorough  crushing  was  combined  with 
complete  evacuation ;  and  this  method  of  stone  removal  has  proved  itself 
of  such  great  practical  value  that  cutting  operations  are  now  the  excep- 
tion, and  not,  as  formerly,  the  rule. 

Such  is  the  brief  resume  of  the  history  of  the  crushing  of  stone  in  the 
bladder,  and  it  offers  as  interesting  a  chapter  of  surgical  evolution  as  can 
be  found  in  any  branch  of  our  art.  Even  this  shoi't  statement  will  give 
some  idea  of  the  amount  of  thought  devoted  to  the  technique  of  the  opera- 
tion, and  of  the  mechanical  skill  and  ingenuity  expended  in  devising  in- 
struments for  furthering  the  crushing  of  the  stone  and  the  removal  of  the 
fragments. 

The  modern  operation  of  litholapaxy,  or  lithotrity  in  one  sitting,  has 

absorbed  the  older  methods,  and  stands  as  the  representative  of  them  all. 

It  is  rare  indeed  now  for  a  surgeon  to  plan  the  crushing  of  a  stone,  with- 
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out  including  in  his  sclieme  of  operation  the  immediate  evacuation  of  the 
fragments. 

The  description  of  htholapaxv  which  follows  is  intended,  therefore, 
to  include  what  seems  valuable  of  the  experiences  gathered  in  the  field 
of  lithotrity,  together  with  all  that  has  been  added  to  it  since  the  evacua- 
tor  came  to  the  assistance  of  the  lithotrite. 


2.   Litholapaxy. 

The  name  of  this  operation  was  derived  by  Bigelow  from  \l6o<;,  a 
stone,  and  \d7ra^t<;,  evacuation.  Thus  it  covers  not  only  the  operations 
in  which  a  stone  is  crushed  and  pumped  out,  but  also  those  not  infre- 
quent cases  in  which  small  stones  are  drawn  out  through  the  tube  without 
crushing. 

Bigelow,  having  convinced  himself  that  the  inflammations  which  fol- 
lowed crushing  operations  were  due  rather  to  the  irritation  of  the  frag- 
ments which  were  left  than  to  the  contact  of  the  instruments,  and  believ- 
ing that  the  bladder  was  much  more  tolerant  of  instrumentation  than  had 
been  .supposed,  devoted  his  attention  to  the  devising  of  more  perfect  ap- 
paratus for  the  evacuation  of  the  frag- 
ments after  crushing.  His  experi- 
ments showng  him  that  the  deljris 
could  be  rapidly  removed,  provided 
that  the  crushing  had  been  thorough, 
he  then  set  about  improving  the  lith- 
otrites  with  the  object  of  making  them 
more  efficient. 

For  convenience  of  arrangement 
we  will  describe  first  the  alterations 
that  he  made  in  the  lithotrite  ;  we  then 
will  examine  the  mechanism  of  the 
evacuator ;  and,  finally,  will  consider 
the  methods  of  using  these  instruments 
in  the  operation. 

Lithotrite.  —  Tlie  alterations  in 
this  instrument  were,  first,  in  the 
blades ;  and,  second,  in  the  lock  and 
handle : 

1.  Prior  to  this  time  considerable 
difficulty  was  experienced  from  the  impaction  of  tlie  mortar-like  stone 
between  the  blades  or  jaws.  This,  as  has  been  said,  was  obviated  by 
making  the  female  blade  fenestrated,  so  that  the  male  blade  pushed  the 
dehris  directly  through  it.     This  worked  well,  so  far  as  the  crushing  of 


Fig. 


30.— Blades  of  Bigelow's  lithotrite, 
open  and  shut. 
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31. —  Heel  of  Bigelow's 
litliotrite,  showing  the 
slot  for  the  escape  of 
detritus. 


the  stone  went,  but,  for  certain  reasons  which  will  be  dwelt  upon  in  the 
description  of  the  operation,  the  fenestrated  instrument  required  more 
care  in  its  manipulation,  and  was  more  likely  to  damage  the  bladder  walls 
than  an  instrument  with  a  solid  blade. 

To  provide,  then,  a  solid-bladed  lithotrite  that  should  be  self-clearing 
and  could  be  used  for  an  indefinite  time  without  becoming  clogged, 
Bigelow  had  the  male  blade  made  with  a  series  of  alternate,  triangular 
notches,  by  whose  inclined  planes  the  detritus  should  escape  laterally, 
after  being  crushed  against  the  floor  and  rim  of  the  shoe,  or  female  blade. 
The  rim  of  the  female  blade  he  made  low,  so  that  this  detritus  should 
easily  escape  over  it,  and  also  that  the  fragments  of  stone  should  readily 
fall  or  slide  upon  it.  At  the  heel  of  the  shoe,  where  most  of  the  stone  is 
usually  comminuted,  and  where  the  impact  is  therefore  greatest,  the  floor 
was  made  high,  so  that  it  should  more  easily  dis- 
charge itself  laterally,  while  the  customary  slot 
(Fig.  31)  was  made  to  work  effectively. 

To  facilitate  the  introduction  of  this  instru- 
ment, the  point  of  the  female  blade  was  turned 
over  and  blunted.  The  advantage  of  this  form  in 
enabling  the  instrument  to  slip  easily  along  the 
urethra  is  illustrated  in  Fig.  32. 

Keyes  objected  to  this  form  because,  with  the  instrument  reversed  for 
the  purpose  of  picking  up  fragments  with  the  tip  of  the  blades,  the 
snout  prevents  the  seizing  part  of  the  blade  from  coming  down  closely 
upon  the  bladder  floor.  This  manoeuvre,  however,  which  is  thus  inter- 
fered with,  is  one  of  the  most  dangerous  in  the  manipulation  of  the  in- 
strument, and,  though  proper 
in  skillful  hands,  should  not 
be  used  if  it  can  be  dispensed 
with. 

2.  The  handle  of  the  in- 
strument was  also  modified 
in  important  particulars.  In 
place  of  the  wheel,  Bigelow 
substituted  an  egg-shaped,  fluted  handle  of  hard  rubber  that  comfortably 
fits  the  palm  of  the  hand.  Immediately  below  this  handle  he  placed  a 
revolving  cylinder  cap  which  is  attached  to  the  screw-guard,  and  which, 
being  held  between  the  forefinger  and  thumb  of  the  right  hand,  enables 
the  operator  to  turn  the  lock  by  a  half-turn  of  the  wrist  without  changing 
his  hold  on  the  handle.  This  arrangement  gives  the  surgeon  the  great 
advantage  of  being  able  to  lock  and  unlock  the  instrument  at  will,  and 
even  to  complete  a  protracted  crushing  without  disengaging  the  hold  of 
either  hand.     It  thus  saves  time  and  lends  accuracy  to  the  manipulations. 


Fig.  32.- 


-Diagram  of  urethra  with  blade  of  lithotrite 
within  it. 
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In  selecting  the  proper  litliotrite  for  a  given  ease,  tlie  size  of  the 
urethra  should  be  taken  into  account,  and  the  largest  instrument  that  will 
pass  without  undue  stretching  of  the  canal  should  be  used.     A  powerful 


Fig.  34.— Handle  of  Bigelow's  litliotrite,  open,  showing  the  cylinder-cap  and  the  bars  connecting 

it  with  the  screw-guard. 

lithotrite  works  more  rapidly  and  easily  than  a  weaker  one,  and  there  is 
less  danger  of  its  breaking.  On  the  other  hand,  it  should  not  lit  the  ure- 
thra so  tightly  as  to  interfere  with  its  free  manipulation. 

Bigelow's  lithotrites  for  the  adult  are  made  in  three  sizes,  namely, 
Nos.  25,  27,  and  31  of  the  French  catheter  scale.  This  measurement  is 
taken  round  the  heel  of  the  blades,  which  is  the  largest  part ;  the  shaft  is 
several  sizes  smaller.  With  well-made  instruments  of  these  sizes  moder- 
ate stones  of  any  degree  of  hardness  may  be  disposed  of.  For  a  large 
and  hard  stone  that  offers  more  than  usual  resistance  a  fenestrated  instru- 
ment may  be  employed  for  the  first  crushing,  as  it  cuts  through  the  stone 
more  readily.  After  the  calculus  is  divided  into  fragments  the  instru- 
ment with  the  closed  female  blade 
may  be  taken  for  the  further  com- 
minution of  them,  as  it  can  be  ope- 
rated with  more  freedom  and  speed. 
In  operating  upon  children,  in- 
struments much  smaller  than  these 
(Nos.  16  and  20  French)  are  em- 
ployed. Here,  except  with  very 
small  stones,  a  fenestrated  lithotrite 
is  an  advantage,  often  a  necessity, 
as  it  cuts  the  stone  more  easily  and  is  therefore  less  likely  to  break.  To 
finally  reduce  the  fragments  to  a  size  that  will  pass  the  small  evacuating 
tubes,  however,  an  instrument  with  a  solid  blade  is  a  great  convenience. 

The  Evacuator. — Much  ingenuity  has  been  expended  in  devising 
modifications  of  the  evacuating  apparatus.  The  essential  points  of  this 
are  a  tube,  or  catheter,  an  elastic  l)all,  and  a  receptacle  for  fragments. 
This  last  part  may  even  be  omitted,  the  fragments  collecting  in  the  lower 
part  of  the  bulb.     For  convenience,  however,  to  enable  the  operator  to 


Fig.  35. — Eiifelovv's  fenestrated  blades. 
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see  what  he  is  accomplishing  and  to  guide  his  manipulations  accordingly, 
a  transparent  receiver  is  an  important  part  of  the  apparatus. 

In  an  early  article  Bigelow  published  a  series  of  figures  showing  the 
important  combinations  which  could  be  made  of  these  three  parts ;  and, 
after  trying  several  arrangements,  he  decided  upon  one  which  will  be  de- 
scribed later.  Some  operators  have  preferred  other  solutions  of  this 
problem,  and  have  changed  the  form  of  evacuator  to  suit  their  individual 
tastes.  The  accompanying  figures  23resent  the  more  important  of  these 
alterations  of  form,  in  all  of  which  the  essential  principles  remain  the  same. 

For  the  sake  of  brevity  we  will  first  give  a  description  of  Bigelow's 
"simplified  evacuator,"  and  will  then  consider  those  changes  of  form 
which  have  attained  any  degree  of  prominence. 

The  evacuator  consists,  as  has  been  said,  of  a  tube,  an  elastic  bulb, 
and  a  receptacle  for  fragments.     For  convenience  of  description  the  tube 
may  be  described  as  consisting  of  two  parts  : 
the  movable  part,  or  catheter,  and  the  fixed 
part,  which  enters  the  bulb  and  is  attached 
to  it  by  a  bayonet- joint. 

The  catheter  may  be  either  curved  or 
straight.  A  straight  tube  offers  less  resist- 
ance to  the  passage  of  fragments,  and  is 
therefore  better  for  the  evacuation  of  them. 
The  curved  tube,  however,  is  much  easier 
of  introduction  in  diflicult  cases.  At  the 
upper  end  of  the  catheter  tube  is  a  project- 
ing wing,  which  facilitates  the  handling  of 
the  instrument,  and  at  the  same  time  serves 
as  a  guide  to  the  position  of  the  mouth  of 
the  tube. 

The  fixed  portion  of  the  tube,  connect- 
ing the  catheter  with  the  pump,  extends 
obliquely  upward  to  the  center  of  the  bulb. 
This  tube  is,  for  convenience,  provided 
with  a  stop-cock  just  outside  of  the  bulb, 
and,  if  a  second  stop-cock  is  attached  to 
the  upper  end  of  the  catheter,  the  patient 
and  bedding  can  be  kept  dry  when  coupling 
and  uncoupling  these  tubes. 

The  portion  of  the  tube  which  extends 
into  the  bulb  is  perforated  all  around  with  small  holes,  the  aggregate  area 
of  which  is  larger  than  that  of  the  opening  at  the  end  of  the  tube.     The 
fragments  enter  the  bulb  easily  through  this  tube,  while,  as  the  water  is 
forced  back  into  the  bladder,  it  naturally  seeks  the  shortest  road  and  freest 


Fig.  36.- 


-Bigelow's  evacuator, 
first  form. 
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outlet  through  the  perforations  in  the  sides  of  the  tube,  which  do  not 
admit  of  the  return  of  the  fragments.  The  solid  particles  which  are  thus 
caught  and  retained  in  the  bulb  naturally  gravitate  to  the  bottom  of  it, 


Fig.  37. — Bigelow's  evacuator,  second  form.     This  form  was  used   but  for  a  short  time,  a3  the 
simplified  evacuator  followed  closely  after  it. 


where  they  are  received  in  the  glass  ball  or  receiver,  which  can  be  readily 
removed  and  emptied.     At  the  top  of  the  bulb  is  an  opening  with  a  stop- 


FiG.  38. — Bigelow's  simplified  evacuator.     This  form  he.  did   nut  further  alter,  but  with  it  all  his 

hiter  cases  were  operated. 
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cock  to  which  a  hose  can  be  attached.  This  provides  for  the  expulsion  of 
air  from  the  apparatus,  and  also  for  the  easy  regulation  of  the  amount  of 
water  in  the  bulb  and  bladder  during  evacuation — a  matter  of  great  im- 
portance, as  an  over-tense  bladder  is  a  source  of  danger  and  must  be  at 
once  relieved  ;  while  a  too  empty  bladder  interferes  greatly  with  the  opera- 
tion, as  the  lax  walls  are  drawn  into  and  obstruct  the  mouth  of  the  tube. 

In  Bigelow's  evacuator,  as  will  be  seen,  the  receiver  in  which  the  frag- 
ments are  caught  is  at  the  extreme  farthermost  point  of  the  apparatus 
from  the  bladder,  and  fragments  once  received  in  it  can  not  be  again  put 
in  circulation  and  returned  to  the  bladder. 

In  Thompson's,  Guyon's,  and  Otis's  instruments,  on  the  other  hand, 
the  trap  or  receiver  is  between  the  bulb,  or  pump,  and  the  bladder.     The 


Fig.  39. — Guyon's  evacuator. 


Fig.  40. — Thomi^son's  evacuator,  early  form. 


return  of  the  fragments  is  guarded  against  in  Thompson's  instrument 
(Fig.  42)  by  a  perforated  valve  at  the  end  of  the  tube.  The  presence  of 
much  mucus  in  the  bladder  interferes  somewhat  with  the  efficiency  of 
this  arrangement.  In  both  Guyon's  and  Otis's  instruments  there  are  no 
valves,  the  force  of  gravity  being  relied  upon  to  separate  the  fragments 
and  sand  from  the  water  ;  and  to  assist  this,  the  direction  of  the  current  is 
so  arranged  as  to  guide  the  fragments  toward  the  receptacle  provided  for 
them.  "Walker's  and  Chismore's  evacuators  are  modifications  of  Otis's  ;  at 
least  they  follow  it  in  principle.     The  Otis  evacuator  serves  well  for  the 
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pumping  out  of  fragments,  but,  as  it  can  not  be  wliolly  freed  from  air,  it 
makes  so  much  bubbling  and  noise  that  it  prevents  the  ear  from  accurately- 
distinguishing  the  sound  of  fragments  against-  the  tube.  This  is  a  con- 
siderable disadvantage,  for  by  the  ear  much  may  be  learned  as  to  the 


Fig.  41  .^Thompson's  evacuator,  latest  form. 

working  of  the  instrument  and  the  size  and  abundance  of  the  fragments. 
In  the  search  for  the  last  fragment  or  for  a  small  stone  the  ready  percep- 
tion of  a  click  is  of  the  greatest  importance. 

The  opening  of  the  tube  was  a  subject  of  much  thought  and  experi- 
ment, and  Bigelow  endeavored  to  place  it  as  close  as  possible  to  the  ex- 
tremity, so  that  it  could  be  carried 
down  to  the  floor  of  the  bladder  to 
collect  the  last  fragments.  At  the 
same  time  he  shaj^ed  the  end  so 
that  the  mucous  membrane  should 
be  held  away  from  the  opening, 
and  not  be  sucked  into  it.  He 
made  the  opening  slightly  smaller 
than  the  caliber  of  the  tube,  so  that 
a  fragment  which  has  once  passed 
it  shall  not  be  arrested  in  the  tube 
higher  up.  This  arrangement  prevents  the  stoppage  of  the  tube  higher 
up  by  a  fragment,  but  it  does  not  prevent  bits  of  stone  from  lodging  in 
the  eye  and  obstructing  it.  The  projecting  lip  below  the  opening  will 
sometimes  hold  a  fragment  quite  firmly  when  it  is  impacted  in  the  eye, 
so  that  the  force  of  the  current  can  not  throw  it  out,  and  a  stylet  is  re- 
quired for  its  dislodgment. 


Fig.  42. — Thompson's  evacuator,  detail  of 
receivei-. 
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Keyes,  endeavoring  to  avoid  this  impaction,  has  made  an  evacuating 
tube  entirely  open  at  the  end.     It  requires  an  obturator  for  its  introduc- 


FiG.  43. — Otis's  evacuator. 


tion,  and  special  skill  in  its  management.    The  working  of  these  tubes  will 
be  considered  in  the  description  of  the  operation. 


Fig.  44. — Walker's  evacuator. 


In  regard  to  the  size  of  the  tubes,  obviously  the  larger  tubes  will  work 
more  rapidly,  and  therefore  should  be  used  when  the  urethra  will  readily 
admit  them. 


Fig.  45. — Chismore's  evacuator. 


There  has  been  a  mistaken  idea  that  Bigelow  advocated  the  use  of  very 
large  tubes  and  lithotrites.     He  belonged  to  the  older  school  of  surgeons, 
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who  had  been  in  the  habit  of  using  much  smaller  instruments  than  those 
now  employed,  and  when  he  urged  the  use  of  large  instruments,  he  did 
not  propose  to  go  into  the  largest  sizes  which  Otis  has  shown  that  many 
urethrse  will  carry.  To  him,  accustomed  to  look  upon  No.  21  French 
as  a  large  sound,  the  numbers  above  25  French  seemed  very  large,  and 
he  so  spoke  of  them.  As  a  matter  of  fact,  the  largest  instrument  ever 
used  by  him  in  the  operation  of  litholapaxy  was  a  I^o.  31  French,  and  this 

he  only  employed  on  rare  occasions,  ope- 
rating usually  with  instruments  between 
25  and  29,  French  scale. 

The  proper  length  of  tube  is  another 
point  which  has  been  somewhat  discussed. 
It  is  obvious  that  a  short  tube  will  work 
somewhat  more  rapidly  than  a  longer  one. 
This  is  not  so  important  as  it  might  at 
first  appear,  as  the  difference  between  the 
amount  of  fluid  drawn  in  through  a  long 
and  a  short  tube,  at  a  given  expansion  of 
the  bulb,  is  only  a  matter  of  one  to  one 
and  a  half  drachm,  and  a  slightly  deeper 
compression  of  the  bulb  each  time  will 
make  up  this  difference.  In  a  fat  patient  with  a  long  prostate,  the  tube 
as  designed  by  Bigelow,  measuring  nine  inches  from  the  wing  to  the  eye, 
is  almost  completely  buried  in  the  urethra ;  and  it  is  obviously  an  ad- 
vantage to  have  the  receiver  sufficiently  above  the  patient  to  be  easily 
visible,  and  not  to  have  it  buried  between  the  thighs,  as  it  would  often 
be  if  a  short  tube  were  employed.  If  a  surgeon  has  a  large  number  of 
tubes,  it  is  well  to  have  them  of  various  lengths. 

The  second  stop-cock  on  the  end  of  the  catheter  adds  to  the  length  of 


Fig.  46. — Ends  of  evacuatinar  tubes. 


the 


evacuating  tube. 


This  slight  disadvantage  is,  however,  more  than 


Fig.  47. — Keyes's  evacuatin 


compensated  for  by  the  added  comfort  and  convenience  which  it  gives. 
It  saves  the  patient  and  his  bedding  from  a  wetting,  and  prevents  the  loss 
of  unmeasured  quantities  of  fluid  from  the  bladder.  This  last  is  some- 
times of  great  importance,  for  in  a  small,  contracted  bladder  it  is  neces- 
sary to  be  always  cognizant  of  the  amount  of  distention. 
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Small  stones  can  ordinarily  be  crushed  and  pumped  out  without 
causing  much  pain  ;  so  that,  in  a  patient  who  is  not  especially  sensitive,  or 
whose  urethra  is  accustomed  to  the  passage  of  instruments,  no  anaesthetic 
may  be  required.  The  pain  of  tlie  operation  may  be  decidedly  diminished 
by  the  application  of  cocaine  to  the  bladder  and  urethra,  and  in  this  way 
many  stones  have  been  crushed  without  resorting  to  genei'al  anaesthesia. 
If  cocaine  is  employed,  it  should  be  thoroughly  applied  in  a  two  to  four 
per  cent  solution,  the  bladder  having  been  previously  emptied  and  washed 
out.  In  order  to  reach  all  parts  of  the  vesical  cavity,  it  must  be  injected 
in  considerable  quantity,  and  there  is  therefore  some  danger  of  toxic 
effect,  especially  if  the  bladder  is  ulcerated  and  presents  an  absorbing  sur- 
face. 

Usually,  except  in  the  most  trivial  cases,  it  is  best  to  do  the  operation 
under  general  anaesthesia  ;  for  the  relaxation  of  complete  insensibility 
makes  the  manipulations  much  easier,  and  adds  greatly  to  the  quickness 
and  thoroughness  of  the  operation.  Especially  is  it  important  to  allay 
the  tendency  of  the  bladder  to  spasmodic  contractions,  for  not  only  does 
this  force  the  water  out  alongside  of  the  instruments,  and  so  reduce  the 
size  of  the  cavity  when  room  within  it  is  necessary,  but  it  subjects  the 
bladder  walls  to  a  dangerous  strain,  which,  if  the  urethra  is  blocked,  may 
lead  to  their  rupture. 

The  patient,  then,  being  thoroughly  anaesthetized,  and  the  presence  of 
a  stone  having  been  established,  a  large  sound  may  be  passed,  to  make  sure 
that  there  is  no  stricture  or  other  obstruction  in  the  urethra.  If  a  strict- 
ure is  found,  it  may  be  rapidly  dilated  with  large  sounds,  or  divulsed.  A 
narrow  meatus  is  to  be  cut.  The  urine  should  then  be  drawn  with  a 
catheter,  the  bladder  should  be  washed  out,  and  borax-water  or  a  solution 
of  boracic  acid  should  be  introduced  in  sufficient  quantity  to  distend  it, 
and  so  keep  its  walls  out  of  harm's  way  during  the  crushing  of  the  stone. 
From  four  to  six  oimces  is  usually  a  proper  quantity.  An  elastic  rubber 
tube  may  then  be  tied  lightly  around  the  penis,  close  to  the  corona  glandis, 
to  prevent  the  escape  of  water  along  side  of  the  instrument.  This  fills 
the  double  purpose  of  keeping  a  known  quantity  of  water  in  the  bladder, 
and  of  preventing  the  wetting  of  the  patient  and  the  bed. 

Before  each  introduction  of  the  instrument  the  urethra  should  be 
filled  with  liquid  vaseline  from  a  syringe,  in  order  to  lessen  the  injurious 
friction  as  far  as  possible. 

To  introduce  the  lithotrite  properly,  the  point  should  be  carried  with 
considerable  gentleness  through  the  constriction  made  by  the  rubber  tube, 
and  it  then  slips  without  difficulty  through  the  movable  urethra.  After 
the  beak  passes  below  the  pubes,  the  handle  should  be  brought  to  a  verti- 
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cal  position,  and  the  instrmnent  will  then  drop  almost  without  assistance, 
by  its  own  weight,  until  the  point  rests  just  in  front  of  the  triangular 
ligament.  Traction  upon  the  penis  now  effaces  the  depression  made  by 
the  extremity  of  the  instrument  in  the  bulbous  urethra,  and  if  the  handle 
is  then  brought  down  gently  between  the  thighs  and  at  the  same  time  the 
point  is  advanced  in  the  axis  of  the  body,  the  hthotrite  usually  slips  easily 
into  the  bladder. 

The  places  where  difficulty  may  be  met  in  a  normal  urethra  are  at  the 
triangular  ligament  and  at  the  prostate. 

The  point  of  the  instrument  may  catch  on  the  upper  or  lower  edge  of 
the  comparatively  rigid  opening  of  the  triangular  ligament.  If  the 
handle  is  depressed  before  the  beak  of  the  instrument  is  carried  down  as 
far  as  it  will  go  toward  the  rectum,  the  point  is  likely  to  catch  against  the 
upper  edge  of  this  opening ;  while,  on  the  other  hand,  if  the  instrument 
is  pushed  too  forcibly  toward  the  sacrum,  the  lax,  bulbous  urethra  is  de- 
pressed below  the  aperture,  and  the  point  catches  on  the  lower  margin. 
Practically,  if  the  instrument  catches  at  the  triangular  ligament,  it  should 
be  passed  down  with  the  Ijeak  hugging  first  the  roof  and  then  the  floor  of 
the  urethra,  and  in  one  or  the  other  of  these  ways  it  will  usually  find  its 
way  through.  The  finger  pressing  against  the  convexity  of  the  curve  of 
the  instrument  in  the  perineeum  will  often  hft  the  point  over  the  lower 
margin  of  the  opening  when  it  is  catching  there. 

A  similar  difficulty  may  be  met  with  at  the  opening  into  the  prostate. 
This  happens  but  rarely,  and  is  to  be  overcome  by  the  same  tactics.  In 
cases  of  much  difficulty  the  finger  introduced  into  the  rectum  serves  as  a 
good  guide,  and  with  it  the  point  of  the  instrument  may  be  lifted  into  the 
prostate  when  it  is  catching  on  the  lower  edge.  An  enlarged  prostate  is, 
as  a  rule,  easily  jDassed  by  the  lithotrite,  whose  short,  curved  beak  carries 
the  point  along  the  roof  of  the  canal,  where  it  rarely  meets  an  obstacle. 

False  passages  may  make  the  introduction  of  instruments  extremely 
difficult  and  dangerous.  Even  if  by  long  and  patient  trial  they  are  finally 
passed,  and  the  stone  is  comminuted  and  removed,  the  danger  is  not  then 
over,  for  a  serious  swelling  of  the  urethra  is  likely  to  follow,  and  under 
these  circumstances  the  passage  of  a  catheter  is  almost  an  impossibility. 

A  single  false  passage,  if  its  position  is  accurately  made  out,  may  usu- 
ally be  avoided  by  carrying  the  instruments  along  the  opposite  wall  of 
the  urethra  at  this  point.  If,  however,  several  of  these  pockets  exist,  in 
which  the  instruments  are  caught,  it  will  perhaps  be  a  wiser  plan  to  resort 
to  lithotomy,  which,  though  a  more  severe  operation,  has  the  great  advan- 
tage of  providing  certain  drainage  for  the  bladder. 

If  the  stone  is  free,  it  rests  upon  the  floor  of  the  bladder,  and,  with 
the  patient  in  a  horizontal  position,  it  is  usually  found  at  a  point  a  short 
distance  behind  the  prostate. 


LITHOLAPAXY. 


685 


The  operation  of  crushing  not  only  demands  considerable  skill  of 
manipulation,  but  it  is  also  greatly  assisted  by  an  accurate  knowledge  of 
the  contour  of  the  bladder,  and  of  the  changes  in  shape  which  may  be 
impressed  upon  it  by  varying  conditions  of  the  surrounding  organs. 

Dr.  Bigelow,  in  preparing  his  work  on  litholapaxy,  made  a  careful 
study  of  these  changes.  He  says  :  "  We  get  a  useful  view  of  the  interior 
of  the  bladder  by  examining  in  position  through  an  opening  in  its  sum- 
mit. This  part  of  the  organ,  with  the  free  and  thin  posterior  wall,  is 
mainly  concerned  in  distention.  The  floor  of  the  bladder  is  compara- 
tively firm  and  flat,  and,  if  the  subject  is  in  good  condition,  adheres  to 
a  thick  mass  of  cellular  tissue  in  and  near  the  ischio-rectal  fossae,  upon 
which  it  rests.  This  mass  is  traversed  by  the  rectum  variously  distended ; 
and  this  canal,  in  a  thin  subject,  may  be  advantageously  filled  with  air 
during  an  operation,  to  facilitate  its  indentation  by  an  instrument — re- 
versing, for  the  operation  of  lithotrity,  one  of  the  precepts  of  lithotomy. 

"  The  sigmoid  flexure  is  largely  concerned  in  compressing  the  bladder 
behind.  The  posterior  wall  of  this  viscus  may  be  so  crowded  by  the 
intestines  as  to  become  flat,  or  even  concave.  A  horizontal  section  of  the 
bladder  is  then  transversely  oval,  flattened  between  the  intestines  behind 
and  the  23ubes  in  front,  each  of  these  indenting  it.  A  well-filled  or  tense 
abdomen  tends  so  to  shorten  the  antero-posterior  diameter  of  the  bladder 
that,  while  a  large  stone  may  gravitate  backward  into  that  part  of  the 
bladder  that  is  compressed  by  the  intestines,  carrying  the 
thin  wall  with  it,  it  is  not  so  with  a  fragment,  which, 
unless  the  floor  be  artificially  depressed,  may  lie  on  one 
side  or  the  other  of  the  vesical  orifice  more  readily  than 
at  some  distance  behind  it." 

A  rectum  filled  with  faeces 
raises  and  distorts  the  fioor  of 
the  bladder,  and  so  not  only 
makes  the  search  for  a  stone 
more  difficult,  but  by  resist- 
ing the  indenting  of  the  floor 
with  instruments  adds  greatly 
to  the  difficulty  of  crushing. 
It  is  for  this  reason  that  the 
bowels  should  be  thoroughly 
emptied  before  the  operation. 

If  now  the  lithotrite  be 
introduced  and  carried  to  the  bottom  of  the  bladder,  its  beak  will  make 
an  indentation  in  which  it  will  rest.  Fig.  48  represents  a  plaster  cast  of 
the  bladder  with  an  instrument  in  this  position. 

As  the  stone  rolls  to  the  bottom   of  this  funnel-shaped  depression  it 


-Cast  of  the  bladder  with  an  instrument 
depressing  the  flooi'. 
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rests  on  or  alongside  of  the  beak,  and  when  the  blades  are  opened  it  falls 
over  the  shoe,  or  female  blade,  and  is  therefore  seized  as  the  male  blade 
is  again  closed  down. 

If  this  manoeuvre  does  not  sncceed  in  catching  the  stone,  the  blades 
should  be  opened  in  the  upright  position,  and  then  turned  over  on  one 
side  and  shut  along  the  floor.     Care  should  be  taken  to  always  open  the 


Fig.  49. — Showing  the  manner  of  holdint;  the  lithotrite  when  opening  and  shutting  in  the  search 

for  fragments. 

instrument  in  the  upright  position,  for  if  it  is  turned  on  the  side  and  then 
opened,  the  male  blade  pushes  the  stone  or  fragments  away,  and  they  are 
not  caught  as  it  is  again  closed. 

If  the  stone  can  not  be  seized,  it  may  be  because  it  lies  in  the  pouch  be- 
hind an  enlarged  prostate,  so  that  the  instrument  enters  the  bladder  over  it. 
In  this  case  it  may  be  caught  by  opening  the  instrument  and  then  turning 
the  blades  over  so  that  they  point  down  into  the  base  of  the  bladder,  and 
shutting  them  in  that  position.  There  is  some  danger  of  nipping  the  blad- 
der wall  by  this  manoeuvre,  and  an  easier  way  of  obviating  the  difliculty  is 
by  raising  the  hips  of  the  patient.  This  change  of  position  usually  rolls 
the  stone  out  of  the  post-prostatic  pocket  into  a  part  of  the  bladder  where 
it  can  be  easily  reached  and  crushed  in  the  ordinary  manner. 


LITHOLAPAXY.  687 

When,  as  rarely  happens,  the  stone  is  so  held  in  the  pouch  behind  the 
prostate  as  not  to  be  easily  rolled  back,  it  may  usually  be  displaced  by 
using  the  closed  blades  of  the  lithotrite  to  pry  it  out.  If  this  is  not  suc- 
cessful, it  can  be  pushed  up  by  a  finger  introduced  into  the  rectum,  and 
if  it  tends  constantly  to  fall  back  to  a  point  where  it  is  not  accessible,  the 
post-prostatic  depression  may  be  effaced  by  a  distended  rubber  colpeuryn- 
ter  in  the  rectum,  as  suggested  by  Buckston  Browne.  Mr.  Browne  met 
with  several  cases  in  which  the  post-prostatic  pocket  was  a  veritable  di- 
verticulum beneath  an  enlarged  third  lobe,  and  so  concealed  the  stone 
that  it  required  a  suprapubic  operation  for  its  removal. 

A  stone  may  be  too  large  to  fall  into  the  depression  of  the  instrument, 
and  it  is  then  necessary  to  depress  the  handle  and  so  raise  the  blades,  be- 
fore it  can  be  seized.  This  sensation  of  having  the  stone  above  the  sound 
or  lithotrite  sometimes  leads  to  the  belief  that  it  is  attached  to  the  upper 
bladder  wall,  when  this  is  not  the  fact.  In  such  a  case,  after  the  first 
crushing,  the  fragments,  as  they  are  reduced  in  size,  will  be  found  on  the 
fioor  of  the  bladder. 

The  crushing  of  the  stone  should  be  done  as  thoroughly  as  possible  at 
the  first  introduction  of  the  lithotrite.  This  saves  time  and  irritation  to 
the  urethra,  and,  with  the  self -clearing  instruments  described  above,  may 
be  accomplished  by  a  little  skill  and  patience  in  searching  for  fragments. 
If  the  stone  is  a  large  one,  however,  sand  and  small  fragments  will  pres- 
ently accumulate  and  fill  up  the  bottom  of  the  bladder,  and  then  the  large 
fragments  lying  on  top  of  this  debris  can  no  longer  fall  by  gravity  into 
the  jaws,  and  they  are  then  not  easy  to  find.  When  this  is  found  to  be 
the  case,  it  is  time  to  use  the  pump  and  clear  the  bladder  of  the  finer  por- 
tions. The  presence  of  clotted  blood  or  of  thick  mucus  in  the  bladder 
has  a  similar  effect  in  filling  up  the  depression  upon  the  floor  and  pre- 
venting the  fragments  from  falling  into  the  jaws  of  the  lithotrite.  Here, 
again,  the  pump  is  called  for. 

The  form  of  the  female  blade,  with  projecting  end  and  width  enough 
to  carry  its  sharp  rim  away  from  close  contact  witli  the  male  blade,  makes 
the  nipping  of  the  bladder  wall  unlikely  to  occur.  This  accident  is  so 
serious  that  it  should  be  further  guarded  against  by  always,  in  case  of 
doubt,  carrying  the  blades  toward  the  center  of  the  bladder  and  slightly 
rotating  them  from  side  to  side,  to  see  if  they  are  free,  before  they  are 
screwed  down  upon  anything  that  has  been  seized. 

Practically,  with  the  Bigelow  instrument,  having  a  floor  to  the  female 
blade,  operating  in  a  moderately  distended  bladder,  the  jaws  may  be  safely 
pressed  down  toward  the  trigone  and  then  opened  and  shut  without  any 
fear  of  catching  the  bladder  wall,  so  long  as  they  are  kept  nearly  upright. 
This  manoeuvre  is  a  valuable  one  in  rapidly  reducing  the  fragments  of  a 
soft  stone ;  for  no  screw-force  is  required,  and  the  fragments  constantly 
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falling  on  to  tlie  female  blade  are  comminuted  as  rapidly  as  tlie  instru- 
ment can  be  opened  and  slmt. 

It  must  be  remembered,  however,  that  if  the  bladder  is  so  empty  as  to 
fall  into  folds,  greater  care  must  be  exercised  ;  and  also  that,  if  the  instru- 
ment is  turned  toward  the  side  wall,  it  may  perhaps  catch  a  fold,  and  should 
be  closed  with  caution.  A  nip  from  the  blade  of  a  non-fenestrated  litho- 
trite  does  not  necessarily  produce  a  serious  lesion  of  the  bladder  walls, 
Tliis  accident  occasionally  happens  to  every  operator  without  causing 
troublesome  after  effects.  But  the  fenestrated  instrument  with  its  scissor- 
like  blades,  if  shut  down  closely,  cuts  out  the  piece  of  the  bladder  wall 
included  within  its  jaws.  Especial  care  should  therefore  be  used  in  the 
manipulation  of  this  instrument. 

There  is  also  another  peculiarity  in  the  working  of  a  fenestrated  litho- 
trite,  which  should  be  borne  in  mind  when  one  is  used.  It  is  this :  Dur- 
ing the  early  part  of  the  crushing,  when  the  stone  breaks  and  falls  apart  in 
the  jaws,  it  is  natural  to  open  the  lock  and  again  search  for  a  large  fragment 
without  fully  screwing  down.  This  is  a  safe  manoeuvre  with  a  solid  in- 
strument, but  with  a  fenestrated  one  it  is  important  to  remember  that 
portions  of  stone  pushed  through  the  female  blade  will  cling  to  it  with 
some  tenacity  unless  the  male  blade  is  thoroughly  pushed  down  through 
it,  and  that  a  rough  fragment  thus  projecting  below  the  blades  may  do 
serious  injury.  Therefore  the  fenestrated  instrument  should  always  be 
closely  shut  down  on  whatever  it  seizes. 

When,  finally,  no  more  fragments  of  any  size  can  be  caught,  the  litho- 
trite  should  be  firmly  screwed  together  and  withdrawn.  If  there  is  any 
difliculty  in  fully  closing  it,  the  jaws  may  be  carried  to  the  center  of  the 
bladder,  and  there  with  the  screw  may  be  opened  and  shut  a  few  times  to 
work  out  the  impacted  stone  from  between  them.  This  manoeuvre  is  of 
importance,  not  only  on  account  of  the  difficulty  of  drawing  out  a  partially 
open  instrument,  but  far  more  because  an  instrument  not  wholly  freed  of 
debris  may  have  sharp,  angular  fragments  projecting  from  it  which  will 
lacerate  the  urethra  in  withdrawal. 

"We  now  come  to  the  second  part  of  the  operation,  the  evacuating  of 
the  fragments.  In  selecting  the  catheter  for  this,  a  straight  tube  should 
be  used,  if  possible,  as  it  not  only  affords  a  straighter  and  easier  road  for 
the  fragments,  but  also  is  more  easily  turned  in  the  bladder,  when  the 
operator  wishes  to  direct  the  orifice  toward  different  portions  of  the 
viscus. 

While  the  curved  tul)es  are  introduced  like  an  ordinary  catheter,  the 
straight  tube  requires  a  little  manipulation.  It  should  be  carried  down  in 
a  vertical  direction  until  it  will  go  no  farther  toward  the  rectum.  Then, 
being  l)rought  to  a  horizontal  position,  it  should  l)c  gently  pushed  upward 
in  tlie  axis  of  the  body.     At  the  moment  of  bringing  the  tube  down  be- 
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tween  tlie  thighs,  pressure  should  be  made  over  the  pubes,  pushing  the 
penis  downward  in  order  to  relax  the  suspensory  ligament.  Before  ad- 
vancing the  instrument  horizontally,  it  is  well  to  withdraw  it  very  slightly 
in  order  to  disengage  its  point  from  the  pocket  which  it  is  likely  to  make 
in  the  bulbous  urethra.  When  there  is  a  hitch  at  the  triangular  ligament 
or  at  the  prostate,  the  tube  may  usually  be  carried  through  by  rotation,  in 
the  manner  of  a  corkscrew.  As  all  the  obstacles  likely  to  be  met  in  the 
urethra  are  on  the  floor,  it  is  usually  sufiicient  to  carry  the  outer  end  of 
the  straight  tube  low  down  between  the  thighs,  in  order  to  enable  its  point 
to  ride  over  any  obstruction  that  it  meets  in  the  prostate.  With  care  in 
these  regards,  it  passes  readily  into  the  bladder.  When,  owing  to  any 
peculiarity  of  the  urethra  or  prostate,  the  straight  tube  does  not  pass 
readily,  a  tube  with  the  point  slightly  turned  up,  after  the  manner  of  a 
coude  catheter,  may  be  tried,  and  if  this  fails,  the  curved  tube  may  be 
used  as  a  last  choice. 

When  the  tube  has  entered  the  bladder,  its  point  should  be  carried 
gently  down  toward  the  base,  and  it  should  then  be  connected  with  the 
bulb.     On  opening  communication  be- 
tween them,  the  air  contained  in  the     J^k. 
tube   will   escape   into   the   bulb,   and     ^^^v_     ^^ 
should  be  driven  out  through  the  hose      ^^t^^^^^^^^^^^^^P 
at  the  top,  and  its  place  supplied  by         ^^^^^azi-.  _-„^^^,„..,„„^^.^„-_„^ff 
water  before  the  operation  begins.  j,^^  50.-Straight  tube,  with  the  end  turned 

Wlien    there    is    much    debris,    it    is  up  to  facilitate  introduction. 

well  to  commence  pumping  with  the 

point  of  the  tube  held  a  little  above  the  floor  of  the  bladder.  During 
this  earlier  part  of  the  operation  there  should  be  no  interval  between  the 
compression  and  expansion  of  the  bulb.  The  object  at  this  time  is  to  set 
the  fragments  whirling,  and  to  catch  them  while  they  are  suspended.  If 
the  end  of  the  tube  is  buried  too  deeply  in  the  detritus,  it  is  apt  to  be 
clogged  at  the  outset,  and  the  evacuation  is  thereby  considerably  hindered. 
Later,  when  the  fragments  are  few,  the  tube  is  carried  to  the  floor  of  the 
bladder,  and  a  few  moments  should  elapse,  after  pressing  the  bulb,  to  give 
the  fragments  time  to  settle  into  the  depression  about  the  end  of  the  tube 
before  the  expansion  which  is  to  suck  them  into  it.  When  any  particular 
aspiration  brings  fragments,  the  position  of  the  tube  should  be  kept  un- 
changed until  they  cease  to  come. 

The  wedging  of  a  fragment  in  the  tube  causes  an  obstruction  which  is 
very  noticeable.  The  compression  of  the  bulb  is  rendered  difiicult,  and 
its  expansion  slow.  An  angular  fragment  may  lodge  so  that,  while  it 
allows  the  passage  of  water,  it  prevents  the  entrance  of  other  fragments. 
This  condition  may  be  suspected  if  there  is  a  constant  clicking  against 

the  tube,  and  still  nothing  appears  in  the  reservoir.     The  usual  point 
44 
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wliere  fragments  wedge  is  at  the  mouth  of  the  tube.  When  one  thus 
becomes  fixed,  it  maj  be  dislodged  with  a  stylet,  and  this  is  the  safest 
method  of  disposing  of  it,  although  with  care  the  tube  may  generally  be 
drawn  out  with  the  fragment  in  it.  This  procedure,  however,  is  not  de- 
void of  danger,  for  sharp,  projecting  angles  may  lacerate  the  urethra,  or 
a  bit  of  stone  may  remain  sticking  in  the  passage. 

The  tube  may  also  be  obstructed  by  the  bladder  wall,  which  is  some- 
times sucked  into  the  orifice.     The  stoppage  from  this  cause  is  usually 


Fig.  51. — Showintc  the  manner  of 


liolding  the  bulb.     The  left  hand  holds  the  weight  while  the 
riglit  manipulates  it. 


not  continuous,  but  the  walls  flapping  against  the  opening  give  the  in- 
strument a  series  of  jerks  which  remind  one  of  a  fish-bite.  When  this  is 
felt  the  instrument  should  be  moved  to  another  part  of  the  bladder ;  and, 
if  it  then  occurs,  it  shows  that  the  bladder  is  not  sufiiciently  distended, 
and  water  should  be  added  through  the  hose  at  the  top  of  the  bulb. 
Pumping  should  be  prolonged  until  the  sand  and  gravel  cease  to  come. 
Then  the  lithotrite  should  be  again  introduced  and  the  crushing  con- 
tinued, followed  again,  as  before,  by  the  washing  out.  Finally,  after  the 
stone  has  been  thoroughly  crushed,  and  when  for  several  minutes  no 
fragments  appeal  in  the  reservoir,  it  is  evident  that  the  evacuation  is 
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almost  completed ;  and  now  begins  a  very  important  part  of  the  opera- 
tion— namely,  the  search  for  the  last  fragments.  The  tube  should  be 
moved  to  different  parts  of  the  bladder,  and  the  orifice  should 
be  systematically  turned  in  all  directions  in  order  to  wash  out 
any  side  pockets  or  corners  that  have  been  passed  over.  The 
pouch  behind  the  prostate  should  be  especially  attended  to  in 
this  way. 

Keyes  recommends  his  tube  with  open  end  for  the  wash- 
ing out  of  the  last  fragments.  It  requires  especial  care  in  its 
manipulation,  and  its  vesical  end  must  be  kept  close  to  the 
neck  of  the  bladder.  If  introduced  too  far,  it  sucks  up  the 
posterior  bladder  wall  uncomfortably ;  and  if  drawn  out  too 
far,  it  may  bruise  the  prostate. 

It  sometimes  happens  that  the  last  fragment  is  difficult  to 
find  with  the  lithotrite,  and  is  still  a  little  too  large  to  pass  the 
tube.  Great  patience  is  then  required  in  the  search  for  it.  I 
have  once  or  twice  succeeded  in  such  a  case  by  drawing  the 
fragment  to  the  tube,  and  have  then  dropped  it  on  the  fioor 
of  the  bladder,  where  the  lithotrite  readily  found  it  and 
crushed  it. 

Chismore  has  devised  a  lithotrite  which  seems  admirable 
for  the  removal  of  this  last  fragment.     In  it  the  shaft  of  the 
male  blade  is  hollow,  the   opening  being  in  the  heel  of  the 
blade.     It  has  an  aspirating  bottle  attached  to  its 
upper  end,  so  that  when  the  blades  are  slightly 
separated  and  suction  is  applied,  the  fragment  is 
drawn  between  the  jaws  and  easily  crushed  on 
closure  of  the  instrument. 

Finally,  if  after  a  careful  search  no  more  frag- 
ments can  be  obtained  and  no  click  of  stone  against 
the  tube  can  be  elicited,  the  operation  is  com- 
pleted. Before  closing,  however,  it  is  well  to 
wash  out  the  urethra  thoroughly  with  a  catheter 
of  small  size,  which  allows  the  water  to  rush  out 
alongside  of  it.  This  removes  much  find  sand, 
which  oozes  along  the  lithotrite  and  lodges  in  the 

canal  during  the  operation.  The  writer  adopted  this  plan  several  years 
ago,  and  he  has  found,  since  putting  it  in  practice,  that  his  patients  have 
sufEered  less  from  painful,  scalding  micturition  than  formerly. 

After-treatment. — If  the  patient  has  been  able  to  urinate  normally 
before  the  operation,  little  or  no  after-treatment  is  required.  It  is  usually 
well  to  allow  the  patient  to  drink  liberally  of  water,  and  to  keep  him  quiet 
for  a  few  days,  although  this  is  often  not  necessary  where  the  stone  is 


Fig.  52. — Chismore's  evacu- 
atino:  litliotrite. 
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small  and  has  not  caused  mncli  cystitis.  When,  however,  owing  to  en- 
largement of  the  prostate  or  stricture  of  the  urethra,  the  bladder  has  not 
been  able  to  empty  itself,  but  requires  the  aid  of  a  catheter,  it  is  often 
well  to  fasten  the  catheter  in  for  the  first  few  days  and  thus  provide  for 
the  drainage  of  the  bladder,  and  at  the  same  time  spare  the  nrethra  the 
irritation  of  the  frequent  passing  of  an  instrument.  This  also  may  be 
required  when  there  has  been  any  laceration  of  the  urethra  which  may 
lead  to  swelling  and  partial  closure  of  the  canal. 

The  cystitis  which  persists  after  the  removal  of  the  stone  should  be 
treated  by  medication,  and,-  if  necessary,  by  irrigation,  as  described  else- 
where. 

It  sometimes  happens  that  the  bladder  becomes  partly  filled  with 
tenacious  muco-pus  which  does  not  readily  pass  with  the  urine,  and  which 
leads  to  an  almost  constant  desire  to  micturate,  with  a  sometimes  painful 
tenesmus.  This  can  usually  be  drawn  off  through  a  large,  soft  catheter, 
but  if  this  does  not  succeed,  it  may  require  the  use  of  a  litholapaxy-pump 
for  its  removal. 

At  the  end  of  ten  days,  or  a  fortnight,  the  bladder  should  be  washed 
out  with  an  evacuator  to  remove  any  sand  or  gravel  that  was  left  at  the 
time  of  the  operation,  and  which  would  serve  as  a  nucleus  of  a  new  stone. 
In  a  sacculated  bladder,  or  where  there  was  much  mucus  present  at  the 
time  of  the  operation,  fragments  will  often  be  found  by  the  secondary 
pumping,  and  in  some  cases  the  tendency  to  the  formation  of  phosphatic 
material  is  so  strong  that  repeated  pmnpings  at  intervals  of  ten  days  will 
continue  to  remove  little  calculi,  until  the  alkaline  tendency  of  the  urine 
has  been  overcome. 

The  operator  should  not  be  content  until  he  has  had  a  satisfactory 
washing  with  the  pump  without  obtaining  calcareous  material.  As  a 
small  catheter  can  be  used  for  the  removal  of  this  fine  debris^  the  opera- 
tion is  comparatively  free  from  pain,  and  can  be  done  without  anaesthesia. 

The  operation  as  just  described  is  the  litholapaxy  of  Bigelow,  and  it 
remains  to  speak  of  one  or  two  variations  of  it  practiced  by  good  opera- 
tors and  liked  by  them.  The  changes  introduced  are  mainly  in  the 
methods  of  accomplishing  evacuation, 

Chismore's  evacuating  lithotrite  has  been  described,  and  its  usefulness 
in  the  search  for  the  last  fragment  alluded  to.  It  was  originally  devised 
for  this  purpose,  but  its  inventor  has  gradually  pushed  his  use  of  it,  until 
now  he  employs  it  in  all  his  operations  from  beginning  to  end.  The 
light  rubber  aspirator  that  he  has  attached  to  it  does  not  interfere  with 
its  manipulation  as  a  lithotrite,  and  does  not  have  to  be  removed  during 
the  crushing  of  a  soft  stone.  When  more  power  is  needed  in  the  crush- 
ing, the  aspirator  is  removed  and  a  handle  is  substituted,  which  gives 
a  firmer  hold  and   permits   of  the   exercise  of  more  force.     When  the 
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stone  is  very  hard,  lie  uses  an  extra  strong  male  blade  with  a  lock  and 
screw. 

Some  operators  use  the  elasticity  of  the  bladder  walls  to  accomplish 
the  evacuation  of  the  fragments.  Guyon  introduces  the  evacuating  cathe- 
ter and  lets  the  fluid  in  the  bladder  rush  out,  bringing  what  fragments  it 
can  with  it.  He  then  with  a  syringe  fills  the  bladder  and  again  empties  it 
with  a  rush.  After  repeating  this  a  number  of  times  and  removing  as 
much  as  possible,  he  then  uses  the  aspirator  to  pump  out  the  last  fragments. 

Keith  has  recently  reported  satisfactory  results  obtained  without  the 
use  of  any  aspirator  whatever,  and  seems  to  have  removed  many  large 
stones  simply  by  filling  and  emptying  the  bladder.  He  speaks  of  no 
cases  of  rupture  of  the  bladder  due  to  the  forcible  injection.  His  prac- 
tice has  been  in  India,  and  possibly  his  patients  have  been  somewhat 
younger  than  is  the  rule  among  stone  patients  in  other  countries.  This 
would  account  for  his  finding  suflicient  resiliency  in  their  bladders  to 
accomplish  evacuation  in  this  fashion.  Among  old  patients  with  atonied 
bladders  it  would  not  seem  possible  to  expect  such  results. 

I  have  tried  this  method  in  a  somewhat  modified  form,  after  a  manner 
proposed  by  Dr.  F.  H.  Williams  a  number  of  years  ago.  By  means  of  a 
two-way  cock  attached  to  the  end  of  the  catheter,  it  was  arranged  so  that 
water  could  be  at  will  run  into  the  bladder  and  then  run  out  through  a 
tube  over  the  side  of  the  table.  In  this  way  we  had  a  siphon  action 
drawing  the  fragments  from  the  bladder,  in  addition  to  the  elasticity  of 
the  bladder  driving  them.  The  injection  of  water  into  the  bladder  was 
provided  for  by  a  tube  connected  with  the  upper  opening  in  the  two-way 
cock  and  joining  it  with  a  raised  reservoir.  This  reservoir  was  a  trans- 
parent graduated  glass,  and  thus  at  each  filling  of  the  bladder  the  opera- 
tor could  see  exactly  how  much  water  had  fiowed  in,  and  could  judge  of 
the  tension  by  noticing  the  rapidity  of  the  fall  of  water  in  the  reservoir. 
The  apparatus  was  easily  and  quickly  worked  by  alternately  turning  the 
current  to  and  from  the  bladder. 

In  the  case  upon  which  this  was  tried  the  amount  of  debris  was  great, 
and  the  bladder  was  dilated  and  atonied.  The  clogging  of  the  tube  was 
troublesome,  and  the  outrush  was  not  forcible  enough  to  carry  the  detri- 
tus along  in  any  large  amount.  After  trying  this  method  for  a  time,  I 
substituted  the  Bigelow  evacuator,  with  the  result  of  a  greatly  increased 
rapidity  in  the  removal  of  the  fragments. 

COMPLICATIONS   WHICH   MAY   ARISE   DURING   LITHOLAPAXY. 

Among  the  accidental  conditions  which  may  arise  during  a  litholapaxy 
may  be  numbered  the  following  :  Haemorrhage,  laceration  of  the  urethra, 
injury  of  the  bladder  walls,  impaction  of  a  fragment  in  the  urethra,  and 
clogging,  bending,  or  breaking  of  the  lithotrite. 
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Haemorrhage. — A  slight  or  moderate  amount  of  bleeding  not  uncom- 
monly  accompanies  the  operation.  It  may  come  from  the  urethra  or 
bladder.  More  commonly  it  is  due  to  the  injury  done  to  the  congested 
prostatic  urethra,  and  it  is  more  likely,  therefore,  to  be  seen  in  old  men. 
When  the  blood  comes  from  the  urethra  anterior  to  the  prostate,  it  rarely 
causes  any  trouble,  and  soon  ceases.  Blood  from  the  prostate  runs  back 
into  the  bladder,  and,  clotting  there,  may  interfere  with  the  crushing  of 
the  stone.  It  is  readily  sucked  out  through  the  evacuating  tubes  of  ordi- 
nary size,  and  the  bleeding  usually  ceases,  or  diminishes  after  the  first 
few  minutes.  If  it  continues  to  be  troublesome,  the  injection  of  hot 
water  ('115''  Fahr. )  may  be  tried. 

The  bladder  walls  rarely  bleed  much,  unless  seriously  diseased  or  in- 
jured. A  htemorrhage  of  any  amount  in  the  vesical  cavity  leads,  there- 
fore, to  a  strong  suspicion  of  the  existence  of  a  tumor,  and  in  such  a  case 
the  washings  from  the  bladder  should  be  carefully  saved  and  examined 
for  bits  of  new  growth.  If  these  were  detached  and  recognized  during 
the  operation,  the  plan  of  procedure  would  naturallj-  be  changed,  and  a 
suprapubic  incision  would  be  resorted  to.  Keyes  mentions  one  case  in 
which,  in  a  bladder  not  containing  a  tumor,  the  loss  of  blood  was  so  great 
as  to  lead  to  the  temporary  abandonment  of  the  operation.  Subsequently, 
when  the  fragments  remaining  were  washed  out,  there  was  very  little 
haemorrhage. 

In  patients  of  a  hsemorrhagic  diathesis  the  operation  would  naturally 
be  approached  with  a  good  deal  of  hesitancy  ;  but  I  have  seen  no  account 
of  serious  trouble  from  this  cause. 

Laceration  of  the  Urethra  may  be  caused  either  by  the  introduction  of 
the  instruments  or  by  the  withdrawal  of  them  when  clogged  with  pro- 
jecting sharp  fragments.  In  skillful  hands  an  uninjured  urethra  ought 
not  to  be  torn  during  the  introduction  of  instruments  of  a  proper  size. 
An  ulcerated  or  partly  strictured  canal  may  be  torn  even  when  due  care 
is  exercised.  It  is  a  good  safeguard  against  this  accident  to  pass  a  con- 
ical steel  sound  one  or  two  sizes  larger  than  the  lithotrite  and  tubes.  This 
gently  stretches  the  canal,  so  that  the  rougher,  pointed  instruments  are 
afterward  less  likely  to  catch.  In  the  event  of  having  troublesome  false 
passages,  either  pre-existing  or  made  at  the  same  time  of  the  operation, 
the  surgeon  may  -wisely  decide  to  change  the  plan  and  do  a  lithotomy. 

The  withdrawal  of  a  clogored  lithotrite  or  of  a  tube  holdins:  an  im- 
pacted  fragment  may  considerably  lacerate  the  urethra.  When  this  oc- 
curs, tlie  ragged  tear  offers  a  favorable  surface  for  se]3tic  or  urinary  in- 
filtration, and  this  accident  adds,  therefore,  considerably  to  the  danger 
of  the  operation.  This  danger  is  lessened  if  the  urethra  is  thorouglily 
washed  out  with  an  aseptic  solution  at  the  end  of  the  operation. 

Whenever  so  much  injury  of  tlie  urethra  results  as  to  lead  to  the  fear 
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of  urinary  absorption,  or  of  retention  from  swelling,  it  is  well  to  fasten  in 
a  catheter  for  the  first  two  or  three  days.  This  is  especially  desirable  in 
a  case  requiring  catheterization,  or  when  a  long  and  tortuous  prostatic 
urethra  has  been  thus  injured.  Usually,  with  this  precaution,  lacerations 
of  the  urethra  do  not  lead  to  serious  consequences,  especially  if  antiseptic 
precautions  have  been  carefully  observed  in  the  instrumentation,  and  if 
the  urine  has  been  rendered  aseptic  before  the  operation. 

Injuries  of  the  Bladder  may  be  caused  by  catching  the  walls  in  the  litho- 
trite.  This  may  usually  be  avoided  by  keeping  the  bladder  moderately 
distended  with  water  during  the  crushing,  so  as  to  prevent  its  wall  from 
being  thrown  into  folds  which  might  be  caught  in  the  jaws  of  the  instru- 
ment. The  care  in  the  use  of  the  lithotrite  which  is  necessary  to  avoid 
this  accident  has  been  described  in  considering  the  operation.  It  is  con- 
ceivable that  in  a  diverticulated  or  chambered  bladder  the  female  blade 
of  the  open  instrument  might  find  its  way  into  a  pocket,  or  chamber, 
while  the  male  blade  remained  in  the  general  cavity,  and  the  intermedi- 
ate septum  would  then  be  caught  as  the  instrument  was  closed.  I  have 
seen  bladders  in  which  this  might  have  easily  occurred,  and  have  twice 
during  litholapaxy  in  old  men  had  my  instrument  so  caught  and  held 
that  I  thought  it  must  be  thus  held  in  a  pocket ;  and  finding,  on  trying  to 
close  it,  that  a  soft  resistance  was  met,  I  kept  the  blades  partly  open,  and 
then,  keeping  the  shaft  nearly  upright,  carried  the  heel  of  the  instrument 
close  down  behind  the  neck  of  the  bladder  and  thus  was  able  to  close  it. 
In  both  cases,  by  operating  near  the  neck  of  the  bladder,  I  was  able  to 
finish  the  crushing  and  evacuation  of  the  stone.  Fortunately,  injury 
of  the  bladder  walls  by  nipping  is  usually  followed  by  no  untoward 
results. 

Another  accident  which  may  happen  to  the  bladder  walls  is  the  rupt- 
ure of  them  during  litholapaxy. 

Rupture  of  the  Bladder  Walls. — This  may  result  either  from  using  the 
pump  when  the  bladder  is  too  full,  or  from  spasmodic  contraction  of  the 
bladder  when  the  urethra  is  blocked  with  instruments.  Great  care  should 
be  taken,  when  injecting  the  bladder  before  the  operation,  to  notice  the 
degree  of  resistance  which  it  offers  to  the  entrance  of  the  water.  This  is 
especially  important  if  the  escape  of  the  water  alongside  of  the  instru- 
ment is  prevented  by  an  elastic  band.  The  force  required  to  rupture  an 
undiseased  bladder  wall  is  so  great  that  this  is  very  unlikely  to  occur  ;  but 
as  many  of  these  bladders  are  diverticulated  in  old  people,  there  is  con- 
siderable danger  to  the  thin-walled  diverticulum. 

I  have  had  one  such  case,  in  which  a  bladder  ruptured  itself  by  its 
own  spasmodic  contraction  when  containing  but  an  ounce  or  two  of  urine. 
In  this  case  a  laparotomy  was  done  at  once.  It  was  found  that  the  rupture 
had  taken  place  extraperitoneally  on  the  left  side,  and  the  urine  had  es- 
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caped  into  the  cellular  tissue  up  toward  the  kidney  on  that  side.  Drain- 
age was  established  in  the  left  groin,  and  the  case  eventttallv  got  well. 

^Whenever,  during  the  litholapaxr,  the  bladder  is  affected  by  violent 
spasms,  the  operation  should  be  delayed  until  the  anaesthesia  is  so  pro- 
found as  to  jDut  a  stop  to  these.  If  this  is  found  impossible,  it  may  even 
be  necessary  to  do  a  hthotomy  rather  than  run  the  risk  of  rupttire.  AYhen 
a  spasm  occurs  during  the  pumping,  it  can  be  at  once  relieved  by  open- 
ing the  stop-cock  at  the  top  of  the  bulb,  and  letting  out  the  excess  of 
water. 

Impaction  of  Fragments  in  the  TJretlira. — Occasionally,  as  has  been 
said,  fragments  lodge  firmly  in  the  eye  of  the  evacuating  tube,  and  the 
temptation  is  strong  to  try  to  draw  them  out  with  the  tube.  This  attempt 
usually  succeeds,  but,  besides  its  scratching  the  urethra,  there  is  danger 
that  the  fragment  may  be  dislodged  from  the  tube  and  remain  sticking  in 
some  part  of  the  canal.  Also,  if  the  bladder  is  contracting  strongly,  a 
fragment  may  be  forced  into  the  urethra  at  the  time  of  withdrawal  of 
some  of  the  instruments. 

The  points  of  usual  arrest  of  fragments  are  in  the  prostate,  at  the  tri- 
angular ligament  and  just  behind  the  meatus.  From  this  last  situation 
fragments  are  tisually  removed  by  incising  the  meatus  and  using  forceps. 
A  fragment  lodged  in  the  prostate  may  often  be  pushed  back  into  the 
bladder  with  a  large,  blunt-pointed  sound.  ^Yhen  the  bit  of  stone  lodges 
in  the  urethra  just  anterior  to  the  prostate,  it  may  be  very  difficult  of  re- 
moval. In  a  recent  case,  where  a  fragment  was  dropped  by  the  tube  in 
the  membranous  urethra,  I  succeeded  in  pushing  it  back  into  the  bladder 
by  the  following  manoeuvre  :  Passing  a  straight  tube  with  a  long  under 
lip  (Fig.  50)  down  to  the  fragment,  I  then  introduced  the  finger  into  the 
rectum,  and,  while  lifting  the  bit  of  stone,  worked  the  lip  of  the  tube 
under  it.  so  catching  it  in  the  mouth  of  the  tube  and  readily  pushing 
it  back  into  the  bladder.  (For  furtlier  consideration,  see  Uketheal 
Cat-culi.  I 

Clogging  and  Breaking  of  the  Lithotrite. — The  strong  modern  litho- 
trites  of  the  Bigelow  pattern  do  not  easily  become  clogged.  A  tough 
foreign  body,  as  the  nucleus  of  a  stone,  may,  however,  resist  complete 
crushing  and  become  entangled  in  their  jaws.  I  have  met  one  case  in 
which  a  leather  shoe-string  formed  the  nucleus  of  a  stone,  and  became  so 
fixed  in  the  jaws  of  the  lithotrite  as  to  make  a  very  considerable  mass  to 
be  drawn  out  with  it.  Though  the  urethra  was  much  rasped  by  its 
passage,  no  ill  effects  followed.  It  is  conceivable  that  in  some  such  way 
the  jaws  of  an  instrument  might  be  so  held  apart  that  they  could  not  be 
withdrawn  without  great  -violence.  Under  such  circumstances  the  blades 
should  be  carried  to  the  center  of  tlie  Itladder.  where  there  is  no  danger 
of  catching  the  walls,  and  should  there  be  many  times  opened  and  shut 
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witli  the  screw  in  order  to  gradually  grind  up  or  cut  through  the  offend- 
ing body. 

If  a  lithotrite  is  tested  outside  of  the  bladder  on  a  hard  stone,  it  will 
be  found  that  its  blades  are  often  twisted  considerably  during  the  crush- 
ing, but  being  of  well-tempered  steel,  they  spring  back  into  correct  shape 
when  the  pressure  is  taken  off.  With  a  small  instrument  suitable  for  a 
child,  this  twisting  is  often  very  great,  and  it  may  happen  that  the  resist- 
ance of  the  metal  is  overcome,  and  the  jaws  are  so  distorted  as  to  be  after- 
ward difficult  of  withdrawal.  Usually,  however,  they  break  rather  than 
bend.  A  number  of  cases  of  this  accident  have  been  reported.  The 
fracture  may  occur  at  the  heel  of  one  of  the  blades,  or  on  the  shaft  of  the 
female  blade,  a  short  distance  above  the  bend. 

This  last  point  is  the  position  of  the  greatest  strain  in  crushing  a  large 
stone,  for  the  obliquity  of  the  blades  causes  the  force  against  the  female 
blade  to  act  rather  downward,  so  that  there  is  greater  leverage  exerted 
upon  the  shaft  above  than  at  the  heel  of  the  blade.  When  a  hard  stone 
is  encountered,  which  resists  all  the  force  that  it  seems  safe  to  apply,  it  is 
best,  after  cutting  into  it  somewhat  in  one  diameter,  to  seize  it  in  a  new 
place.     It  thus  presently  becomes  weakened  and  gives  way. 

The  breaking  or  serious  clogging  of  a  lithotrite  may  oblige  a  resort 
to  lithotomy.  A  perineal  incision  will  usuallj^  give  room  enough  for  the 
extraction  of  a  broken  blade,  or  for  the  clearing  of  a  clogged  instrument. 
If  the  perinseum  is  very  deep,  or  the  prostate  large,  the  suprapubic  route 
will  probably  be  preferable,  and,  in  case  of  a  twisted  or  distorted  instru- 
ment, the  high  operation  gives  more  room  for  the  exercise  of  force  suffi- 
cient to  bend  the  blades  back  into  place. 

COMPLICATIONS   AFTER   OPERATION. 

Haemorrhage  rarely  causes  trouble  after  litholapaxy,  except  that,  in 
cases  requiring  the  use  of  a  catheter,  this  may  be  plugged  by  the  clots. 
It  may  be  necessary  to  free  the  bladder  by  the  evacuator,  if  ordinary  in- 
jections and  irrigation  fail  to  bring  them  away. 

Epididymitis  occasionally  follows  an  operation  in  which  the  prostate  has 
been  much  irritated.  The  only  case  in  which  I  have  seen  epididymitis 
follow  the  operation  was  one  in  which  the  urethra  was  considerably 
scratched  by  a  rough  fragment  which  was  drawn  out  in  the  eye  of  the 
evacuating  tube. 

Urethritis,  Prostatitis,  and  Cystitis. — Inflammation  of  the  urethra,  of 
the  prostate,  or  of  the  bladder,  may  follow  a  litholapaxy.  In  fact,  such 
conditions  existing  before  the  operation  may  be  temporarily  aggravated 
by  it.  The  treatment  of  them  is  considered  in  another  part  of  this  work, 
and  does  not  require  special  attention  here. 

Urinary  Fever  is  a  complication  to  be  occasionally  expected,  especially 
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in  those  cases  in  whicli  the  kidneys  are  gravely  affected,  and  something 
has  been  ah-eady  said  in  regard  to  the  best  prophylactic  measures  to  be 
taken  against  it. 

Phlebitis. — Rarely,  an  inflammation  may  extend  from  the  small  venous 
sinuses  about  the  neck  of  the  bladder  to  neighboring  large  trunks.  I 
have  had  one  case  in  which  the  left  leg  was  swollen  and  tense  from  this 
cause.  The  patient  was  a  middle-aged  man,  who  made  a  good  recovery 
from  an  operation  for  the  removal  of  a  hard  uric-acid  calculus  of  con- 
siderable size.  Fourteen  days  afterward  he  was  on  the  lounge,  and  the 
bladder  was  washed  out  with  the  pump  without  ether.  This  caused  him 
rather  more  pain  than  usual,  though  no  difficulty  was  experienced  in  the 
manipulation.  A  few  hours  later  he  was  seized  with  severe  pain  in  the 
left  leg,  which  at  once  began  to  swell,  and  ran  the  ordinary  course  of  a 
rather  extended  phlebitis  of  the  femoral  vein. 

Treatment  after  Liitholapaxy. — After  an  uncomplicated  litlio- 
lapaxy,  in  a  case  with  reasonably  sound  urinary  organs,  the  relief  is  often 
immediate  and  the  recovery  uneventful.  It  is  well,  however,  even  in 
such  a  case,  to  keep  the  patient  quiet  in  bed  for  a  few  days,  as  the  urinary 
organs  are  often  slow  to  show  inflammation,  and  a  febrile  condition  may 
set  in  on  the  second  or  third  day  after  a  litholapaxy,  when  up  to  that  time 
everything  has  seemed  to  go  smoothly. 

Usually  some  pain  and  febrile  reaction  follows  the  operation.  Hot 
applications  to  the  hypogastrium  and  perinseum  will  do  something  to  re- 
lieve the  pain.  The  treatment  commenced  before  the  operation  to  render 
the  urine  aseptic  may  be  continued,  and  for  a  diuretic  the  free  administra- 
tion of  spring-water  is  usually  sufficient. 

If  there  is  a  tendency  to  retention  of  urine,  and  the  bladder  empties 
itself  incompletely,  the  catheter  must  be  used.  Mucus  and  irritating  am- 
moniacal  urine  must  be  removed  by  irrigation,  with  appropriate  solutions 
of  borax,  permanganate  of  potash,  or  nitrate  of  silver.  If  there  is  a  tend- 
ency to  phosphatic  deposit,  it  must  be  met  by  injections  of  dilute  nitric 
acid,  and  by  the  occasional  use  of  the  evacuator  to  remove  granules  too 
large  to  be  destroyed  by  solvents. 

Other  complications  must  receive  appropriate  treatment. 

At  the  end  of  ten  days  or  a  fortnight,  when  the  irritation  caused  by 
the  operation  has  subsided,  the  evacuator  should  be  used,  to  make  sure 
that  there  are  no  retained  fragments  or  sand.  At  this  time,  after  the 
mucus  has  largely  disappeared  from  the  urine,  it  is  surprising  how  easily 
fragments  are  removed  which  escaped  the  most  diligent  search  at  the 
original  operation. 
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3.   Lithotomy. 


The  cutting  operations  by  which  stones  are  removed  from  the  bladder 
naturally  divide  themselves  into  two  classes  : 

1.  The  perineal  operations,  in  which  the  incision  approaches  the 
bladder  along  the  urethra  and  enters  it  through  its  neck. 

3.  The  high,  or  suprapubic  operation,  in  which  the  incision  is  made 
in  front  above  the  pubes,  and  the  bladder  is  opened  through  its  anterior 
wall  just  above  the  prostate. 

PERINEAL   LITHOTOMY. 

The  perineal  route  is  a  comparatively  long  one  and  beset  with 
anatomical  difficulties,  consequently  the  ingenuity  of  surgeons  has  been 
much  exercised  in  devising  methods  by  which  the  dangers  may  be  avoided 
and  at  the  same  time  the  most  room  may  be  obtained. 

Of  these  methods  and  modifications  we  will  consider  those  which  have 
had  sufficient  merit  to  retain  a  place  in  modern  practice. 

The  space  in  the  perinseum  within  which  the  lithotomist  must  work  is 
bounded  by  the  rami  and  tuberosities  of  the  ischia,  and  posteriorly  by  the 
sacro-ischiatic  ligaments. 

The  structures  within  this  space  which  the  knife  must  avoid  are  the 
internal  pudic  arteries,  which  lie  close  to  the  tuberosities  and  rami  of  the 
ischia  ;  and  the  rectum,  which  lies  in  the  middle  line  just  below  or  behind 
the  centre  of  the  pelvic  outlet.  It  is  also  well  to  avoid  an  extensive  in- 
cision into  the  bulb  of  the  urethra,  as  its  spongy  tissues  sometimes  bleed 
in  a  troublesome  way. 

The  field  of  possible  operation  is  therefore  a  crescentic  one,  encircling 
the  rectum  anteriorly,  coming  well  down  on  each  side,  and  extending  back 
even  to  the  sacro-sciatic  ligaments.  Within  this  space  all  the  external  in- 
cisions may  be  made  safely.  As  we  approach  the  bladder  we  reach  more 
important  structures,  which  may  not  be  incised  so  freely. 

The  early  Marian  operation  contemplated  an  incision  into  the  body 
of  the  bladder,  and  the  effort  at  that  time  was  to  avoid  the  neck  of  the 
bladder,  if  possible.  It  was  found,  however,  that  this  was  a  needless 
fear,  and  the  introduction  of  the  grooved  shaft  as  a  guide  for  the  knife 
led  the  incision  directly  through  the  neck  of  the  bladder.  This  practice 
soon  demonstrated  that  the  prostate  could  be  freely  incised,  and  the  be- 
lief gained  ground  that  the  danger  of  the  operation  was  considerably  in- 
creased when  the  deep  incision  reached  beyond  the  prostate  and  opened 
the  loose  cellular  spaces  behind  it,  thus  preparing  the  way  for  urine  in- 
filtration. 

Thompson,  while  accepting  the  general  truth  that  the  incision  should 
remain  within   the   prostate  when  possible,  points  out  the  fact  that  in 
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children,  before  the  prostate  is  developed,  these  spaces  are  opened,  and 
jet  that  urine  infiltration  is  rare ;  and  he  urges  that  the  deep  incision 
should  be  sufficiently  free  to  permit  the  removal  of  the  stone  without 
bruising  the  tissue,  even  if  the  limits  of  the  prostate  are  overstepped. 
Another  disadvantage  in  carrying  the  incision  into  the  bladder  wall  be- 
hind the  prostate  is  that  the  seminal  vesicles  may  be  injured.  It  may  be 
regarded  then  as  a  proper  matter  for  attention  during  the  operation  to 
keep  the  deep  incision  within  the  prostate,  if  possible. 

There  have  been  in  recent  times  various  attempts  to  get  more  room 
for  removing  large  calculi  through  the  pelvic  outlet  by  carrying  incisions 
through  the  rectal  wall  into  the  bladder.  Some  of  these  contemplated 
openings  through  the  prostate,  while  in  others  it  was  intended  that  the 
trigone  should  be  incised.  These  recto-vesical  operations,  although  they 
gave  much  room,  had,  however,  a  high  rate  of  mortality ;  and  since  mod- 
ern improvements  have  made  the  supra-pubic  operation  a  safer  method 
for  the  removal  of  large  stones,  they  have  no  longer  any  title  to  surgical 
consideration. 

The  perineal  operations  which  are  still  more  or  less  in  vogue  are  the 
lateral^  the  median^  the  medio-lateral,  and  the  medio-hilateral. 

ANATOMICAL   CONSIDERATION    OP  THE  VARIOUS  INCISIONS. 

Lateral  Lithotomy. — In  this  operation  the  space  in  the  left  half  of 
the  perinseum  is  utilized  for  the  incision.  The  knife  enters  the  perinaeum 
just  to  the  left  of  the  raphe,  at  a  point  an  inch  to  an  inch  and  a  quarter 
in  front  of  the  rectum,  and  is  carried  backward  over  the  ischio-rectal 
fossa.  The  urethra  is  opened  in  the  membranous  portion,  the  knife  then 
enters  the  bladder  along  the  urethra,  and  the  incision  in  the  prostate  is 
made  out  through  the  greatest  diameter  of  the  lateral  lobe. 

Thompson  has  pointed  out  the  fact  that  the  incision  in  the  prostate 
does  not  follow  the  oblique  downward  direction  of  the  external  incision, 
but  runs  more  horizontally. 

The  parts  divided  in  a  typical  lateral  operation  are  the  skin  and  super- 
ficial fascia,  the  transversus-perinei  muscle,  the  posterior  portions  of  the 
accelerator-urinse  muscle,  the  membranous-urethra  and  the  compressor- 
urethrse  muscle,  the  anterior  and  posterior  layers  of  the  deep  perineal 
fascia,  and  the  left  lateral  lobe  of  the  prostate.  In  the  child,  who  has 
practically  no  prostate,  the  body  of  the  bladder  is  incised. 

The  vessels  and  nerves  that  are  cut  are  of  little  importance,  the  trans- 
verse perineal  artery  being  tlie  only  blood-vessel  of  appreciable  size  that 
is  necessarily  divided. 

If  tlie  incision  is  carried  too  far  forward,  the  bulb  of  the  urethra  or 
the  artery  of  the  bulb  will  be  cut,  and  may  give  rise  to  troublesome  haem- 
orrhage deep  in  the  wound.     The  pudic  artery  is  usually  so  far  out  under 
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the  iscliia  that  it  can  only  be  injured  as  the  result  of  carelessness ;  but 
cases  are  reported  in  which  it  runs  across  the  field  of  operation,  and  is 
necessarily  wounded.  Occasionally,  too,  the  artery  of  the  bulb  starts  far- 
ther back  than  usual,  and  so  runs  directly  across  the  line  of  incision.  The 
hsemorrhoidal  veins,  or  the  venous  plexus  about  the  prostate,  may  be 
much  dilated  in  old  men  and  bleed  profusely. 

The  rectum,  if  distended  with  faeces  or  flatus,  may  encroach  on  the 
line  of  incision,  but,  if  empty,  is  easily  avoided.  In  case  of  a  large  stone 
that  will  not  pass  through  the  opening  provided  by  this  incision,  it  may 
be  somewhat  enlarged.  The  narrow  part  is  not  in  the  lax  outer  tissue, 
but  in  the  neck  of  the  bladder,  and  with  the  object  of  gaining  more  room 
here,  the  incision  may  be  carried  beyond  the  prostate,  or  a  second  incision 
may  be  made  into  the  other  lobe. 

Bilateral  Lithotomy. — The  bilateral  operation  consists  in  an  in- 
cision curved  crescentically  in  front  of  the  anus,  with  the  concavity  look- 
ing backward.  It  crosses  the  raphe  at  the  point  where  the  lateral  incision 
begins,  and  the  tissues  divided  are  the  same  as  in  the  lateral  operation, 
with  the  difference  that  the  similar  structures  are  divided  on  both  sides  of 
the  middle  line,  and  the  ends  of  the  incision  are  not  carried  so  far  back 
over  the  ischiatic  fossae.  The  opening  into  the  prostate  is  made  by  sinml- 
taneous  incisions  into  both  lateral  lobes,  for  which  part  of  the  operation 
Dupuytren  devised  his  double  lithotome  cache. 

Median  Lithotomy. — In  this  operation  the  incision  is  made  on  the 
raphe  immediately  in  front  of  the  rectum,  and  the  parts  divided  are  the 
skin,  the  superficial  fascia,  fibers  of  the  accelerator  urinse  and  of  the 
sphincter-ani  muscles,  the  membranous  urethra,  and  the  two  layers  of 
the  deep  perineal  fascia.  The  prostate  is  incised  in  its  posterior  commis- 
sure. In  the  case  of  a  small  stone  or  a  foreign  body,  it  is  sometimes  pos- 
sible to  get  sufficient  room  for  its  removal  by  simply  dilating  the  prostatic 
urethra.  Dolbeau,  when  devising  his  apparatus  for  perineal  lithotrity, 
tested  the  dilatability  of  the  prostate,  and  found  that  it  could  be  stretched 
to  a  diameter  of  from  twenty  to  twenty-four  millimetres  without  tearing. 
Keyes  has  verified  these  figures.  It  is  therefore  possible  to  extract  through 
the  uncut  prostate  a  foreign  body  which,  with  the  forceps  holding  it,  does 
not  measure  quite  an  inch.  Anything  larger  than  this  will  cause  tearing  ; 
and  it  is  better  to  make  an  incision  and  thus  divide  the  tissues  without 
violence,  rather  than  to  make  bruised  lacerations,  with  the  chance  that 
they  may  occur  in  unfortunate  directions.  The  median  operation  afi^ords 
but  little  room  at  best,  and  Reynaud  combined  the  median  incision  through 
the  skin  and  superficial  tissues  with  a  lateral  incision  in  the  prostate  (medio- 
lateral  operation). 

Medio-bilateral  Lithotom.y. — Civiale,  with  the  object  of  still 
further  enlarging   the    opening,   devised  the   medio-bilateral    operation, 
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in  -whicli,  through  a  median  opening,  the  prostate  is  enlarged  bilat- 
erally. 

Selection  of  Incision  according  to  the  Size  of  the  Stone, — In  making  choice 
of  a  perineal  incision  for  the  removal  of  a  stone,  we  have  only  the  median 
and  lateral  operation  to  consider,  including  under  the  median  those  modi- 
fications of  the  incision  through  the  prostate,  either  unilateral  or  bilateral, 
which  are  designed  to  give  more  room.  The  other  methods  of  incision, 
such  as  the  bilateral,  the  pre-rectal,  or  the  recto-vesical,  have  all  fallen  into 
disuse,  and  may  be  left  out  of  the  present  consideration. 

The  median  operation,  while  it  best  avoids  injury  of  important  struct- 
ures and  is  therefore  the  safest  operation,  gives  the  least  room.  Dolbeau, 
as  has  been  said,  found  that  dilatation  could  be  carried  to  a  diameter 
of  one  inch.  A  median  incision  in  the  prostate  increases  this  possible 
diameter  somewhat,  and  with  a  lateral  or  bilateral  incision  considerable 
room  is  gained.  The  stones,  however,  which  can  be  removed  through 
this  opening  are  all  of  them  of  a  size  to  be  easily  managed  by  litholapaxy. 
Under  exceptional  circumstances,  when  a  digital  examination  of  the  blad- 
der is  desired,  or  when  drainage  for  the  relief  of  a  long-standing  cystitis 
is  planned  as  one  result  of  the  operation,  the  median  incision  may  be 
used,  and  through  it  a  stone  or  foreign  body,  having  a  diameter  in  two 
directions  of  not  more  than  one  and  a  half  inch,  may  be  removed. 

The  lateral  operation  gives  a  much  larger  and  more  distensible  open- 
ing, and  the  incision  into  the  bladder  may,  when  necessary,  be  carried 
outside  of  the  prostate  with  more  safety  than  can  be  done  by  the  median 
incision.  If  through  a  median  incision  the  limits  of  the  prostate  are 
overstepjjed  and  the  spaces  behind  it  are  opened  up,  the  drainage  of  these 
cellular  interspaces  is  not  readily  accomplished  through  the  opening  in 
the  skin ;  whereas,  if  the  same  spaces  are  opened  up  in  a  lateral  opera- 
tion, the  dependent  character  of  the  external  wound  does  provide  good 
and  sufficient  drainage  to  these  same  cellular  spaces. 

Very  large  stones  have  been  removed  through  the  perineal  incision. 
Keyes  calculates  that  a  stone  two  inches  in  diameter  may  be  drawn 
through  a  prostate  which  has  been  incised  bilaterally ;  but  that,  when  a 
stone  larger  than  this  is  removed,  the  incision  must  extend  into  the 
body  of  the  bladder.  These  figures  may  be  somewhat  increased  in  cases 
of  enlarged  prostate,  where  more  room  is  afforded  within  the  body  of  the 
gland. 

If  the  operator,  having  entered  upon  the  perineal  operation,  finds  a 
stone  more  than  two  inches  in  diameter,  it  is  better  to  crush  the  stone 
and  remove  it  piecemeal,  rather  than  to  make  extensive  incisions  into  the 
bladder  wall.  It  is  always  to  be  remembered,  however,  that  a  clean  incis- 
ion which  allows  of  the  easy  removal  of  the  stone  is  less  dangerous  than 
a  smaller  opening  through  which  the  stone  or  its  fragments  have  to  be 
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dragged  with  considerable  force.  As  in  the  case  of  the  median  opera- 
tion, the  stones  which  are  suitable  for  lateral  lithotomy  are  usually  suit- 
able for  litholapaxy,  unless  some  special  condition  makes  a  cutting  opera- 
tion advisable. 

If  a  stone  is  too  large  for  perineal  removal — and  any  stone  over  two 
inches  in  diameter  may  be  considered  so — the  suprapiibic  incision  may 
be  selected.  Through  an  opening  above  the  pubes,  stones  of  any  size 
which  may  form  within  the  bladder  may  be  extracted.  Although,  when 
all  cases  are  taken  into  consideration,  the  statistics  of  the  high  operation 
show  it  to  be  more  dangerous  than  the  perineal  incision,  if  the  statistics 
of  the  removal  of  lai'ge  stones  through  the  perinseum  and  above  the  pubes 
are  contrasted,  the  advantage  is  found  to  be  vastly  in  favor  of  the  high 
operation.  So  true  is  this  that  if  an  operator,  beginning  with  the  peri- 
neal operation,  finds  a  stone  so  large  that  great  force  is  evidently  needed 
for  its  extraction  by  that  route,  he  will  give  his  patient  a  better  chance 
by  changing  his  plan  of  operation  and  making  the  suprapubic  incision, 
using  afterward  the  perineal  wound  for  drainage,  if  it  seems  desirable. 

DESCRIPTION  OF  THE  DIFFERENT   OPERATIONS. 

Perineal  Lithotomy. — Lateral  Operation.— Instruments  re- 
quired.— The  difiiculties  which  the  surgeon  may  encounter  in  this  opera- 
tion are  so  manifold,  that  it  is  important  that  he  should  be  thoroughly 
familiar  with  the  use  of  instruments  and  appliances  suitable  for 
all  cases.  The  following  instruments  are  those  with  which  the 
surgeon  must  be  provided,  and  with  the  use  of  which  he  must  be 
familiar  when  undertaking  a  lateral  lithotomy. 


Fig.  53. — Grooved  lithotomy -staff. 


(1)  The  Staff. — The  staff  should  be  grooved  on  its  lower  side,  and 
may  either  be  curved  like  an  ordinary  catheter,  or  may  be  made  more 
in  the  form  of  a  hook,  so  as  to  bulge  somewhat  in  the  perinseum.     It 


Fig.  54. — Grooved  staif  of  extra  breadth,  suitable  for  median  operation. 

should  be  broad  enough  to  be  readily  found,  and  the  groove 
should  be  so  deep  that  the  knife  can  not  easily  slip  out  of  it. 
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Fig.  62. 

F108.  55-62.— Fij,'.  55.  Lithotomy-knife.  FIl'.  50.  Probe-pointed  lithotomy-knife.  Fi;ir.  57. 
Blunt  gortret.  Fijr.  58.  Litliotomy-foi-eep.s,  .straifrht  pattern.  Fig.  59.  Lithotomy-forceps, 
curved.  Fig.  00.  Lithotomy-forceps  for  deep  perinseum.  Fig.  6L  Crested  lithotomy-scoop. 
Fig.  02.  Maisonneuve's  lithoclast. 
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Some  operators  prefer  a  lateral  groove  in  the  shaft,  but  this  is  not  at  all 
essential. 

(2)  The   Lithotomy -Knife. — This  should  have  a  more  solid   handle 
than  the  ordinary  scalpel,  with  a  blade  from  three  to  three  and  a  half 


Fig.  63. — Gouley's  lithoclast. 


inches  in  length.  Besides  this,  it  is  well  to  have  a  second  knife  of  similar 
shape,  but  with  a  probe  point,  for  use  in  case  it  is  necessary  to  enlarge 
the  incision  after  the  bladder  has  collapsed.  Thompson  also  advises  a 
blunt  gorget  for  dilating  the  incision  in  those  cases  in  which  the  peri- 


FiG.  64- 


-Artery  pressure- 
forceps. 


Fig.  65.— Chemise 
cannula. 


Fig.  66. — Cannula  with 
chemise  attached. 


naeum  is  so  deep  or  the  prostate  so  large  that  the  finger  can  not  reach 
the  bladder.     In  these  cases  the  groove  of  the  gorget  serves  as  a  guide 
for  the  forceps. 
45  - 
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(3)  Litliotomy-Force^ps  should  be  of  various  sizes  and  different  curves. 
The  straight  forceps  are  usually  sufficient  for  cases  in  which  the  bladder 
is  of  normal  shape  and  size ;  but  in  old  men,  where  there  is  likely  to  be 
a  pouch  behind  the  prostate,  or  when  the  stone  lies  to  one  side  of  the 

vesical  neck,  a  somewhat  sharply  curved 
pair  of  forceps  may  be  useful.  When 
the  perinseum  is  deep,  it  is  well  to  have 
a  pair  of  forceps  the  handles  of  which 
shut  by  each  other,  so  that  the  blades 
can  be  well  opened  without  widely 
separating  the  handles. 

(4)  The  Scoop  should  also  be  at 
hand  for  prying  the  stone  out  of  a 
pocket,  or  for  removing  fragments  too 
small  to  be  easily  seized  by  the  forceps. 
It  is  well  also  to  have  crushing  in- 
struments of  sufficient  strength.  Many 
ingenious  special  forms  of  instruments 
have  been  devised  for  this  purpose,  but 
a  strong  lithotrite  would  usually  be 
sufficient.  The  use  of  these  instru.- 
ments  will  be  considered  under  peri- 
neal lithotrity. 

For  washing  out  dehTis,  a  large 
tube  should  be  provided.  To  check  haemorrhage,  pressure-forceps  are 
useful ;  and  Thompson  advises  the  occasional  use  of  a  tenaculum  which 
can  be  detached  from  its  handle  and  left  in  the  wound,  if  necessary. 
This  is  to  be  used  by  hooking  up  deep  vessels  upon  it,  and  then  tying  a 
ligature  firmly  around  it  and  leaving  the  tenaculum  in  place. 

For  stopping  oozing  which  does  not  come' from  vessels  of  a  size  to  be 
easily  tied,  a  chemise  cannula  is  useful,  or  Buckston  Browne's  air-tampon. 
Preparation  for  the  Operation. — The  general  preparation  of  the 
patient  has  been  considered,  and  the  importance  of  examining  into  the 
activity  of  the  kidneys  has  been  pointed  out.  It  is  especially  important 
to  render  the  urine  as  aseptic  as  possible,  as  foul,  putrid  urine  may  do 
harm  when  coining  in  contact  with  freshly  wounded  tissues.  It  is  to  be 
supposed  that  the  surgeon  has  informed  himself  as  to  the  special  circum- 
stances surrounding  his  case  ;  that  he  has  determined  the  size  of  the  stone 
as  far  as  possible ;  that  he  knows  the  size  of  the  prostate  and  the  depth 
of  the  perina3um.  The  condition  of  the  urethra  is  also  of  importance ; 
and  it  is  well  to  know  whether  the  bladder  is  closely  contracted  about  the 
stone,  or  whether  it  is  readily  distensible.  That  the  rectum  should  be 
emptied  and  collapsed  so  as  to  be  readily  avoided,  has  been  said. 


Fig.  67. — Browne's  air-tampon  and 
cannula. 
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The  perinseum  should  be  carefully  shaved 
and  thoroughly  disinfected  on  the  day  before 
the  operation,  the  corrosive  poultice  being 
afterward  applied  and  continuously  worn  up 
to  the  time  that  the  patient  is  on  the  table. 

A  suitable  strong  table  should  be  pro- 
vided, and,  if  possible,  this  should  be  from 
two  to  two  and  a  half  feet  wide,  so  as  to 
allow  the  assistants  to  stand  closely  upon 
each  side  of  the  patient.  The  chair  of  the 
surgeon  should  be  of  a  height  to  bring  the 
upper  part  of  his  chest  opposite  the  patient's 
perineum.  A  tub  should  be  placed  at  the 
end  of  the  table,  and  a  rubber  cloth  should  be 
so  arranged  that,  when  the  patient  is  brought 
down  to  the  end  of  the  table  for  operation, 
it  shall  conduct  the  blood  and  fluids  into  the 
tub.  A  convenient  rubber  apron  has  been 
devised  for  this  purpose. 

Enough  assistants  should  be  provided  to 
give  the  surgeon  all  the  aid  that  he  requires. 
One  assistant  administers  the  ether,  and  one 
is  essential  to  the  care  of  each  leg.     To  the  one  holding  the  patient's 
left  leg  can  be  intrusted  the  care  of   the  staif.      It  is  well  to  have  a 


Fig. 


-Rubber  apron  to  be  put 
under  the  }iif)s. 


Fia.  69. — Bar  to  hold  the  legs,  with  strap  to  go  over  the  shoulders. 
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fourtli  assistant,  to  give  the  surgeon  such  aid  as  is  required  ;  but  if  one 
is  not  forthcoming,  the  one  holding  the  patient's  right  leg  can  sponge 
and  give  all  the  help  that  is  absolutely  necessary. 


Fig.  70. — Patient  in  lithotomy  position,  with  the  statf  correctly  held.     The  lines  of  incision 
for  the  median,  the  lateral  and  the  bilateral  operations  are  marked. 

The  instrumeuts  should  be  on  a  table  at  the  right  hand  of  the  sur- 
geon, within  easy  reach. 

It  being  important  to  hold  the  patient  steadily  and  firmly  after  he 
is  once  in  position,  it  is  well  to  pro\'ide  a  bar  to  go  between  the  legs, 


Fig.  71. — Anklets  and  wristlets. 


with  a  crutch  at  each  end  for  the  leg  to  rest  in.  This,  if  provided  with  a 
band  to  go  around  the  calves,  holds  the  legs  satisfactorily,  and  it  only 
remains  for  the  assistants  to  preserve  them  in  their  proper  relative  posi- 
tion.    Another  way  of  securing  the  patient  is  by  fastening  the  ankles 
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and  wrists  together,  which  may  be  done  by  a  soft  piece  of  webbing,  or  by 
the  anklets  and  wristlets  manufactured  for  this  purpose. 

The  Operation.  — Ether  having  now  been  administered,  the  patient  is 
placed  upon  the  table,  the  bladder  is  emptied  and  washed  out,  and  mod- 
erately distended  with  a  boracic  or  other  aseptic  solution.  The  grooved 
staff  is  then  entered  and  the  stone  is  touched.  This  is  an  important  pre- 
caution in  this  stage  of  the  operation,  for,  besides  the  chance  that  the 
staff  may  be  in  a  false  passage  and  not  in  the  bladder,  there  is  also  a  pos- 
sibility that  no  stone  exists ;  and  a  review  of  the  cases  in  which  it  has 
happened  to  thoroughly  competent  and  skillful  operators  to  find  no 
stone  after  the  bladder  was  opened,  attests  the  importance  of  this  pre- 
caution. 

The  patient  is  now  brought  into  position  at  the  foot  of  the  table,  and 
there  secured.  The  staff,  being  properly  in  place,  is  intrusted  to  the 
assistant,  and  the  same  assistant  may  with  his  left  hand  hold  up  the  scro- 
tum during  the  operation. 

Everything  being  now  in  readiness,  the  surgeon  should  examine  the 
rectum  to  make  sure  that  it  is  properly  collapsed.  The  importance  of 
keeping  his  hands  absolutely  clean  may  lead  him  to  intrust  this  examina- 
tion to  an  intelligent  bystander,  or  to  an  assistant  who  can  afterward  give 
time  to  the  disinfecting  of  his  hands. 

Being  now  seated  in  front  of  his  patient,  he  informs  himself  of  the 
position  of  the  various  landmarks  mapping  out  the  perinseum,  reassures 
himself  as  to  the  position  of  the  staff  by  making  it  prominent  where  it  is 
easily  felt  in  the  perinseum,  and  then,  carrying  in  his  mind  the  plan  of 
operation  and  the  point  at  which  he  intends  to  strike  his  staff,  he  makes 
the  incision. 

This  should  commence  a  little  to  the  left  of  the  raphe,  and  from  one 
and  three  quarters  to  one  inch  in  front  of  the  anus.  The  incision  which 
begins  farthest  forward  falls  over  the  bulb  of  the  urethra,  and,  in  order 
to  avoid  wounding  this,  great  care  must  be  taken  that  the  upper  portion 
of  the  first  incision  be  not  carried  too  deep.  The  lower  incision  admits 
the  operator  more  directly  to  the  urethra  at  the  point  where  he  intends 
to  open  it,  and  less  care  is  necessary  to  avoid  wounding  the  bulb.  As 
Thompson  says,  it  is  therefore  a  safer  practice  to  err,  if  it  be  an  error,  by 
placing  the  incision  too  low  rather  than  too  high.  Commencing  at  the 
point  selected,  it  should  run  back  over  the  ischio-rectal  space  for  three 
inches.  The  superficial  layers  and  the  loose  cellular  tissues  in  the  ischio- 
rectal fossa  should  be  rapidly  divided.  The  bulb  of  the  urethra,  if  it 
comes  into  view,  can  be  drawn  somewhat  upward,  and  the  staff"  should  be 
sought  just  below  it.  When  the  urethra  is  approached,  the  forefinger  of 
the  left  hand  should  be  introduced  into  the  wound,  and  with  it  the  groove 
in  the  staff  be  sought.     When  this  is  felt,  the  finger-nail  should  be  pressed 
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into  it.  and  along  this  as  a  guide  the  knife  should  be  entered  until  it  can 
be  felt  scratching  the  metal  of  the  staff. 

Being  sure,  now,  that  the  knife  is  firnilv  placed  in  the  bottom  of  the 
groove,  it  may  be  carried  into  the  bladder  by  one  of  two  manoeuvres. 
Either  it  mav  be  slid  along  the  groove  and  so  through  the  prostate  until  it 
reaches  the  vesical  cavitv,  or  the  operator  may  take  the  staff  from  his  as- 
sistant, and,  holding  that  firmly  in  his  left  hand,  ^vith  the  knife  held  fixedly 
in  the  groove  so  that  there  is  no  danger  of  slipping,  he  may  then  by  a 
combined  moveqient  of  both  hands  advance  the  staff  and  the  knife  into 
the  bladder  at  the  same  time. 

Having  arrived  at  the  vesical  cavity,  the  prostate  may  be  incised  by 
simplv  depressing  the  handle  of  the  knife,  the  point  of  the  blade  being 
still  fixed  in  the  groove  of  the  staff.  In  making  this  cut  the  blade  of  the 
knife  is  not  to  be  carried  directly  down  in  the  hne  of  the  external  in- 
cision, but  should  be  directed  more  horizontally,  so  as  to  make  the  incision 
through  the  thickest  part  of  the  lateral  lobe.  In  tliis  way  an  incision  of 
any  desired  extent  may  be  made  in  the  prostate,  and  the  knife  may  then 
be  withdrawn  at  once,  care  being  taken  not  to  cut  with  it  during  the 
withdrawal.  In  this  way  a  more  exact  control  can  be  had  over  the  ex- 
tent of  the  incision  made  in  the  prostate  than  Avhen  the  cut  is  made  dur- 
ing the  withdrawal  of  the  knife  by  sweeping  the  point  outward.  It  is 
difficult  in  a  deep  wound  to  exactly  calculate  where  the  point  of  the  knife 
is,  and  there  is  danger  of  making  a  more  extended  incision  than  is  in- 
tended by  the  latter  manceuvre. 

The  knife,  being  withdrawn,  is  laid  down,  and  the  right  forefinger  is 
introduced  through  the  wound.  If  the  incision  in  the  prostate  is  found 
to  be  too  small,  the  probe-pointed  knife  may  be  entered  along  the  groove 
of  the  staff,  and  the  incision  enlarged  by  depressing  the  handle  of  the 
knife  in  the  same  manner  as  before.  The  finger  is  then  introdticed  into 
the  bladder,  the  stone  felt,  its  size  estimated,  and  the  staff  may  then  be 
withdrawn,  the  right  forefinger  being  kept  in  the  bladder.  The  staff 
then  being  laid  down,  the  left  forefinger  may  be  introduced  along  the 
right,  and  with  both  fingers  in  the  bladder,  placed  back  to  back,  a  sepa- 
ration of  the  finger-tips  will  produce  a  gradual  and  easily  regulated 
stretching  of  the  vesical  neck  to  the  extent  desired.  This  having  been 
accomplished,  the  right  forefinger  is  withdrawn,  the  forceps  are  seized 
and  passed  into  the  bladder  along  the  left  forefinger,  which  is  retained  as 
a  guide.  The  forceps,  being  carried  well  into  the  vesical  cavity,  are 
widely  opened  in  a  transverse  direction,  rotated  in  a  quarter  of  a  circle, 
and  then  closed.  In  this  rotation  one  blade  sweeps  the  floor  of  the  blad- 
der beneath  the  calculus,  and  when  they  are  closed  the  stone  will  usually 
be  found  in  their  grasp.  If  difficulty  is  found  in  seizing  the  stone,  owing 
to  any  peculiar  location,  forceps  especially  adapted  to  reach  it  may  be 
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selected,  and  under  the  guidance  of  the  finger  it  may  be  seized  and  with- 
drawn. An  irregularly  shaped  stone  should  always  be  so  caught  by  the 
forceps  that  the  smaller  diameters  shall  pass  through  the  opening.  A 
stone  having  a  length  of  three  inches,  if  the  other  diameters  do  not  meas- 
ure more  than  one  or  one  and  a  half  inch,  may  be  readily  removed 
through  the  perinseum. 

Traction  in  withdrawing  the  stone  should  be  downward,  the  stone 
being  worked  through  the  soft  tissues  by  a  side-to-side  motion  of  the 
forceps,  while  the  soft  parts  are  pushed  back  with  the  fingers  of  the  other 
hand.  Any  real  contraction  of  the  soft  parts  is  overcome  by  further  in- 
cision with  the  knife,  rather  than  by  tearing  with  the  forcible  traction  of 
the  stone. 

If  the  stone  breaks  in  the  forceps,  it  is  to  be  removed  piecemeal. 
This  is  sometimes  rather  difiicult.  The  smaller  fragments,  which  are  not 
readily  seized  with  the  forceps,  are  best  removed  with  the  scoop,  the  finest 
sand  and  bits  of  stone  being  finally  washed  out  by  means  of  a  syringe 
and  tube  passed  to  the  bottom  of  the  bladder,  so  that  the  current  shall 
flow  from  within  outward,  carrying  the  dehi^is  before  it. 

An  examination  of  the  interior  of  the  bladder  should  follow  the  re- 
moval of  the  stone,  in  order  to  make  sure  that  there  are  no  other  calculi 
present,  either  loose  in  the  bladder  cavity  or  contained  in  pockets.  The 
interior  of  the  bladder  may  be  brought  down  upon  the  examining  finger 
by  pressure  above  the  pubes,  in  the  method  adopted  in  other  bimanual 
pelvic  examinations. 

The  stone  being  out,  the  stopping  of  any  heemorrhage  which  is  going 
on  is  the  next  duty  of  the  surgeon.  All  vessels  in  sight  should  be  tied,  and 
the  deep  portions  of  the  wound  should  be  explored  if  there  is  a  persistent 
flow  of  blood  from  them.  With  well-arranged  retractors  this  can  usually 
be  done  quite  satisfactorily.  Occasionally  a  deep  vessel  may  be  found 
which  it  is  difficult  to  put  a  ligature  about.  The  tenaculum  of  Thompson 
may  serve  a  good  purpose  here.  It  is  hooked  into  the  vessel  and  a  liga- 
ture being  tied  beyond  it,  the  tenaculum  is  left  in  place ;  or  the  pressure- 
forceps  may  be  clamped  on  to  the  vessel,  and  left  for  a  day  or  two  pro- 
jecting from  the  wound. 

In  case  of  a  considerable  oozing  surface,  as  is  sometimes  left  when  the 
bulb  of  the  urethra  has  been  injured,  it  may  be  necessary  to  take  a  stitch 
in  the  bleeding  portion  and  tie  the  tissue  en  inasse.  If  this  is  done, 
great  care  should  be  taken  not  to  encroach  upon  the  caliber  of  the  ure- 
thra. Usually  the  oozing  from  the  bulb  may  be  checked  by  packing  the 
wound,  and  in  this  case  a  tube  stiff  enough  to  resist  the  pressure  of  the 
packing  must  be  introduced  into  the  cavity  of  the  bladder  for  drainage. 
The  best  method  of  applying  this  packing  is  with  the  dilatable  tampon  of 
Buckston  Browne,  or  with  a  chemise  cannula. 
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The  first  of  these  is  readily  understood  from  the  figure.  The  che-, 
mise  cannula  is  prepared  by  binding  a  piece  of  cotton  or  linen  cloth  on  to 
the  tube  between  the  encircling  ridges  near  the  eye.  The  point  of  the  tube 
then  being  carried  well  within  the  bladder,  the  cuff  of  cloth  that  lies  in 
the  wound  is  lightly  packed  with  strips  of  gauze,  so  as  to  make  an  even 
pressure  in  all  directions.  This  packing  may  usually  be  removed  in  from 
twenty-four  to  forty-eight  hours,  and  the  cannula  can  then  be  easily  with- 
drawn. 

If  the  water  used  for  washing  out  the  bladder  is  hot,  a  good  deal  can 
be  accomplished  in  the  way  of  allaying  the  oozing  by  irrigation.  When 
there  is  not  sufiicient  bleeding  to  necessitate  the  use  of  a  cannula,  the 
wound  is  left  to  fall  together,  and  may  be  protected  by  a  loose  pad  of 
iodoform  gauze  laid  over  it,  care  being  taken  that  this  shall  not  be  pressed 
in  firmly  enough  to  hinder  the  outflow  of  urine. 

The  patient  may  then  be  put  to  bed,  and  should  be  laid  upon  pads  of 
oakum,  wood-wool,  or  pine-fiber,  sufliciently  large  to  catch  the  urine  as 
it  flows.  The  greatest  care  should  be  exercised  to  protect  the  skin  as  far 
as  possible  from  the  effect  of  contact  with  the  urine,  by  frequent  wash- 
ing with  alcohol,  and  by  smearing  it  with  vaseline  or  some  other  oily 
substance. 

At  first  the  urine  fiows  freely  through  the  wound,  but  after  a  day  or 
two  the  inflammatory  swelling  somewhat  hinders  its  escape,  and  it  may 
partially  pass  through  the  urethra.  Later,  as  this  swelling  subsides  and 
suppuration  is  established,  the  urine  again  may,  for  the  most  part,  escape 
through  the  perinseum. 

The  patient  should  be  watched  somewhat  closely  for  the  first  few 
days,  as  occasionally  secondary  hsemorrhage  appears  during  that  time. 

Attempts  at  primary  union  of  the  wound  have  occasionally  been  suc- 
cessful, the  approximation  of  the  wound  in  these  cases  being  accomplished 
by  bringing  the  thighs  snugly  together  and  securing  the  legs,  so  that  the 
wound  shall  not  be  stretched  apart.  These  efforts  have  not  succeeded 
often  enough,  nor  is  the  time  which  is  occasionally  gained  in  this  way  of 
sufficient  importance  to  warrant  the  additional  risk  of  urinary  infiltration. 
It  sometimes  happens  that  the  outer  part  of  the  wound  quickly  heals  or 
agglutinates,  while  the  neck  of  the  bladder,  which  has  suffered  the  most 
injury  during  the  extraction  of  the  stone,  does  not  so  quickly  unite. 
This  condition  is,  of  course,  very  favorable  to  urine  infiltration. 

The  patient  should  be  kept  in  bed  usually  from  two  to  four  weeks, 
although  sometimes,  in  the  case  of  children,  recovery  is  much  more  rapid 
than  this.  The  further  treatment  follows  the  same  lines  as  that  after 
lithotrity,  with  the  addition  of  the  care  of  the  wound. 

Accidents  and  Complications  during  Operation. — Hsemorrhage. 
— An  unusual  ])Osition  of  the  perineal  arteries  may  give  rise  to  a  profuse 
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lisemorrliage  at  the  first  incision.  This  should  be  at  once  stopped  by 
Hgature,  as  much  blood  may  be  lost  if  it  is  postponed  until  the  end  of 
the  operation. 

Hasmorrhage  from  the  deep  incision  may  usually  be  left  until  after 
the  removal  of  the  stone,  as  the  pressure  of  the  fingers  and  the  instru- 
ments with  which  extraction  is  being  made  prevents  any  very  great  loss 
of  blood  in  the  narrower  or  deeper  parts  of  the  wound.  The  methods  of 
controlling  it  after  the  operation  have  been  considered. 

Failure  to  enter  the  Bladder. — If  false  passages  exist  in  the  urethra, 
the  sound  may,  during  the  operation,  slip  back  out  of  the  bladder  and 
enter  one  of  these.  This,  of  course,  is  prevented  by  a  skillful  assistant, 
if  he  directs  his  attention  to  preserving  the  sound  in  the  proper  place, 
but  in  careless  hands  it  is  not  impossible.  When  it  occurs,  it  may  be  the 
source  of  serious  trouble.  If  the  sound  is  advanced  into  the  bladder  at 
the  same  time  that  the  knife  enters,  the  surgeon  will  usually  recognize 
that  it  is  caught  in  a  false  passage,  and  can  then  rectify  its  position.  If, 
however,  the  knife  is  slipped  along  the  groove  of  the  staff  while  that  is 
Jield  stationary,  its  faulty  position  may  be  discovered  only  after  an  exten- 
sive wound  has  been  made.  To  correct  this  unfortunate  state  of  affairs, 
the  staff  should  be  partly  withdrawn  and  carefully  guided  into  the  blad- 
der, where  it  will  again  touch  the  stone,  and  the  proper  incision  can  then 
be  made  upon  it. 

It  occasionally  happens  that,  even  after  the  urethra  has  been  incised, 
the  opening  into  it  is  so  small  that  the  finger  can  not  readily  enter  it. 
In  a  child  the  too  violent  effort  to  push  the  finger  on  into  the  bladder  has 
occasionally  forced  the  bladder  so  far  backward  as  to  separate  it  from  the 
membranous  urethra.  This  is  so  serious  an  accident,  that  the  greatest 
care  should  be  taken  to  avoid  it. 

To  the  skilled  operator  the  sensation  imparted  to  the  finger  as  it  enters 
the  urethra  and  passes  through  the  neck  of  the  bladder  is  so  characteris- 
tic that  it  can  not  be  mistaken.  If  difficulty  is  encountered,  it  is  better 
to  introduce  a  director  along  the  line  of  the  staff,  and,  upon  this  as  a 
guide,  to  enlarge  the  incision.  If  the  attempt  is  made  to  enlarge  the  in- 
cision simply  by  again  using  the  sharp-pointed  knife  in  the  groove  of  the 
staff,  there  is  danger  of  entering  the  staff  through  another  opening,  and 
thus  making  two  incisions  into  the  urethra. 

Injury  to  the  Bladder. — This  may  be  caused  by  a  sharply  pointed  staff, 
and  Thompson  has  recommended  that  the  staff  be  curved  on  a  rather 
short  axis,  to  avoid  this  accident.  It  is  unlikely  to  occur  if  the  bladder 
is  moderately  distended  with  water,  but  is  to  be  looked  for  in  case  of 
a  contracted  bladder.  Also,  in  a  small  bladder  care  should  be  taken 
that  the  point  of  the  knife  does  not  come  in  contact  with  the  posterior 
wall ;  and  the  same  precaution  should  be  observed  after  the  urine  has 
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escaped  and  tlie  bladder  has  shut  do^vn.  When  the  prostate  is  of  suffi- 
cient size  to  admit  of  the  removal  of  the  stone  through  an  incision  made 
into  it  alone,  care  should  be  taken  not  to  carry  the  cut  into  the  body  of 
the  bladder ;  but  practically  the  cases  in  which  this  occurs  usually  do  well, 
if  there  is  not  much  laceration  of  the  parts.  In  cases  of  encysted  stone, 
the  bladder  wall  may  be  torn  in  efforts  to  dislodge  the  stone.  If  it  is  dis- 
covered that  the  bladder  wall  has  been  injured,  especial  care  should  be 
taken  to  provide  for  drainage,  so  as  to  prevent  any  iniiltration  of  urine. 

Wounding  the  Rectum. — The  importance  of  great  care  to  avoid  this 
mishap  is  shown  by  the  fact  that  it  has  so  often  happened  to  the  most 
skillful  operators.  It  is  especially  liable  to  happen  to  old  men  with  lax, 
dilated  rectum,  especially  if  dilated  with  flatus.  The  precautions  which 
should  be  taken  to  avoid  this  are  :  First,  to  see  that  the  staff  is  not  pushed 
downward  toward  the  rectum  while  the  incision  is  being  made ;  second, 
to  make  the  deep  incision  laterally,  not  downward ;  lastly,  in  a  diflicult 
case,  the  rectum  should  be  held  down  with  the  fingers  of  the  other  hand 
while  the  lateral  incision  is  being  made.  If  the  point  of  the  knife  is 
swept  along  the  lower  angle  of  the  incision  as  it  is  withdrawn,  this  acci- 
dent is  more  likely  to  happen  than  when  incision  is  made  in  the  way 
recommended  in  the  description  of  the  operation,  by  depressing  the  handle 
of  the  knife  and  not  cutting  during  withdrawal. 

It  is  usually  recommended  that  the  wounded  rectum  be  left  to  itself, 
and  in  many  of  the  cases  thus  treated  healing  finally  occurs.  In  case, 
however,  the  opening  can  be  distinctly  brought  into  view,  there  seems  to 
be  no  objection  to  the  application  of  stitches  bringing  the  rectal  wall  to- 
gether, but  not  including  the  mucous  membrane.  In  any  event,  care 
should  be  taken  to  keep  the  wound  clean  by  thorough  irrigation,  and  to 
regulate  the  bowels  bv  laxatives  and  enemata. 

When  healing  does  not  occur,  it  is  likely  to  leave  a  urethro-rectal  fist- 
ula. Systematic  catheterization,  by  absolutely  preventing  the  contact  of 
the  urine  with  the  fistulous  tract,  will  sometimes  allow  this  opening  to 
close.  When  it  does  not,  if  the  fistula  is  within  reach  from  the  outside, 
attempts  may  be  made  to  close  it  by  plastic  operation,  and  the  mucous 
membrane  of  the  rectum  may  be  slipped  down  over  it  and  stitched.  In 
this  case,  too,  the  urine  should  be  diverted  from  contact  with  the  wound 
during  the  healing  process. 

Excessive  Depth  of  Perinaeum. — This  may  be  a  serious  complication, 
and  make  the  execution  of  the  operation  very  difficult.  If  the  finger  can 
not  reach  the  bladder,  the  forceps  may  be  guided  into  it  along  the  groove 
of  a  blunt  gorget,  as  advised  by  Thompson,  or  along  the  ridge  of  a  crested 
scoop,  which  is  the  method  advised  by  Keyes.  Tlie  forceps  for  such  a 
case  should  have  exceptionally  long  handles,  and  the  shafts  of  the  handles 
should  shut  by  each  other,  so  as  to  allow  them  to  be  opened  widely  in  the 
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bladder,  even  while  the  handle  is  in  a  confined  space.  The  difficulty  of 
the  operation  through  such  a  perineum  is  so  great,  that,  if  the  condition 
is  previously  recognized,  it  would  usually  be  proper  to  choose  some  other 
method  of  operating  on  that  account. 

An  Enlarged  Prostate  may  similarly  so  lengthen  the  route  to  the  blad- 
der that  the  finger  can  not  reach  it.  Similar  devices  should  be  used  in 
this  case ;  and  as,  in  cases  of  enlarged  prostate,  the  hasfo7id  is  likely  to  be 
deep,  a  curved  pair  of  forceps  are  usually  necessary  in  order  to  reach  the 
stone.  Sometimes,  in  case  of  an  enlarged  prostate  where  the  third  lobe 
is  prominent,  it  will  be  caught  in  the  forceps  when  closed,  and  may  make 
the  use  of  the  forceps  difficult.  If  it  is  easily  accessible,  it  may  often  be 
proper  to  remove  it ;  and  cases  are  reported  in  which  this  procedure  has 
been  followed  by  the  return  of  normal  urination,  after  such  had  been 
absent  for  some  time. 

Occasionally  tumors  will  be  felt  in  the  prostate,  which  may  be  shelled 
out.  In  each  case  the  operator  must  judge  from  the  circumstances  whether 
this  is  advisable.  It  has  been  done  many  times  with  good  results.  Gross 
reports  one  case  in  which  a  suppurating  pocket  was  left  by  such  a  pro- 
cedure. The  present  position  of  surgeons  in  the  treatment  of  enlarged 
prostate  favors  this  operation. 

A  Tumor  of  the  Bladder,  if  met,  may  be  operated  upon  with  forceps 
and  curette,  provided  it  can  be  made  accessible.  If  not,  it  may  be  wise 
to  change  the  plan  of  operation,  and  add  the  suprapubic  incision  to  that 
through  the  perinseum. 

Unnatural  Rigidity  of  the  Neck  of  the  Bladder  is  mentioned  by  Thomp- 
son as  occurring  in  old  men.  Allied  to  enlargement  of  the  prostate,  it 
adds  to  the  difficulty  of  getting  sufficient  room  for  the  extraction  of  the 
stone.  The  tissues  yield  but  little  to  efforts  at  dilatation,  and  free  in- 
cisions must  be  made  on  both  sides  of  the  prostate  before  the  requisite 
space  can  be  obtained.  Fortunately,  the  tissues,  when  in  this  condition, 
will  bear  more  violence  than  when  in  a  normal  state. 

Encysted  Stone. — ^A  stone  may  be  encysted  by  irregular  contractions 
of  the  bladder,  in  which  a  part  of  it  shuts  down  about  the  calculus  and 
holds  it  entrapped  in  an  offshoot  from  the  main  cavity,  or  the  stone  may 
form  in  a  diverticulum  which  existed  previously.  If  the  stone  is  not 
readily  felt  when  the  finger  enters  the  bladder,  careful  search  should  be 
made  over  the  whole  cavity  of  the  viscus. 

As  the  finger  can  not  readily  reach  all  parts  of  the  wall,  this  examina- 
tion should  be  made  with  the  vigorous  help  of  the  other  hand  pressing  in 
over  the  pubes  and  forcing  the  various  parts  of  the  bladder  wall  down 
on  to  the  examining  finger. 

If  the  encysting  of  the  stone  is  only  caused  by  muscular  contraction, 
the  neck  of  the  sac  which  is  formed  can  usually  be  dilated,  and  the  stone 
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then  falls  into  the  general  carity,  from  which  it  can  be  readily  removed. 
If  it  is  not  easily  dislodged,  it  may  be  seized  with  a  pair  of  suitable  curved 
forceps  and  withdrawn. 

"When  the  stone  forms  in  a  diverticulum,  it  may  project  into  the  cav- 
ity of  the  bladder,  or  it  may  be  wholly  contained  in  the  side  pocket.  If 
such  a  condition  is  suspected  before  operation,  the  suprapubic  incision 
would  usually  be  selected  rather  than  the  perineal.  Occasionally,  when 
the  perineal  incision  has  been  made  for  exploration,  an  encysted  stone 
may  be  found,  and  the  possibility  of  removing  it  by  that  route  will  then 
depend  on  the  position  of  the  stone  and  the  ease  with  which  it  can  be 
reached,  and  also  on  the  relative  size  of  the  neck  of  the  sac  and  that  part 
of  the  stone  contained  within  it.  Unless  the  neck  of 
the  sac  is  large  in  relation  to  the  stone,  it  is  best  to 
make  at  once  the  supra,pubic  opening ;  and  the  same 
is  the  best  procedure  when  the  pocket  is  so  far  from 
the  perinseum  that  it  can  not  be  easily  reached. 

When  the  conditions  are  favorable  for  perineal 
removal,  it  will  usually  be  found  that  a  small  spoon, 
under  the  guidance  of  the  finger,  is  the  best  means  of 
Fig.  72.— Outline  sketch    dislodging  it.     If  the  f  orceps  are  used,  care  should  be 
■which^oniy  the^maU    taken  not  to  scize  a  portion  of  the  bladder  wall  with 
w^teT'^b^to^^Ae    ^^®  ^^°^®'  ^^^  ^^^^  ^0*  *o  lacerate  the  neck  of  the  sac 
bladder.  by  too  forcibly  dragging  the  stone  through  it.     If 

the  bladder  wall  is  injured,  an  unfortunate  result  may 
usually  be  averted  by  providing  thorough  drainage  until  the  rent  is  healed. 
If  the  stone  is  adherent  to  the  bladder  wall,  it  may  be  scraped  out  with  a 
scoop  and  removed.  In  that  case,  it  is  well  to  thoroughly  curette  the 
surface  to  which  it  is  attached,  in  order  to  remove  any  bits  of  calcareous 
matter  -svith  the  granulations  upon  which  they  were  deposited.  In  such 
a  case  it  is  important  to  afterward  guard  against  the  alkaline  fermenta- 
tion of  the  urine.  Keyes  advises  the  after-use  of  irrigation  of  the  blad- 
der with  dilute  nitric-acid  solution. 

Stone  too  large  for  Perineal  Removal. — If  the  stone  is  so  large  that  it 
can  not  be  safely  removed  through  the  perinseum,  it  may  either  be  broken 
by  instruments  introduced  through  the  wound,  and  so  removed  piece- 
meal, or  it  may  be  removed  by  suprapubic  incision.  The  method  of  frag- 
mentation will  be  considered  under  perineal  litliotrity. 

COMPLICATIONS  WHICH   MAY  ARISE  SUBSEQUENTLY. 

Heemorrhage. — As  has  been  said,  tlie  patient  should  be  watched  for 
secondary  haemorrhage.  If  this  appears,  it  ]nay  usually  be  stopped  by 
the  use  of  the  cannula  with  an  air-tampon,  or  by  the  chemise  cannula, 
with  the  packing  of  the  wound.     I  have  seen  one  case  in  which  a  young 
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man  had  several  attacks  of  hsemorrliage  which  packing  failed  to  stop,  and 
which  compelled  a  reopening  of  the  wound  and  ligature  of  an  artery  be- 
lieved to  be  that  of  the  bulb. 

If  the  bladder  fills  up  with  blood-clot,  it  is  an  uncomfortable  compli- 
cation, and  may  prove  serious.  Irrigation  should  be  tried,  and  hot  solu- 
tions of  pepsin,  or  other  digestant,  have  been  used  to  dissolve  the  clot. 
Opiates  should  be  given  to  allay  the  spasm,  and  usually  the  escape  of 
urine  is  sufiiciently  free  to  allow  of  waiting  till  the  clot  breaks  up.  If, 
however,  the  urine  does  not  find  its  way  out,  and  there  seems  to  be  dan- 
ger of  suppression,  the  clot  may  be  broken  up  and  evacuated.  This  may 
be  accomplished  with  the  litholapaxy-pump  and  a  large  tube  introduced 
through  the  perineal  wound.  The  bleeding  usually  comes  from  the  deep 
wound,  and  this,  therefore,  should  be  again  carefully  packed  after  the 
blood  is  removed. 

Usually  hot  water  is  a  sufficiently  good  astringent,  but,  if  more  con- 
stricting action  is  required,  alum  may  be  added  to  it.  If  there  is  a  tend- 
ency to  a  continuation  of  the  haemorrhage  from  the  mucous  membrane, 
ergot  may  be  administered  internally,  to  assist  the  contraction  of  the  blad- 
der wall  and  prostate,  as  well  as  of  the  small  vessels. 

Retention  of  Urine,  if  it  occurs,  should  be  relieved  by  the  temporary 
introduction  of  a  tube,  and  it  should  be  remembered  that  provision  for 
the  free  escape  of  urine  is  one  safeguard  against  the  occurrence  of  sup- 
pression. The  treatment  of  this,  if  it  occurs,  should  follow  the  lines  laid 
down  in  the  consideration  of  its  possible  ajjpearance  after  lithotrity. 

Calculi  or  Fragments  left  in  the  Bladder. — This  accident  is  to  be  feared 
in  cases  of  multiple  calculi,  especially  in  a  sacculated  bladder.  If  the  first 
stone  or  stones  removed  are  faceted,  others  are  to  be  looked  for.  When 
a  stone  breaks  in  the  grasp  of  the  forceps,  the  fragments  are  often  very 
hard  to  find  and  thoroughly  remove,  even  with  the  intelligent  use  of  the 
scoop  and  irrigation. 

If  a  fragment  or  other  calculus  is  left,  its  presence  may  be  suspected 
if  the  irritation  in  the  bladder  does  not  subside.  It  may  best  be  sought 
by  the  introduction  of  a  litholapaxy-tube,  and,  if  it  is  small,  it  may 
be  quickly  removed  by  the  evacuator.  If  somewhat  larger,  it  may  be 
crushed  and  pumped  out,  or  it  may  be  seized  and  drawn  out  with 
forceps. 

Phosphatic  Incrustation  of  the  Woimd. — This  occurs  occasionally,  ap- 
pearing from  the  seventh  to  the  fourteenth  day.  Thompson,  who  has 
met  with  this  condition  a  number  of  times,  advises  hip-baths  and  irriga- 
tion with  acidulated  water.  He  says  that  sometimes  the  accumulation  of 
phosphatic  material  is  considerable  in  the  deeper  parts  of  the  wound,  and 
may  require  the  use  of  the  forceps  for  its  removal.  On  one  occasion  he 
was  obliged  to  crush  a  little  calculus  that  formed  at  the  bladder  end  of 
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the  wound.     The  curette  may  do  good  service  in  removing  the  calcareous 
matter  and  the  granulations  on  which  it  is  deposited. 

WOUND   COMPLICATIONS. 

The  lithotomy  wound  is  naturally  hable  to  various  wound  diseases,  the 
more  so  as  absolute  asepsis  is  practically  impossible.  Erysipelas,  diph- 
theria, pysemia,  and  septicaemia  are  to  be  occasionally  expected,  and  when 
occurring  should  be  treated  on  general  surgical  principles.  Inflammation 
arising  in  the  wound  may  also  extend  to  the  parts  about,  and  give  rise  to 
celluhtis,  phlebitis,  prostatitis,  or  cystitis.  Occasionally  even  peritonitis 
may  arise  after  perineal  lithotomy,  being  caused  either  by  perforation  or 
injury  of  the  bladder  wall,  or  by  wounding  the  posterior  fold  of  the  peri- 
touEemn,  which  sometimes  comes  low  down  over  the  prostate,  and  may 
be  reached  if  the  incision  is  extensive.  More  remotely,  the  inflammation 
may  reach  the  kidneys,  or  the  epididymis  and  testis.  Extension  in  this 
last  direction  may  be  especially  looked  for  if  the  seminal  ducts  or  vesicles 
are  injured. 

Besides  these  more  serious  complications,  the  wound  may  heal  slowly, 
the  granulations  may  be  sluggish  or  exuberant,  and  there  may  be  a  tend- 
ency to  the  formation  of  a  fistula.  When  this  is  the  case,  the  track  may 
be  cauterized  with  a  hot  iron,  or  with  nitrate  of  silver.  The  importance 
of  diverting  the  urine  from  such  a  sinus  has  already  been  alluded  to  in 
reference  to  the  treatment  of  recto-urethral  fistulse. 

It  should  also  be  borne  in  mind  that  the  tendency  to  the  formation  of 
a  perineal  fistula  is  greatly  increased  by  any  narrowing  of  the  anterior 
urethra  which  obstructs  the  flow  of  urine  through  it.  Such  a  stricture, 
if  it  exists,  should  be  dilated  by  the  passage  of  sounds,  or  in  such  other 
way  as  seems  best. 

Injury  to  the  Seminal  Ducts  or  Vesicles. — Cases  of  impotence  from  this 
cause  have  been  alluded  to  in  the  consideration  of  the  choice  of  opera- 
tion. This  possibility  should  be  borne  in  mind  in  guiding  the  incision 
through  the  prostate,  which  should  be  directed  outward  rather  than 
downward.  The  loss  of  sexual  power  after  the  operation  may  appear 
either  as  impotence,  or,  what  is  more  common,  as  sterility.  Numerous 
instances  of  the  latter  are  on  record.  In  many  of  these  the  evidence  is 
not  good  that  the  trouble  is  due  to  injury  of  the  ducts ;  for  when,  as  has 
happened  in  many  of  them,  the  fault  is  in  the  power  of  ejaculation  at  the 
time  of  intercourse,  the  seminal  fluid  dribbling  away  after  the  act  is  over, 
it  seems  probable  that  this  failure  in  the  act  is  partly,  at  least,  due  to  in- 
jury of  the  ejaculatory  apparatus,  or  of  the  erectile  tissue  in  the  prostate 
that  directs  the  flow  of  semen. 

There  is  little  or  nothing  to  be  done  in  the  way  of  treatment,  although 
it  would  be  fair  to  try  the  use  of  sounds  and  of  mild  currents  of  elec- 
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tricity,  in  order  to  restore  the  tone  of  the  muscular  apparatus  of  the  deep 
urethra. 

Incontinence  of  Urine  is  fortunately  of  rare  occurrence.  Although 
both  the  sphincters  of  the  bladder  are  divided  in  the  operation,  the  heal- 
ing is  generally  sufficiently  complete  to  restore  their  function.  When 
this  is  not  the  case  the  incontinence  may  depend  partly  upon  general  de- 
bility, and  should  be  treated  with  tonics,  among  which  strychnia  should 
hold  a  place.  The  use  of  ergot,  too,  may  strengthen  the  contraction  of 
the  voluntary  fibers  in  the  prostate.  In  addition  to  these,  electricity  may 
be  of  use.     These  measures  failing,  the  patient  should  wear  a  urinal. 

Stricture  of  the  Tlrethra. — It  has  been  claimed  that  this  never  results 
from  the  incision  for  stone,  and  it  is  probably  true  that  a  snug  sti'icture 
is  never  so  caused. 

Since,  however,  Otis  has  called  attention  to  strictures  of  larger  caliber, 
and  has  shown  that  they  may  occasionally  give  rise  to  discomfort  and  in- 
convenience, there  is  need  that  this  subject  be  again  reviewed.  It  seems 
not  improbable  that  slight  narrowing  of  the  membranous  urethra  would 
occasionally  be  found  were  old  stone  patients  carefully  examined  with 
reference  to  this  point.  I  have  met  with  one  case  in  which  a  man  who 
had  been  cut  many  years  before  suffered  from  an  intractable  cystitis,  and 
a  slight  narrowing  of  the  membranous  urethra  was  found. 

The  use  of  large  sounds  in  this  case  showed  that  it  was  not  a  spas- 
modic stricture,  but  a  dense,  organic  narrowing  which  could  only  be 
dilated  by  the  use  of  considerable  force,  and  which  could  never  be 
brought  quite  up  to  the  caliber  of  the  rest  of  the  canal. 

BILATERAL   OPERATION. 

After  the  same  preparation  of  the  patient  as  for  the  median  operation, 
the  incision  is  made  in  a  crescentic  way  across  the  perinasum,  crossing 
the  raphe  at  a  point  about  an  inch  in  front  of  the  anus.     It  is  carried 


Fig.  73. — Dupuytren's  double  lithotome  cache. 

down  until  the  bulb  is  exposed ;  this  is  drawn  upward,  and  the  urethra 
is  opened  in  the  membranous  portion.  The  staff,  which  has  a  central 
groove,  is  here  exposed,  and  along  it  Dupuytren's  double  concealed  bis- 
toury is  slipped  into  the  bladder.  The  staff"  is  now  withdrawn,  and  the 
blades  of  the  bistoury  being  pressed  out  sideways  to  a  distance  previously 
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arranged  for  Tvith  a  set  screw,  this  instrnment  is  witlidrawii,  cutting  into 
the  lateral  lobes  of  the  prostate.  This  withdrawal  should  be  in  a  line 
somewhat  directed  downward,  in  order  to  have  the  blades  traverse  the 
thickest  part  of  the  gland.  The  finger  is  then  introduced,  and  the  stone 
is  extracted  just  as  in  the  lateral  operation. 

MEDIAN  OPERATION. 

In  this  operation  a  staff  in  the  urethra  with  a  wide  groove  on  its  under 
surface  is  used  (Fig.  54).  This  may  be  reached  either  bv  an  incision  from 
the  outside  on  the  median  line,  rapidly  dividing  the  tissues  down  to  the 
urethra,  or  by  a  dii-ect  thrust  the  knife  may  be  carried  into  the  groove  of 
the  staff  and  the  incision  then  made  from  the  urethra  outward,  while 
withdrawing  the  blade. 

If  the  latter  method  is  intended,  the  left  forefinger  is  introduced  into 
the  rectum  with  its  palmar  surface  upward.  With  it  the  apex  of  the 
prostate  is  sought  and  the  staff  is  felt  entering  it.  A  narrow,  straight 
bistoury,  with  the  cutting  edge  directed  upward,  is  now  entered  in  the 
middle  hue  about  half  an  inch  in  front  of  the  anus,  and  carried  by  direct 
thrust  into  the  groove  of  the  staff.  The  bistoury  employed  has  a  short 
cutting  edge  on  the  back,  and  as  it  is  pushed  along  the  staff  this  cuts  into 
the  apex  of  the  prostate.  Xow,  while  withdrawing  the  knife,  the  cut  i& 
made  upward  along  the  raphe.  A  straight  grooved  director  is  now  intro- 
duced into  the  bladder,  the  staff  is  withdrawn,  and  along  the  director  the 
finger  is  introduced. 

If  the  fingers  are  not  sufficient  to  produce  enough  dilatation  to  allow 
of  the  removal  of  the  stone,  more  room  may  be  gained  by  making  incis- 
ions either  directly  downward  into  the  prostate,  which  is  the  direction  in 
which  the  median  incision  is  made,  or  by  lateral  incision  added  to  this, 
if  more  room  is  desired.  Various  methods  have  been  employed  to  dis- 
tend and  enlarge  the  space  obtained  by  the  median  incision.  Forcible 
dilatation  with  special  instruments  has  been  practiced  to  some  extent,  but 
has  little  or  no  advantage  over  the  use  of  the  fingers,  with  the  addition, 
if  necessary,  of  a  probe-pointed  bistoury. 

In  the  medio-ljilateral  operation  the  incision  is  to  be  made  from  with- 
out inward,  until  the  membranous  urethra  is  opened,  and  then  through 
the  groove  of  the  staff  the  double  lithotome  cache  of  Dupuytren  is  to  be 
introduced  and  the  incision  made  through  the  lateral  lobes  of  the  pros- 
tate, exactly  as  in  the  bilateral  operation. 

Other  methods  of  performing  perineal  lithotomy  might  be  mentioned, 
such  as  the  prerectal.  the  operation  upon  an  angular  staff  of  Buchanan, 
the  operation  upon  the  straight  staff  of  Aston  Key.  These  operations 
are,  however,  at  the  present  time,  practically  out  of  date,  and  descriptions 
of  them  would  be  out  of  place  in  this  account  of  modern  procedures. 
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They  can  be  found  fully  described  in  Keyes's  exhaustive  article  on  Stone 
in  the  Bladder,  published  in  Ashhurst's  Encyclopaedia  of  Surgery,  and 
also  in  Thompson's  Practical  Lithotomy  and  Lithotrity. 

4.  Perineal  Lithotrity. 

In  the  performance  of  lithotomy  it  has  always  been  a  frequent  occur- 
rence to  have  the  stone  break  or  crumble  in  the  forceps.     The  idea  has 
therefore  forced  itself  upon  many  operators,  that  by  frag- 
mentation much  larger  stones  could  be  removed  through  the 
peringeum  than  would  otherwise  pass  this  route. 

Many  instruments  have  been  devised  to  accomplish  this 
end,  some  of  which  are  here  represented.    While  this  method 


Fig.  75. — Dolbeau's  shield  to  protect  the  walls  of  the  wound  during  crushing. 

has  been  used  by  many  surgeons  to  supplement  the  ordinary 
operations  for  stone  removal,  and  to  help  them  out  of  a  hard 
place  when  they  were  brought  face  to  face  with  a  large  stone 
and  insuiBcient  room  for  its  removal,  the  suggestion  that 
perineal  lithotrity  should  be  made  a  regular  procedure  to  be 
often  resorted  to  in  preference  to  other  methods,  has  been 
made  by  a  few  operators. 

Dolbeau  devoted  much  thought  and  ingenuity  to  the 
elaboration  of  this  operation,  and,  with  his  ingenious  dilator 
introduced  through  the  median  incision,  he  proposed  to  dilate 


Fig.  76. — Dolbeau's  lithoclast. 


Fig.  74.— Dol- 
beau's dilator. 


the  neck  of  the  bladder  to  a  size  sufficient  for  the  introduction  and  oper- 
ation of  his  powerful  lithoclast.  His  endeavors,  however,  were  never 
successful  in  establishing  this  operation  on  a  firm  basis. 


722 


STOXE   IN   THE   BLADDER. 


At  the  time  when  the  treatment  of  stone  was  in  its  transitional  state, 
in  the  seventh  decade  of  this  century,  Harrison  again  brought  forward 
the  question  of  crushing  stones  through  the  perinteum,  and  urged  its  wide 

adoption.  Soon  after,  however,  the  ap- 
pearance of  htholapaxj,  and  the  papers 
of  Garson  and  Peterson  on  suprapubic 
technique,  turned  the  attention  of  sur- 
geons in  other  directions. 

'Now,  again,  a  strong  advocate  for  this 
operation  has  appeared  in  the  person  of 
Surgeon-Major  J.  R.  Keith.  His  experi- 
ence in  stone  operations  has  been  gath- 
ered in  India,  where  he  has  had  a  consid- 
erable experience.  Allusion  has  already 
been  made  to  his  method  of  evacuation 
after  crushino:.  Havino^  met  with  several 
cases  in  which  the  stones  were  too  large 
to  be  grasped  by  the  ordinary  hthotrites, 
owing  to  the  separation  being  so  great 
that  the  screw  would  no  longer  lock,  he 
had  a  larger  lithotrite  constructed  Avith  a 
longer  screw,  with  the  purpose  of  using  it 
through  a  perineal  opening. 

He  has  operated  upon  several  cases  in 
this  way,  simply  by  incising  the  membran- 
ous urethra,  and  conducting  the  whole 
operation  through  the  thus  shortened 
route.  Occasionally  he  has  met  a  stone 
so  large  that  it  can  not  be  grasped  even 
by  this  large  lithotrite.  In  such  cases  he 
somewhat  enlarges  the  incision  in  the 
perinaeum,  and  dilates  the  membranous 
and  prostatic  urethra  to  a  size  through 
which  he  can  easily  introduce  a  pair  of 
strong  lithotomy-forceps.  With  these  he 
seizes  the  stone,  and  while  holding  it 
firmly  he  introduces  a  chisel,  fixes  its 
edge  against  the  stone,  and  then,  with  the 
blows  of  a  hammer,  breaks  it.  At  the 
same  time  he  forcibly  closes  the  forceps,  and  thus  brings  out  any  frag- 
ments that  remain  between  the  jaws.  Tliis  proceeding  he  repeats  until 
he  has  brought  the  whole  stone  away.  He  says  that  in  this  way  he  on 
one  occasion  removed  a  stone  weighing  seventeen  ounces.     His  reported 


Fig.  77. 


-Eigal's  stone  perforator 
and  crusher. 


SUPRAPUBIC   LITHOTOMY.  723 

results  have  certainly  been  very  good,  but  his  methods  have  not  yet  been 
tested  by  other  operators.  Whether  they  constitute  an  advance  in  the 
treatment  of  stone,  time  will  show. 

5.  Suprapubic  Lithotomy. 

Turning  now  from  perineal  operations,  we  lind  that  the  only  other 
portion  of  the  bladder  wall  uncovered  by  the  peritongeum  through  which 
an  incision  can  be  made  lies  in  front  of  the  prostate,  and  rises  a  short  dis- 
tance above  the  pubes  in  front.  Many  anatomical  operations  have  been 
devised  for  entering  this  portion  of  the  bladder.  Attempts  have  been 
made  to  push  the  penis  downward,  and  enter  beneath  the  pubic  arch. 
Other  plans  have  contemplated  a  division  of  the  pubes.  These  theoret- 
ical routes  have  had  so  little  to  recommend  them  that  they  have  never 
been  put  to  practical  use. 

The  suprapubic  incision,  however,  which  enters  the  bladder  just  above 
the  pubic  arch,  has  lately  become  an  operation  of  the  greatest  importance 
in  the  consideration  of  surgeons. 

The  recent  advances  in  technique  and  in  wound-treatment  have,  within 
the  past  decade,  lifted  this  operation  out  of  comparative  obscurity  into 
the  position  of  being  one  of  the  surest  and  most  satisfactory  of  surgical 
methods.  This  subject  has  been  also  treated  in  the  article  upon  the  re- 
moval of  bladder  tumors.  To  avoid  repetition,  therefore,  as  far  as  pos- 
sible, the  account  which  follows  will  leave  out  much  of  the  history  and 
many  considerations  which  arise  in  connection  with  this  operation,  and 
will  only  emphasize  those  points  which  are  particularly  to  be  remembered 
in  connection  with  the  treatment  of  stone. 

History  and  Development. — The  first  recorded  instance  of  supra- 
pubic lithotomy  is  that  of  Pierre  Franco.  In  1561  he  cut  a  boy  two 
years  old  for  stone,  and  finding  the  calculus  too  large  to  remove  through 
the  perinseum,  and  urged  by  the  importunities  of  the  parents  and  the 
necessities  of  the  case,  he  pressed  the  stone  upward  with  the  fingers  in 
the  rectum,  and  cut  down  upon  it  over  the  pubes.  The  child,  though 
very  sick,  ultimately  recovered.  Franco  was  so  impressed  with  the  seri- 
ous nature  of  this  operation,  and  with  the  then  common  belief  that  wounds 
of  the  body  of  the  bladder  were  almost  necessarily  fatal,  that  he  strongly 
advised  against  a  repetition  of  the  procedure  which  had  proved  so  suc- 
cessful in  his  hands. 

In  the  year  1580  Frangois  Rousset  perceived  the  importance  of  disten- 
tion of  the  bladder  to  increase  the  space  between  the  peritoneal  fold  and 
the  pubes,  and  advised  that  the  bladder  be  filled  with  barley-water,  milk, 
or  some  mucilaginous  fluid,  the  escape  of  which  should  be  prevented  by 
compression  of  the  penis.  When  the  bladder  was  small  and  contracted, 
he  counseled  efforts  at  gradual  distention  by  diuretic  drinks,  coupled  with 
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efforts  at  forced  retention  of  urine.  He  recommended  that  the  operation 
should  be  done  with  the  patient  on  his  back  and  the  pelvis  raised,  so  that 
the  force  of  gravity  should  draw  away  the  intestines,  and  that  the  liquid 
in  the  bladder  should  gravitate  to  the  fundus  and  draw  it  out  of  the  pelvis. 
He  advised  that  the  incision  should  be  in  the  median  line  between  the  recti 
and  pyramidales  muscles,  and  that  while  the  peritoneal  fold  was  retracted 
and  protected  by  the  forefinger  a  small  opening  should  be  made  in  the 
bladder,  and  afterward  enlarged  at  need  with  a  probe-pointed  bistoury. 
We  have  in  these  recommendations  of  Rousset  an  outline  of  the  best  mod- 
ern treatment.  He  saw  and  urged  the  advantage  of  the  Trendelenburg 
position,  with  distention  of  the  bladder,  and  his  method  of  reaching  the 
bladder  is  the  one  now  employed.  The  completeness  of  his  understand- 
ing of  the  situation  is  the  more  remarkable  when  it  is  known  that  he  was 
not  a  surgeon,  and  never  performed  the  operation  that  he  so  ably  planned. 

Suprapubic  lithotomy  did  not  obtain  a  firm  foothold  in  surgical  prac- 
tice until  the  eighteenth  century,  when  it  was  revived  by  Douglas  (1T19), 
Cheselden  (1Y23),  and  Morand,  but  then  only  as  an  exceptional  method. 

Toward  the  end  of  the  century  Frere  Come  (Baseilhac)  introduced  the 
sonde-a-dard,  with  the  aid  of  which  he  did  many  successful  operations. 
His  method  of  using  this  instrument  was  as  follows : 

"When  the  median  incision  close  above  the  pubes  had  been  carried 
down  to  the  bladder  wall,  the  sound,  with  its  concealed  dart,  was  intro- 
duced into  the  bladder.  The  operator  then  put  the 
forefinger  and  thumb  of  his  left  hand  to  the  bottom 
of  the  wound,  and  with  his  right  hand  carried  the 
beak  of  the  sound  with  a  seesaw  movement  along  the 
anterior  bladder  wall,  until  its  point  came  under  the 
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Fig.  78. — Sonde-a-dard. 

middle  of  the  wound.  The  handle  of  the  sound  was  now  depressed,  and 
the  point  raised  a  nipple-like  projection  of  the  bladder  wall,  which  was 
seized  with  the  left  finger  and  thumlx  During  this  part  of  the  opera- 
tion the  peritonaeum  was  carefully  pushed  toward  the  umbilicus. 

The  sharp-pointed  director  was  now  pushed  out  of  the  sound,  appeared 
through  the  bladder  wall,  and  served  as  a  guide  to  a  bistoury,  which  made 
a  small  opening,  through  which  the  index-finger  was  at  once  slipj^ed  to 
hook  and  hold  up  the  l)ladder,  and  to  serve  as  a  guide  for  further  incision 
and  for  the  manipulations  of  removing  the  stone. 

Frere  Come  also  practiced  and  recommended  a  perineal  opening  for 
purposes  of  drainage  in  patients  cut  over  the  pubes. 
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Fig.  79. — Cut  from  frozen  section.  Bladder  con- 
tains ten  fluidounces.  A,  prevesical  fold  of 
peritonEeum ;  B,  retrovescial  peritoneal  fold. 


Fig.  80. — Bladder  distended  with  twenty 
Huidoimces.  A  and  B,  folds  of  peri- 
tonaiuni. 


Fig.  81. — Bladder  contains  six  and  a  half 
fluidounces.  Eectum  distended  with 
fifteen  fluidounces.  A  and  B  mark 
the  peritoneal  folds. 


Fig.  82. — Bladder  contains  fourteen  fluidounces. 
Eectum  distended  with  sixteen  fluidounces. 
A  and  B,  folds  of  peritonseum. 
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For  more  than  a  century  after  this  the  operation  reDnained  practically 
at  a  standstill  in  the  matter  of  technique ;  and  in  the  estimation  of  sur- 
geons it  steadily  declined 
in  importance  on  account 
of  its  high  mortality,  and 
of  the  improved  methods 
of  treating  large  stones 
through  the  perineal  open- 
ing with  powerful  crush- 
ing instruments. 

In  the  Dictionnaire  de 
Medecine,  published  in 
Paris  in  1844,  is  a  fair 
summary  of  the  feehng  of 
the  time.  The  advantages 
of  the  operation  in  the 
avoidance  of  hsemorrhage 
and  of  interference  with 
the  urethra  and  prostate 
are  dwelt  upon,  as  well  as 
the  fact  that  it  is  the  only 
possible  operation  in  cases 
of  very  large  stones.  On 
the  other  hand,  the  author  draws  a  gloomy  picture  of  the  course  and 
fatal  effects  of  urinary  infiltration,  and  closes  by  saying,  "  It  is,  then, 
owing  to  the  danger  of  urinary  infiltration,  after  this  operation,  that  the 
great  majority  of  surgeons  have  preferred,  and  still  prefer,  the  narrow 
and  embarrassed  route  that  the  periuEeum  presents  to  ordinary  calculi." 

This  opinion  of  the  operation,  expressed  in  1844,  was  not  materially 
altered  during  the  subsequent  thirty  years.     The  technique  usually  fol- 
lowed during  this  pe- 
riod   was    essentially 
that  of    Frere   Come 
with  the  sonde-a-dard, 

although    occasionally  ^^         ^^   84.-Hooked  jrorget  for  holding  up  the 

the        operation       was  MW  bladder  while  searching  its  interior. 

done  after  the  man- 
ner recommended  by 
Rousset  over  a  full 
bladder. 

In  October,  1878,  Garson,  of  Edinburgh,  published  some  investiga- 
tions made  in  the  laboratory  of  Braune,  of  Leipsic,  upon  the  changes  of 
position  of  the  pelvic  organs  when  the  rectum  was  distended  by  an  in- 


FiG.  83. — Eubber  bag  for  distention  of  the  rectum. 
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flated  rubber  bag.  The  surgical  importance  of  his  observations  was  at 
once  manifest,  for  he  found  that  the  bladder  was  lifted  out  of  the  pelvis 
to  a  considerable  degree,  and  that  the  prevesical  peritoneal  fold  was 
widely  separated  from  the  symphysis  pubis,  thus  giving  room  for  the 
performance  of  the  suprapubic  incision  without  fear  of  injury  to  the 
peritonaeum.  At  about  the  same  time  Braune  brought  this  matter  to  the 
attention  of  German  surgeons,  and  in  1880  Petersen  appeared  with  an 
article  in  Langenbeck's  Archiv  fiir  klinische  Chirurgie,  recommending 
the  procedure  as  a  good  one  surgically,  reporting  two  cases  operated  on 
in  this  way,  and  recounting  a  number  of  personal  observations  made  on 
the  cadaver. 

This  paper  of  Petersen's  gave  a  great  impetus  to  the  operation,  which 
since  that  time  has  continued  to  make  its  value  more  and  more  felt. 

Anatomy  of  the  Prevesical  Space. — The  peritonaeum,  as  it  is 
reflected  from  the  anterior  abdominal  wall  on  to  the  top  of  the  bladder, 
does  not  descend  as  low  as  the  upper  edge  of  the  pubes.  The  loose,  cel- 
lular space  between  this  fold  of  the  peritonaeum,  extending  down  between 
the  abdominal  wall  and  the  posterior  surface  of  the  pubes  in  front,  and 
the  bladder  wall  behind,  is  known  as  the  prevesical  space,  or  the  space  of 
Retzius  (cavum  Retzii).  The  distance  between  the  peritoneal  fold  and 
the  upper  edge  of  the  pubes  varies  considerably  in  different  individuals 
and  at  different  ages.  It  is  relatively  greater  in  children,  for  in  them  the 
pelvis  is  small,  and  the  bladder  lies  for  the  most  part  in  the  abdomen. 
This  interval,  too,  varies  greatly  with  different  degrees  of  distention  of 
the  bladder  ;  and  in  the  Garson-Petersen  method,  the  bladder  being  forced 
up  and  forward  by  the  dilatation  of  a  balloon  in  the  rectum,  the  peritoneo- 
pubic  interval  is  still  further  increased. 

In  some  cases  there  is  a  distinct  layer  of  fascia,  connecting  the  peri- 
tonaeum with  the  pubes  (trans versalis  fascia,  fascia  propria  of  Yelpeau), 
and  if  this  is  well  developed  it  may  do  much  to  frustrate  attempts  to  arti- 
ficially increase  the  distance  between  the  two. 

Preparatory  Treatment. — If  the  bladder  is  much  contracted,  efforts 
may  be  made  with  warm  injections  to  stretch  it  to  a  reasonable  capacity ; 
and  if  there  is  cystitis  present  with  fermenting  urine  and  mucus,  an  emol- 
lient and  mildly  antiseptic  solution  of  borax  or  boracic  acid  may  be  used 
for  this  irrigation.  On  the  day  of  the  operation  the  bowels  are  to  be 
thoroughly  emptied  by  laxatives  and  enemata. 

Description  of  the  Operation. — The  patient  being  fully  etherized 
on  a  table  of  convenient  height,  an  oval  or  pear-shaped  rubber  bag  is  in- 
troduced into  the  rectum.  This  is  easily  done  before  the  bladder  is  filled. 
Before  distending  the  rectal  bag  the  bladder  should  be  thoroughly  irri- 
gated and  then  filled  with  a  borax  solution. 

The  filling  of  the  bladder  should  be  done  with  extreme  care,  as  rupt- 
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lire  of  the  viscus  has  occurred  in  several  instances  during  this  procedure. 
If  a  bulb  syringe  is  used,  the  hand  recognizes  the  amount  of  resistance, 
and  can  judge  with  considerable  accuracy  of  the  tension  of  the  bladder. 
It  is  to  be  borne  in  mind  that  these  bladders  have  usually  been  long  dis- 
eased, and  are  not  infrequently  weakened  by  ulceration  or  sacculation. 
In  most  cases  from  six  to  ten  ounces  may  be  safely  thrown  in.  To  pre- 
vent subsequent  leakage  of  water  from  the  bladder  an  elastic  band  may 
be  tied  round  the  penis,  but  this  had  better  be  dispensed  with  if  the  blad- 
der shows  any  tendency  to  spasmodic  action.  The  rectal  bag  is  now  to 
be  slowly  filled  with  water,  and  here,  too,  great  care  should  be  taken 
against  over-distention,  for  there  is  danger  not  only  of  rupture  of  the  rec- 
tum, but  also  of  so  increasing  the  tension  of  the  bladder  as  to  cause  a  rup- 
ture there.  Dm-ing  the  filling  of  the  rectal  balloon  the  rise  of  the  blad- 
der into  the  abdomen  may  be  watched  by  palpation  and  percussion. 

Some  operators  prefer  to  dispense  with  this  rectal  distention  alto- 
o-ether,  and  operate  either  without  special  eflfort  to  increase  the  distance 
between  the  pubes  and  the  peritonaeum,  or  endeavor  to  accomplish  this 
object  by  putting  the  patient  in  the  Trendelenburg  position,  with  the 
hips  raised,  so  as  to  cause  the  abdominal  contents  to  fall  away  from  the 
pelvis,  and  to  allow  the  bladder,  drawing  in  the  same  direction  by  its 
weight,  to  separate  the  peritoneal  fold  from  the  pubes. 

The  incision  is  now  made  in  the  median  line,  extending  two  and  a  half 
to  four  inches  upward  from  o^'er  the  symphysis  pubis.  The  length  of  the 
opening  will  be  varied  according  to  the  thickness  of  the  abdominal  wall. 
The  incision  is  carried  down  between  the  recti  and  pyramidales  muscles 
into  the  prevesical  space  (cavum  Eetzii).  In  many  cases  the  bladder  wall 
is  now  at  once  in  plain  view,  but  in  others  a  layer  of  cellular  tissue,  con- 
taining more  or  less  fat,  has  to  be  separated.  This  should  be  done  by 
dividing  it  directly  down  toward  the  bladder,  and  any  dissection  or  sepa- 
ration of  these  loose  tissues  laterally  should  be  carefully  avoided,  as  such 
handling  of  them  opens  up  the  way  for  infiltration  of  urine  and  septic 
absorption. 

Sometimes  veins  of  considerable  size  lie  at  the  bottom  of  the  prevesi- 
cal space,  and  these,  when  seen,  may  be  clamped  and  cut,  or,  if  possible, 
pushed  to  one  side.  If  they  are  injured  and  give  rise  to  troublesome 
haemorrhage,  it  should  be  borne  in  mind  that  this  bleeding  usually  stops 
when  the  bladder  wall  is  incised,  much  as  the  venous  haemorrhage  in  the 
neck,  in  the  operation  of  tracheotomy,  ceases  when  the  trachea  is  opened ; 
60  that,  if  the  bleeding  points  are  not  easily  seen  and  caught  up,  the  search 
should  not  be  prolonged,  but  tlie  bladder  should  be  at  once  opened. 

If  the  peritoneal  fold  is  held  down  in  close  proximity  to  the  pubes  by 
the  prolongation  of  delicate  fascia  which  attaches  it  to  the  bone,  it  can  be 
easily  separated  with  the  scalpel  and  drawn  upward. 
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The  bladder,  when  uncovered,  should  be  opened  by  a  clean  thrust  of 
the  knife.  The  left  forefinger,  which  is  during  this  part  of  the  opera- 
tion protecting,  and,  when  necessary,  holding  up  the  prevesical  fold  of 
the  peritonseum,  should  be  at  once  slipped  into  the  opening  while  it  is 
distended  with  the  escaping  urine.  The  incision  can  then  be  enlarged 
according  to  need,  either  by  stretching,  or  with  a  probe-pointed  bistoury. 
The  opening  should  be  sufliciently  large  to  allow  the  passage  of  the  cal- 
culus without  undue  bruising  of  the  edges  of  the  incision.  The  finger 
that  is  in  the  bladder  serves  as  a  guide  for  the  forceps,  and  also  appre- 
ciates any  tightness  of  the  wound  which  needs  to  be  relieved  by  in- 
cision. 

The  stone  being  removed,  careful  search  should  be  made  to  see  that 
there  are  no  bits  of  calculous  matter  left,  and  to  detect,  if  possible,  the 
existence  of  sacculi,  in  which  stone  formation  may  have  taken  place. 
Any  further  operative  measures,  such  as  the  removal  of  a  tumor  or  a 
prominent  prostatic  lobe,  may  now  be  undertaken. 

If  the  stone  is  contained  in  a  diverticulum,  care  should  be  exercised 
not  to  unnecessarily  lacerate  the  bladder  wall  in  its  removal.  The  open- 
ing should  be  dilated  as  far  as  possible  by  gentle  force,  and  if  the  stone 
can  not  be  removed  through  it,  it  is  perhaps  better  to  crush  it  in  situ  and 
remove  it  piecemeal,  than  to  run  the  risk  of  urinary  infiltration,  which 
would  attend  any  incision  into  the  bladder  wall.  Such  incisions  have, 
however,  been  used  with  success,  and  Bryson  speaks  of  laying  open  these 
pockets  in  the  hope  of  obliterating  them.  This  was  not  accomplished  in 
his  case,  though  the  patient  did  well.  When  diverticuli  are  present,  it  is 
to  be  borne  in  mind  that  these  are  sometimes  symmetrically  arranged,  a 
knowledge  of  which  fact  may  lead  to  the  detection  of  stones  in  pouches 
so  small  that  they  would  otherwise  be  overlooked. 

The  After-Treatment  of  the  Suprapubic  Wound. — The  first 
important  question  we  have  to  decide  in  the  matter  of  the  after-treatment 
is,  whether  to  apply  sutures  to  the  bladder  wound  or  not.  There  is  con- 
siderable difference  of  feeling  among  operators  as  to  the  wisdom  of  doing 
so.  Statistics  are  too  meager  to  prove  either  plan  decidedly  superior,  but, 
as  far  as  they  go,  they  show  that  patients  have  done  better  when  the  blad- 
der wound  was  not  closed,  but  was  used  for  drainage.  The  added  dan- 
ger in  the  cases  where  the  wound  has  been  closed  seems  to  come  from  the 
increased  chance  of  infiltration  of  urine  and  septic  infection,  when  the 
bladder  leaks  after  the  outer  part  of  the  wound  has  partly  united. 

The  failure  to  unite  has  no  doubt  been  due,  in  many  instances,  to  the 
fact  that  improper  cases  were  chosen  for  closure.  It  is  evident  that  when 
the  bladder  wall  is  much  inflamed,  especially  in  old  and  broken-down  sub- 
jects, the  chances  of  healing  by  first  intention  are  very  small,  and  the  dan- 
gers of  urinary  infiltration  are  proportionately  large.     Only  those  cases. 
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then,  should  be  selected  for  suture  in  which  the  bladder  is  tolerably  free 
from  inflammation. 

Fmlher,  if  there  is  much  haemorrhage  into  the  bladder  which  can  not 
be  checked  at  the  end  of  the  operation,  this  is  to  be  looked  upon  as  a  con- 
tra-indication  to  the  closm-e  of  the  bladder  wound  by  sutures.  For  it  is 
difiicult  in  such  cases  to  conduct  off  the  urine,  owing  to  the  stoppage  of 
the  tubes  with  clots ;  and  when  these  are  clogged,  the  efforts  of  the  blad- 
der to  fi'ee  itself  soon  reopen  the  wound. 

In  spite  of  these  drawbacks  in  the  use  of  sutures  of  the  bladder,  the 
quick  recoveries  that  are  obtained  in  those  cases  in  which  the  suture  does 
hold  are  so  striking  that  operators  are  constantly  endeavoring,  by  im- 
provement in  technique,  to  make  first  intention  of  the  suprapubic  wound 
a  comparatively  sure  thing,  and  many  are  so  sanguine  as  to  beheve  that 
this  effort  will  finally  be  successful,  and  will  place  the  suprapubic  opera- 
tion easily  at  the  head  of  the  procedures  for  the  treatment  of  the  interior 
of  the  bladder.  Many  forms  of  the  continued  and  interrupted  suture 
have  been  used  in  these  woimds,  but  perhaps  the  most  useful  has  been 
the  interrupted  Lembert  sutui-e,  which  is  easily  applied,  and  has  the  ad- 
vantage of  bringing  broad  sin-faces  together. 

In  applying  a  suture,  it  is  a  good  plan  first  to  fix  a  thread  at  each  end 
of  the  incision,  by  which  the  woimd  may  be  steadily  held  in  view  during 
the  apphcation  of  the  intermediate  stitches.  Some  operators  have  ad- 
vised that  the  outer  surface  of  the  bladder  wall  be  dissected  off  for  a 
short  distance  around  the  incision,  in  order  to  prepare  a  fresh,  raw  sur- 
face which  shall  readily  unite  when  drawn  together  by  sutures.  Antal 
suggests  that  an  oval  surface  be  thus  denuded  before  the  cavity  of  the 
bladder  is  opened,  and  that  the  incision  be  then  made  in  the  middle  of 
this  refreshed  area.  AVliatever  plan  is  used,  great  care  should  be  taken 
that  none  of  the  stitches  penetrate  the  cavity  of  the  organ,  for  not  only 
would  they  favor  escape  of  urine  and  thus  make  first  intention  almost 
impossible,  but  they  would  also  be  hkely  to  serve  as  a  nucleus  around 
which  calcareous  deposits  would  form. 

"When  the  Vjladder  wound  is  sutured,  provision  has  to  be  made  for  the 
escape  of  urine,  either  by  passing  a  catheter  through  the  urethra  and  se- 
curing it  there,  or  by  putting  a  tube  out  through  the  perinaeum.  The 
latter  plan  affords  the  best  drainage,  but  involves  an  additional  operation. 
Keyes  has  sought  to  reduce  this  operation  to  a  minimum  by  the  fol- 
lowing procedure  :  He  passes  a  sound  from  the  bladder  into  the  mem- 
branous urethra,  and,  making  its  point  prominent  in  the  perinaeum,  cuts 
down  upon  it  by  a  very  small  incision.  Through  the  opening  thus  made 
a  probe  is  passed  up  into  the  bladder,  which  draws  after  itself  a  thread, 
which  in  turn  pulls  in  the  catheter. 

The  other  plan  for  the  treatment  of  these  wounds,  and  the  one  which 
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thus  far  has  had  the  most  success,  is  that  of  keeping  the  wound  open  and 
draining  the  bladder  through  it.  It  is  well  to  use  two  tubes  for  this,  and 
their  ends  should  be  carried  down  to  the  bottom  of  the  bladder  when  it 
is  collapsed  in  the  pelvis,  after  the  rectal  bag  has  been  removed.  The  use 
of  the  two  tubes  is  a  safeguard  against  the  escape  of  urine  being  stopped 
by  clots,  and  they  are  useful  for  irrigation.  They  should  be  secured  to 
the  skin,  and  their  ends  should  be  left  long  enough  to  dip  down  into  a 
bottle  between  the  thighs  ;  or,  if  preferred,  they  may  have  attached  to 
them  a  longer  piece  of  tubing,  which  hangs  down  over  the  side  of  the 
bed  and  acts  as  a  siphon  to  draw  the  urine  out  of  the  bladder.  Some 
operators  prefer  to  keep  their  patients  on  the  side  or  belly,  to  favor  drain- 
age, but  this  is  usually  not  necessary 

After  thorough  irrigation,  the  wound  should  be  dressed  antiseptically, 
with  iodoform  gauze  covering  it  closely  around  the  tubes,  and  an  absorb- 
ent dressing  outside  of  this.  For  the  first  few  days  the  bladder  may  be 
irrigated  with  a  solution  of  boracic  acid  several  times  in  the  twenty-four 
hours.  After  a  few  days  one  tube  may  be  left  out  and  a  catheter  tied 
in.  When  this  is  working  satisfactorily,  and  after  the  wound  has  con- 
tracted pretty  well,  the  remaining  tube  may  be  removed,  and  the  supra- 
pubic wound  soon  closes. 

Accidents  and  Complications  in  Suprapubic  Liithotomy. — 
Rupture  of  the  Bladder. — The  over-zealous  distention  of  the  bladder  has 
led  to  rupture  in  a  number  of  instances.  Although  this  accident  is  most 
apt  to  occur  in  the  weakened,  sacculated  bladders  of  old  men,  still  it  has 
happened  in  some  instances  in  children.  It  is  to  be  borne  in  mind  that 
the  pressure  in  the  bladder  is  very  considerably  increased  as  the  rectal  bag 
is  filled,  and  as  much  care  should  be  exercised  in  the  distention  of  this  as 
in  that  of  the  bladder. 

Especially  is  this  care  of  importance,  in  view  of  the  fact  that  the 
rectum  itself  has  been  ruptured  not  a  few  times  by  over-distention, 
and  fatal  results  have  followed.  The  knowledge  that  these  accidents 
may  happen  should  be  a  sufiicient  safeguard  against  their  occurrence  in 
skillful  hands,  except  in  conditions  of  weakness  which  could  not  be  sus- 
pected. 

Septic  Infiltration.— This  is  a  complication  that  may  arise  in  the 
wound.  The  precautions  that  should  be  taken  against  it  should  comprise, 
first,  the  preliminary  purification  of  the  urine  by  internal  medication  and 
by  irrigation;  secondly,  the  thorough  observance  of  antiseptic  methods 
during  operation ;  and,  lastly,  the  adequate  provision  for  drainage  subse- 
quently. The  loose,  cellular  spaces  about  the  neck  of  the  bladder  should 
be  disturbed  as  little  as  possible  during  the  operation,  for  pockets  are 
easily  created  in  it  by  too  much  handling,  and  the  way  is  thus  prepared 
for  penetration  of  urine  into  the  deep  parts. 
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STONE  IN  THE  FEMALE  BLADDER. 

A  stone  forms  in  the  female  bladder  far  more  rarely  than  in  the 
male.  This  is  due  in  part  to  the  anatomical  arrangement  of  the  parts. 
Through  the  soft  and  distensible  female  urethra  small  renal  calcuH  which 
reach  the  bladder,  and  sand  and  gravel  which  form  there,  are  quickly  and 
easily  passed.  Moreover,  the  rarity  of  stricture  in  the  female  urethra, 
and  the  absence  of  any  prostate  to  cause  obstruction  by  enlargement,  make 
the  occurrence  of  retained  (residual)  urine  very  infrequent ;  and  this 
fruitful  cause  of  fermentation  and  consequent  formation  of  secondary 
stones  in  the  male  is  therefore  not  so  active  in  the  female.  On  the  other 
hand,  women  are  subject  to  hysteria,  and  the  short  urethra  is  favorable 
to  the  introduction  of  foreign  bodies  about  wliich  calcuh  may  form. 

After  operation  upon  a  vesico- vaginal  fistula  a  stone  may  form  either 
as  an  incrustation  upon  granulations  projecting  into  the  bladder  at  points 
where  the  mucous  membrane  has  healed  imperfectly,  or  a  wire  stitch  may 
serve  as  a  nucleus.  If  a  stitch  cuts  through  one  margin  of  the  wound 
and  remains  attached  to  the  other,  its  end  may  fall  within  the  bladder  and 
the  opening  may  close  outside  of  it,  leaving  it  projecting  into  the  vesical 
cavity.  I  have  met  with  one  such  case  in  which  two  stitches  thus  escaped 
skillful  operators,  and  in  which  a  tendency  to  stone  formation  persisted 
until  they  were  discovered  and  removed. 

Instances  are  reported  in  which  large  stones  have  by  ulceration  gradu- 
ally worked  their  way  through  the  vaginal  septum  and  have  thus  es- 
caped ;  in  other  cases  they  have  gradually  worked  their  way  out  along 
the  urethra  by  a  process  of  combined  dilatation  and  ulceration,  and  have 
thus  finally  been  expelled.  Stones  thus  voided  have  reached  a  weight  of 
from  two  to  twelve  ounces.  Keyes  gives  an  account  of  many  such.  In 
most  of  the  cases  incontinence  has  followed,  but  Agnew  reports  a  case  of 
spontaneous  expulsion  of  a  stone  through  the  vagina,  in  which,  though 
the  calculus  was  as  large  as  a  goose-egg,  no  incontinence  remained ;  and 
in  another  case,  mentioned  bv  Keyes,  a  stone  havino:  a  circumference  of 
five  inches  was  passed  by  a  woman  of  eighty  years,  and  only  temporary 
incontinence  followed. 

Instances  are  recorded  in  which  a  stone  has  proved  a  serious  obstacle 
to  labor,  and  in  which  both  mother  and  child  have  l)een  lost  through  this 
complication. 

The  symptoms  of  stone  in  the  female  do  not  differ  essentially  from 
those  observed  in  the  male,  although  an  appreciation  of  their  significance 
may  be  interfered  with  liy  the  coincidence  of  uterine  or  other  pelvic 
disorders.  In  the  case  above  alluded  to,  in  wliich  stones  formed  on  wires 
projecting  into  the  bladder,  it  was  noticeable  that  as  long  as  the  stone 
remained  attached  to  the  -ware  in  the  vesical  wall  it  did  not  give  rise  to 
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characteristic  symptoms ;  but,  the  moment  it  became  detached,  all  the 
symptoms  were  at  once  present  in  their  intensity. 

Tlhe  physical  examination  for  a  stone  in  the  female  bladder  is  an  easy 
one.  If  large,  it  may  be  made  out  by  vaginal  touch,  and  with  a  finger 
in  the  vagina  and  a  sound  in  the  bladder,  all  parts  of  the  vesical  cavity 
may  be  thoroughly  searched. 

Operative  Treatment. — The  only  methods  of  removal  of  stone 
from  the  female  bladder  that  meet  with  modern  approval  are :  1.  Dila- 
tation of  the  urethra.  2.  Litholapaxy.  3.  Yaginal  lithotomy.  4.  Su- 
prapubic lithotomy. 

Dilatation  of  the  Urethra. — This  method  is  applicable  to  the  treatment 
of  small  stones.  Bryant  states  that  stones  up  to  two  inches  in  circumfer- 
ence may  be  thus  removed  without  causing  incontinence ;  and  Keyes 
places  practically  the  same  limit  when  he  says  that  he  has  dilated  up  to  a 
diameter  of  three  quarters  of  an  inch. 

If  the  urethra  is  dilated  further  than  this,  the  fibers  of  the  sphincter 
are  apt  to  be  ruptured  and  incontinence  to  result,  so  that  for  stones 
which,  when  in  the  grasp  of  the  forceps,  have  a  diameter  greater  than 
three  fourths  of  an  inch,  it  is  best  to  choose  some  other  method. 

The  dilatation  may  be  carried  out  first  with  large  sounds  or  uterine 
dilating  stems,  and  then  with  the  fingers,  if  they  are  sufiiciently  slender. 
Keyes  has  found  the  dilator  of  Dolbeau  a  convenient  instrument.  Hav- 
ing attained  a  sufficient  degree  of  dilatation,  a  slender  pair  of  forceps  may 
be  introduced  and  the  stone  seized  and  removed. 

Litholapaxy. — This  operation  is  easily  performed  in  woman,  and 
is  to  be  chosen  for  the  great  majority  of  stones.  Even  those  small 
enough  for  removal  through  the  dilated  urethra  may  best  be  treated  by 
crushing,  which  causes  even  less  injury  of  the  parts. 

In  using  the  lithotrite  it  is  usually  convenient  to  have  the  patient  in 
the  lithotomy  position.  The  contour  of  the  bladder  is  now  to  be  remem- 
bered, for  in  woman  the  presence  of  the  uterus  behind  the  bladder  makes 
the  posterior  wall  of  the  latter  irregular  and  flatter  than  in  man,  so  that 
the  fragments  lying  upon  it  do  not  naturally  gravitate  to  the  center,  as  in 
the  male  bladder. 

Difficulty  in  seizing  the  fragments  will  then  be  met,  if  the  handle  of 
the  lithotrite  is  held  at  an  angle  of  forty-five  degrees  with  the  horizon. 
To  obviate  this,  the  instrument  should  be  held  almost  vertical.  The 
blades  then  rest  on  the  yielding  vaginal  wall,  close  to  the  urethral  open- 
ing, and  depressing  this  they  make  it  the  most  dependent  part  of  the 
bladder,  into  which  fragments  gravitate  and  where  they  may  be  readily 
seized.  Occasionally,  in  cases  of  difiiculty,  the  fingers  may  be  used  to  raise 
the  vaginal  septum,  and  thus  to  bring  the  stone  into  reach. 

For   the  evacuation  of  the  debris,  a  short,  straight  tube   should  be 
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used,  and  if  the  urethra  is  distensible,  one  of  good  cahber  may  be  chosen. 
If  there  is  reason  to  believe  that  a  stitch  remaining  from  a  Tesico-vaginal 
operation  is  the  cause  of  the  stone,  a  careful  search  should  be  made  along 
the  hne  of  the  cicatrix.  This  may  well  be  done  with  the  forceps  or  sound 
in  the  bladder  and  the  finger  in  the  vagina.  In  the  case  alluded  to,  one 
stitch  was  felt  and  removed  through  the  vagina,  and  the  other,  which 
could  not  be  felt,  was  finally,  after  a  long  search,  caught  with  the  forceps 
in  the  bladder  and  twisted  away  from  its  attachment.  The  granulations 
which  may  exist  along  the  vesico- vaginal  scar  should  be  thoroughly 
curetted  away. 

Litholapaxy  may  seem  unsuitable  if  the  stone  is  too  large  or  hard  to 
crush,  or  if  it  is  too  tightly  grasped  by  the  bladder  to  allow  of  the 
manipulation  of  instruments.  A  foreign  body  too  large  to  come  through 
the  urethra,  and  resistant  to  crushing,  may  require  lithotomy ;  and  an  en- 
cysted stone  which  can  not  be  dislodged  with  the  lithotrite  must  be 
reached  by  cutting.  Occasionally  other  conditions  may  coexist,  such  as 
a  tumor  or  an  inveterate  cystitis,  which  are  treated  by  an  opening  into  the 
bladder,  and  the  removal  of  the  stone  is  incidental  to  this  operation. 

Vaginal  Lithotomy. — This  is  a  comparatively  safe  operation,  and  is 
suitable  for  any  of  the  conditions  enumerated  as  not  proper  for  lithola- 
paxy. It  is  so  simple  an  operation,  and  so  much  in  the  line  of  gynaeco- 
logical work,  that  it  is  frequently  chosen  by  gynaecologists  into  whose 
hands  cases  of  stone  have  fallen,  even  when  litholapaxy  might  be  apphed. 
The  possibility  of  a  persistent  fistula,  or  of  the  subsequent  formation  of 
stone  on  stitches  or  granulations,  as  well  as  the  greater  severity  of  the 
operation  and  the  length  of  time  required  for  convalescence,  should  all  be 
considered  before  choosing  this  operation  needlessly. 

The  operation  may  be  done  with  the  patient  on  the  back,  or  in  Sims's 
position.  The  vagina  is  held  suitably  open  with  specula ;  a  sound  is  in- 
troduced into  the  bladder,  and  the  tip  is  made  prominent  against  the 
vesico- vaginal  septum  just  within  the  bladder.  The  wall  of  the  vagina  is 
then  steadied  with  tenacula  or  forceps,  and  an  incision  is  made  directly 
down  on  the  tip  of  the  sound.  This  opening  may  be  enlarged  by  scissors 
and  by  stretching  till  it  is  large  enough  for  the  removal  of  the  stone.  If 
the  stone  is  very  large,  it  may  be  crushed  in  situ  and  removed  piecemeal. 

The  wound  in  the  bladder  may  then  be  at  once  closed  by  stitches,  or 
it  may  be  left  to  heal  spontaneously,  any  fistulae  which  remain  being 
afterward  closed  by  operation.  If  this  plan  is  followed,  the  vagina  and 
bladder  must  be  constantly  washed  out,  to  prevent  phosphatic  incrusta- 
tion of  the  wound. 

The  tendency  to  spontaneous  healing  is  so  great  in  some  cases  that, 
where  it  is  desired  to  keep  up  bladder  drainage  for  a  time,  Emmet  advises 
attachiner   the   mucous   membrane  of  the  bladder  and  vacrina  toerether 
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around  the  incision,  thus  making  the  opening  permanent  until  it  is 
thought  wise  to  close  it  by  opej-ation. 

Suprapubic  Lithotomy. — Rarely  it  may  happen  that  a  stone  is  too  large 
for  vaginal  lithotomy  and  too  hard  for  crushing.  In  such  a  case  a  supra- 
pubic incision  may  be  chosen. 

A  colpeurynter  in  the  vagina  might  be  of  assistance  in  this  operation, 
but  I  am  not  aware  of  any  instance  of  its  employment.  The  technique  is 
the  same  as  in  the  operation  on  the  male  bladder. 


11.    PROSTATIC    CALCULI. 

The  prostatic  urethra  at  times  contains  concretions  which,  originating 
in  the  kidneys  or  bladder,  have  lodged  in  the  prostatic  sinus.  These 
will  be  considered  under  the  head  of  "  Stone  in  the  Urethra."  Besides 
these,  there  are  to  be  found  in  the  prostate  stones  which  have  their  ori- 
gin in  the  gland,  and  which  are  wholly  distinct  from  the  other  urinary 
calculi. 

The  so-called  corpora  amylacea  are  almost  constantly  present  in  the 
glands  and  ducts  of  the  prostate.  In  a  series  of  one  hundred  prostates 
examined  by  Thompson,  these  bodies  were  found  in  every  instance.  In 
the  younger  prostates  they  were  of  microscopic  size,  while  in  older  organs 
they  were  almost  always  visible  to  the  naked  eye.  These  are  quite  dif- 
ferent from  the  bodies  of  the  same  name  that  are  found  in  the  brain. 
They  are  yellow,  brown,  or  black  in  color,  and  are  apparently  formed  by 
the  inspissation  of  the  prostatic  secretion.  They  are  usually  so  small  as 
to  give  rise  to  no  symptoms,  but  occasionally  they  have  lime  salts  deposited 
in  them,  and  may  then  grow  very  considerably  in  size  and  give  rise  to 
much  trouble.  Thompson  regards  the  deposition  of  lime  salts  in  them 
as  evidence  that  they  are  felt  by  the  surrounding  tissues  as  foreign  bodies, 
and,  by  the  irritation  that  they  cause,  lead  to  the  precipitation  of  lime 
about  them. 

They  exist  either  in  an  isolated  form,  each  calculus  occupying  a  little 
pocket  of  its  own  in  the  gland,  or,  not  uncommonly,  several  concretions 
may  lie  together  in  a  single  pouch.  In  this  case  they  are  closely  applied 
to  each  other,  and  fit  together  with  corresponding  facets.  Sometimes 
they  coalesce  to  form  composite  stones.  In  this  way  large  calculi  result, 
and  they  may  even  project  back  into  the  bladder. 

The  salts  of  which  these  prostatic  calculi  are  made  up  are  the  phos- 
phate and  carbonate  of  lime.  They  are  very  hard,  and  have  a  smooth, 
polished  surface  like  porcelain,  which  distinguishes  them  from  the  rougher 
urinary  calculi.  When  they  lie  in  pockets  connecting  with  the  urethra, 
so  that  the  urine  has  ready  access  to  them,  they  may  become  coated  with 
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Fig.  85. — Prostatic  calculus.  Showing 
ttie  granular,  nucleated  centre  sur- 
rounded by  laminated  layers. 


other  urinary  salts.  In  this  way  mixed  calculi  result,  which  may  attain 
great  size.  Thompson  cites  four  instances  in  which  a  large  number  of 
such  calculi  were  removed  from  pouches  which  they  had  formed  for 

themselves  in  the  prostate  and  surrounding- 
tissues.  They  sometimes  by  irritation  give 
rise  to  suppuration,  leading  to  an  abscess 
in  the  prostate  which  may  open  into  the 
urethra  or  may  perforate  the  gland  in  some 
other  direction ;  the  pus  may  appear  in  the 
perinseum,  or  may  break  into  the  rectum  or 
bladder. 

The  symptoms  arising  from  them  are 
those  of  prostatic  irritation,  and  if  they 
press  or  encroach  upon  the  prostatic  urethra  they  may  lead  to  obstructive 
symptoms  such  as  are  present  in  enlarged  prostate. 

Diagnosis. — It  is  extremely  difficult  to  determine  the  existence  of 
one  of  these  calculi  in  the  prostate,  unless  some  portion  of  it  so  projects 
into  the  prostatic  urethra  that  it  can  be  detected  with  the  sound.  Occa- 
sionally their  presence  may  be  suspected  when,  by  the  rectal  touch,  very 
hard  bodies  are  felt  in  the  substance  of  the  gland,  especially  if  these  are 
observed  early  in  life,  before  hard,  fibrous  growths  are  likely  to  appear 
in  the  prostate.  If  abscesses  have  already  formed  about  the  stone,  and 
liave  broken  or  been  opened  externally,  a  search  with  a  probe  through  the 
fistulous  openings  that  are  left  may  lead  to  the  discovery  of  calcareous 
matter. 

Treatment. — The  only  treatment  of  these  cases  is  either  by  palliation 
or  operation.  The  stone  should  always  be  removed  if  the  patient  is  in  fit 
condition  for  surgical  interference. 

It  may  rarely  happen  that  the  stone  projects  so  far  into  the  prostatic 
urethra  that  it  can  be  pushed  back  into  the  bladder  and  there  crushed. 
Usually,  however,  the  stone  is  so  inclosed  in  the  prostate  that  it  can  not 
be  dislodged  or  reached  through  the  urethra,  and  can  therefore  only  be 
removed  by  incision. 

The  median  operation  is  the  suitable  one  for  these  cases,  for  it  affords 
a  direct  route  to  the  stone,  and  usually  gives  sufiicient  room  for  its 
removal.  If  the  stone  is  too  large  for  removal 
opening,  a  lateral  or  bilateral  incision  may  be  used 


through 


the   median 
If  the  stone  lies 

wholly  in  a  pocket  in  the  prostate,  the  bladder  will  not  be  entered  by  the 
operation.  It  should  always,  however,  be  explored,  to  see  whether  it 
contains  a  urinary  calculus  as  well. 
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III.   STONE   IN   THE   URETHRA. 

It  is  a  rare  occurrence  to  have  a  stone  originate  in  the  urethra. 
Occasionally  calcareous  salts  (phosphates  and  carbonates)  are  deposited  on 
ulcerated  patches  in  the  urethra  posterior  to  a  stricture,  and  these  may 
accumulate  till  they  assume  the  proportions  of  a  stone.  In  the  same  way 
stones  may  form  in  pockets,  glandular  or  otherwise,  communicating  with 
.the  urethra,  in  which  the  urine  stagnates. 

Usually,  however,  stones  which  are  found  in  the  urethra  have  been 
formed  either  in  the  kidneys  or  bladder,  and  have  been  arrested  in  the 
urethra  during  their  passage  outward.  This  arrest  takes  place  either  at  a 
point  of  physiological  narrowing,  or  behind  a  stricture  which  has  resulted 
from  previous  urethral  disease  or  injury. 

The  prostatic  sinus,  the  membranous  urethra  just  behind  the  opening 
through  the  anterior  layer  of  the  deep  perineal  fascia  (triangular  liga- 
ment), and  the  fossa  navicularis  are  the  more  common  points  where 
stones  lodge.  At  the  peno-scrotal  angle  is  also  a  slight  narrowing  that- 
may  catch  a  stone,  which  has  successfully  passed  to  this  point. 

If  the  stone  completely  fills  the  urethra,  it  may  cause  a  stoppage  of 
water,  and  this  forced  retention  may  lead  to  great  distention  of  the 
bladder.  This  course  of  things  is  favored  by  the  tendency  of  the 
urethral  walls  to  close  spasmodically  upon  any  foreign  body  that  acts  as 
an  irritation  to  them.  After  the  overfilling  of  the  bladder  and  the 
urethra  behind  the  stone  becomes  extreme,  the  urine  usually  finds  its  way 
past  the  stone,  and  a  constant  dribbling  is  the  result  of  this  overflow. 
Keyes  has  recorded  such  a  case. 

When  the  stone  does  not  completely  fill  the  urethra,  or  if  it  lies  in  a 
pocket  to  one  side  of  the  canal,  it  may  be  carried  for  a  term  of  years 
without  leading  to  any  serious  condition  of  things.  Under  less  favorable 
circumstances  it  causes  ulceration,  and  may  lead  to  an  abscess,  or  even 
work  its  way  out  and  be  discharged  externally. 

Sometimes  several  stones  are  found  in  the  urethra  at  one  time.  In 
the  Warren  Museum  of  the  Harvard  Medical  School  is  a  set  of  calculi, 
four  in  number,  removed  from  the  urethra  by  Dr.  J.  T.  Boutelle,  of  Hamp- 
ton, Ya.  The  patient  was  a  negro,  and  had  had  discharging  fistula  in  the 
peringeum  for  ten  years.  They  are  of  a  glossy  surface,  of  porcelain-like 
hardness,  and  articulate  one  with  another  by  ball-and-socket  joints  in  a 
very  beautiful  manner.  Several  stones  may  exist  together  in  pockets 
alongside  of  the  urethra.  They  are  then  faceted,  much  like  those  which 
form  in  a  similar  way  in  prostatic  pouches. 

Symptoms. — The  symptoms  caused  by  urethral  calculi  vary  greatly. 
If  a  renal  or  vesical  stone  enters  and  is  stopped  in  the  urethra,  it  produces 
a  sudden  painful  stoppage  of  the  urine  that  is  very  characteristic.    On  the 
47 
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other  hand,  slowly  forming  stones  make  their  presence  known  by  the 
irritation  and  partial  obstruction  that  they  cause. 

If  they  are  situated  in  the  anterior  part  of  the  canal,  they  do  not 
usually  affect  the  frequency  of  urination,  and  may  be  accompanied  by  but 
little  pain.  When,  however,  the  stone  lies  in  the  prostatic  urethra,  par- 
ticularly if  portions  extend  back  into  the  bladder,  the  tenesmus  and  pain 
may  exactly  resemble  what  is  seen  in  stone  in  the  bladder. 

Diagnosis. — This  can  usually  be  made  sure  by  a  physical  examina- 
tion. All  parts  of  the  urethra  are  accessible  to  the  finger,  either  from  the 
outside  or  through  the  rectum.  The  stone  is  felt  as  a  hard  body  some- 
where in  the  course  of  the  canal,  and  a  sound  passed  down  to  it  shows  it 
to  be  calcareous.  "When  it  has  ulcerated  its  way  into  a  side  pocket,  there 
may  be  difficulty  in  bringing  the  sound  into  contact  with  it,  even  by  com- 
bined manipulation  with  a  hand  on  the  outside.  If  it  lies  in  an  abscess 
which  has  opened  externally,  a  probe  will  usually  touch  the  stone  through 
one  of  the  fistulous  openings. 

Treatment. — An  attempt  may  be  made  to  wash  the  calculus  along 
by  an  over-forcible  expulsion  of  urine,  Keyes  suggests  that  under  the 
relaxation  of  an  opiate  and  a  warm  bath  the  stream  be  stopped  suddenly 
during  urination  by  compression  of  the  meatus,  and  says  that  in  this  way 
the  anterior  urethra,  being  dilated,  may  provide  room  for  the  passage  of 
the  stone.  When  this  manoeuvre  does  not  succeed,  resort  should  be  had 
to  surgical  interference, 

A  small  stone  or  fragment,  recently  arrested  in  the  anterior  portion 
of  the  urethra,  may  perhaps  be  worked  forward  and  moved  along  the 


Fig.  86. — Alligator  forceps,  curved  and  straight. 


canal  by  manipulation.  It  sometimes  crumbles  under  the  fingers,  and  is 
then  washed  out  with  the  next  passage  of  urine.  If  it  is  not  thus  readily 
dislodged,  it  must  be  removed  either  by  instruments  passed  along  the 
canal  or  by  incision. 

A  sound  passed  doAvn  to  the  calculus,  and  then  hastily  removed  while 
the  patient  passes  urine,  may  so  distend  the  passage  in  front  of  the  cal- 
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cuius  as  to  allow  of  its  being  driven  out 


If  this  fails,  attempts  may  be 
made  to  seize  and  draw  it  out. 

The  instruments  to  be  used  along  the  urethra  are  the  alligator  forceps 
or  the  urethral  scoop.  The  stone  should  be  held  steady  with  the  fingers 
outside,  while  trying  to  grasp  it  with  the  forceps,  or  when  passing  an  in- 
strument, designed  to  act  as  a  scoop,  beyond  it. 

Keyes  describes  an  ingenious  use  of  Thompson's  urethral  dilator  in 
accomplishing  the  removal  of  a  calculus  from  the  urethra.     The  slender 


Fig.  87. — Leroy's  urethral  scoop. 

shaft  of  the  instrument  is  split  and  may  be  separated  by  screw  force. 
When  this  is  carried  down  past  the  calculus  and  then  forced  open,  the 
stone  falls  between  the  two  parts  of   the  shaft,  and  in  closing  them  again 


Fig. 


-Eeliquet's  urethral  stone-crusher. 


it  is  firmly  held,  and  may  be  withdrawn.  He  gives  the  credit  of  the  first 
use  of  this  expedient  to  Dr.  Westmoreland,  of  Georgia,  although  he  was 
himself  not  aware  of  its  previous  use  when  he  first  employed  it. 

When  a  stone  is  lodged  in  the  urethra  posterior  to  the  constrictor 
muscle,  it  may  be  possible  to  push  it  back  into  the  bladder,  where  it  can 
be  crushed.  A  large  sound  may  be  used  for  this  purpose,  or  an  evacuat- 
ing tube.     The  use  of  this  has  been  described.     (See  Litholapaxy.) 

When  a  stone  is  so  fixed  in  the  urethra  that  it  can  neither  be  drawn 
out  nor  pushed  back,  or  when  it  is  located  in  a  pocket  to  one  side  of  the 
urethra,  it  must  be  cut  down  upon  and  removed.  Incisions  made  for 
this  purpose  usually  heal  well.  It  is  better  practice,  I  think,  to  remove 
them  thus  than  to  try  to  crush  them  in  situ.  Urethral  lithotrites  work 
in  too  confined  a  space,  and  are  apt  to  lacerate  the  surrounding  parts. 
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IV.    STONE    IN    THE    URETER. 

The  stones  whicli  lodge  in  the  ureter  and  lead  to  trouble  there  have 
their  origin  in  the  calyces  and  pelvis  of  the  kidney,  and  are  carried  down 
with  the  stream  of  urine.  A  stone  never  forms  in  the  ureter  unless 
it  has  a  foreign  body  for  a  nucleus,  but  concretions  may  increase  in 
size  while  arrested  there.  Usually  renal  calculi  of  small  size  and  smooth 
surface,  when  they  once  get  started  along  the  ureter,  find  their  way 
down  into  the  bladder.  Occasionally,  however,  when  of  large  size  or 
of  a  prickly,  irregular  surface,  they  are  caught  in  the  canal  and  remain 
there  for  a  longer  or  shorter  time.  Even  comparatively  small  stones, 
if  of  sharply  angular  shape,  may  l)ecome  thus  fixed.  For  not  only 
do  the  sharp  projections  catch  in  the  mucous  membrane  and  thus  hin- 
der their  progression,  but  by  their  irritation  they  may,  as  M.  Le  Dentu 
suspects,  excite  the  ureter  to  a  contraction  that  holds  them  fixed.  It 
is  also  probably  true  that  their  irregular  shape  prevents  their  so  closely 
stopping  the  ureter  that  the  urine  collects  behind  them.  This  would 
render  inoperative  one  of  the  most  efficient  agencies  by  which  their 
progress  downward  is  effected.  For  it  is  the  gradually  accumulating 
pressure  of  the  retained  urine  that  forces  the  concretion  along  the  canal, 
and,  if  the  urine  constantly  leaks  past  the  stone,  the  accumulation  behind 
it  is  impossible. 

A  calculus  may  be  arrested  at  any  part  of  the  ureter,  but  there 
are  certain  points  where  this  arrest  is  likely  to  take  place.  First,  at 
the  entrance  of  the  pehds  into  the  ureter,  there  is  a  narrow  place,  and 
a  calculus  too  large  to  enter  is  apt  to  become  impacted  here.  Also, 
about  two  inches  below  this  there  is  a  point  at  which  calculi  are  prone  to 
lodge.     The  writer  has  met  wdth  one  instance  of  this  sort. 

Farther  down,  just  below  the  brim  of  the  pelvis,  there  is  often  a 
slight  narrowing  ;  and,  lastly,  as  the  ureter  perforates  the  bladder  wall  it 
penetrates  first  the  muscular  coat,  then  running  for  from  one  half  to 
three  quarters  of  an  inch  between  that  and  the  mucosa,  it  finally  opens 
through  the  mucous  membrane  on  a  little  nipple-like  projection  into  the 
cavity  of  the  bladder.  Just  in  this  portion  of  the  canal  calculi  frequently 
become  fixed.  Numerous  instances  are  reported  in  which  they  have  been 
removed  from  this  point. 

Occasionally  the  ureter  contains  more  than  one  stone  ;  for,  as  it  is 
not  unusual  to  see  several  calculi  in  the  kidney,  it  will  sometimes  happen 
that  one  stone  working  its  way  down  and  dilating  the  ureter  prepares  a 
way  which  others  easily  follow.  It  also  sometimes  occurs  in  calculous 
patients  that  both  ureters  will  contain  stones  at  the  same  time. 

When  a  calculus  becomes  fixed  in  the  ureter  it  produces  effects  botli 
general  and   local.      Its  general   effects   are  brought   about   by  its  me- 
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chanical  obstruction  to  the  flow  of  urine,  and  also  apparently  in  some 
cases  througli  the  reflex  effects  of  the  irritation.  Thus  it  has  happened 
that  a  calculus  lodged  in  one  ureter  has  led  to  complete  suppression  of 
urine,  owing,  first,  to  the  stoppage  of  one  kidney ;  and,  secondly,  to  the 
inhibitory  effect  produced  npon  the  other.  If  the  kidney  whose  ureter 
is  stopped  has  a  partial  outlet  for  the  urine,  either  intermittently  or  con- 
stantly, by  the  leakage  past  the  stone,  its  function  is  usually  not  de- 
stroyed, although  much  interfered  with.  In  such  a  case  we  may  have 
a  simple  hydronephrosis,  or  an  inflammatory  process  may  establish  itself 
in  the  kidney,  and  this  may  either  take  the  form  of  a  pyelitis,  and  lead  to 
a  pyonephrosis  with  perhaps  a  pyelonephritis,  or  the  kidney  substance 
may  be  mainly  afiected,  and  we  then  have  a  parenchymatous  or  intersti- 
tial nephritis. 

When,  however,  the  stone  produces  a  complete  stoppage,  we  have  an 
effect  much  like  that  which  follows  the  ligature  of  the  ureter,  and  with 
the  greater  or  less  formation  of  a  hydronephrosis  the  secreting  portion  of 
the  organ  is  gradually  destroyed.  The  writer  has  met  with  such  a  case, 
in  which  a  kidney  that  had  been  subject  to  attacks  of  renal  colic  from 
the  passage  of  stones  for  many  years,  had  its  ureter  finally  completely 
blocked  by  a  large  calculus,  and  in  consequence  lost  its  secreting  power, 
so  that  when  the  stone  was  removed  urine  no  longer  came  from  that  side. 
Usually,  under  these  circumstances,  the  remaining  kidney  becomes  hyper- 
trophied  and  performs  the  functions  of  both.  It  is  a  not  uncommon  cir- 
cumstance, however,  in  the  existence  of  a  calculous  diathesis  to  finally 
have  the  ureter  of  the  remaining  kidney  suddenly  blocked,  and  complete 
suppression  result. 

The  pain  which  a  stone  causes  is  also  to  be  taken  into  account  among 
its  serious  general  effects.  This  is  sometimes  so  severe  and  prolonged 
as  to  gradually  wear  a  patient  out  with  nervous  exhaustion  and  loss  of 
sleep.  Under  these  circumstances,  a  long-delayed  operation  will  have  less 
chance  of  success  than  one  undertaken  while  the  patient's  forces  are  well 
preserved. 

Besides  these  general  changes  which  lead  to  a  partial  disabling  of  the 
urinary  excretory  organs,  a  stone  lodged  in  the  ureter  produces  also 
serious  local  lesions  which  may  gravely  affect  life.  When  a  stone  thus 
becomes  fixed  the  first  effect  is  a  stretching  of  the  ureteral  walls,  mak- 
ing them  thinner ;  and  if  at  the  same  time  the  irritation  of  the  stone 
sets  up  an  inflammation,  they  may  be  perforated,  and  the  escape  of  urine 
and  even  of  the  stone  into  the  parts  about  may  lead  to  the  formation  of 
an  abscess. 

If,  however,  the  pressure  and  irritation  of  the  stone  do  not  lead  to 
perforation,  the  walls  of  the  ureter  gradually  become  thickened  by  the 
formation  of  fibrous  tissue  in  and  around  them.     At  the  same  time  the 


/^42  -  STONE  IN  THE   URETER. 

ureter  behind  them  is  subjected  to  an  increase  of  pressure  proportionate 
to  the  degree  of  completeness  with  which  the  calculus  stops  the  flow  of 
urine.  The  canal  is  dilated,  and  if  this  condition  of  things  persists,  the 
walls  gradually  become  thickened.  Especially  is  this  the  case  when  a 
suppurative  inflammation  of  them  is  set  up. 

Not  uncommonly  a  stone,  after  lodging  for  a  time,  moves  on  before 
the  accumulating  pressure  behind  it,  and,  again  lodging,  sets  up  the  in- 
flammatory changes  of  the  wall  at  this  new  place.  Thus  a  ureter  through 
which  many  calculi  have  passed  may  be  much  dilated  and  thickened 
through  its  whole  extent,  with  here  and  there  points  of  comparative  nar- 
rowing where  more  active  irritation  has  set  up  a  peri-ureteritis  and  con- 
sequent stricture. 

The  abscesses  which  occur  in  connection  with  impacted  stones  may, 
as  has  been  said,  appear  soon  after  the  impaction  of  the  stone,  but 
usually  do  not  form  till  late,  after  the  wall  of  the  ureter  has  been  weak- 
ened by  a  slow  process  of  ulceration.  The  pus  may  find  its  way  in 
several  directions.  Spreading  in  the  loose  connective  tissue  behind  the 
peritonaeum,  it  may  run  down  into  the  pelvis  about  the  bladder,  or  it  may 
find  its  way  upward  and  even  penetrate  into  the  pleural  cavity,  or  open 
into  a  bronchus.  Posteriorly  it  may  perforate  the  muscles  and  point  in 
the  back,  or  anteriorly  it  may  open  into  the  colon — a  coil  of  small  intes- 
tine— or  even  into  the  general  peritoneal  cavity. 

Symptomatology. — The  pain  caused  by  the  impaction  of  a  stone  in 
the  ureter  is  the  most  characteristic  symptom  of  the  condition.  Coming 
as  a  sudden  attack  of  nephritic  colic,  it  is  felt  in  the  side  and  back,  or 
may  be  referred  to  the  abdomen.  Of  a  severe,  lancinating  character,  it 
shoots  downward  toward  the  bladder,  or  into  the  scrotum  and  thigh.  If 
the  calculus  enters  the  ureter  and  works  down,  the  pain  may  sometimes 
be  felt  to  shift  downward,  but  this  is  not  always  the  case,  as  the  pain  in 
the  kidney  often  remains  severe  as  long  as  the  ureter  is  blocked.  The 
pain  is  usually  associated  with  a  frequent  desire  to  urinate. 

When  the  stone  becomes  fixed  at  some  point,  the  pain  may  gradually 
abate  in  severity,  and  may  take  on  an  intermittent  character,  periods  of 
comparative  comfort  being  interrupted  by  attacks  of  pain,  recalling  that 
of  the  first  onset  in  their  severity. 

Nausea  and  vomiting  are  the  usual  accompaniments  of  the  severe 
attacks.  An  examination  of  the  urine  will  commonly  reveal  the  presence 
of  blood  and  albumen,  and  later  pus-cells  are  also  present.  If  the  stone 
wholly  occludes  the  ureter,  so  that  no  urine  comes  from  the  affected  side, 
these  evidences  may  be  absent,  and  the  urine  will  then  appear  quite  nor- 
mal in  character  but  scanty  in  amount. 

As  has  been  said,  the  stoppage  of  the  ureter  is  at  times  partial  or  inter- 
mittent.    It  is  well,  therefore,  to  save  the  urine  from  each  micturition  in 
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a  separate  glass.  A  comparison  of  all  the  specimens  thus  collected  through 
the  day  will  often  show  great  variations  in  quality,  some  of  them  being 
quite  clear,  while  others  are  clouded  by  the  presence  of  blood  and  pus. 
Even  when  all  of  them  are  cloudy  there  may  be  considerable  differences 
in  the  amount  of  sediment  in  the  different  glasses. 

The  quantity  of  the  urine  in  twenty-four  hours  should  always  be  care- 
fully watched,  and  the  search  for  casts  and  albumen  should  be  frequently 
made.  There  is  usually  but  slight  fever  at  first  in  these  cases  of  impacted 
stone ;  but  if  inflammation  is  set  up  either  in  the  kidney  or  in  the  parts 
about  the  stone,  the  temperature  becomes  elevated.  The  formation  of 
an  abscess  gives  the  daily  fluctuation  of  temperature  characteristic  of 
suppuration. 

Diagnosis. — The  diagnosis  of  a  stone  in  the  ureter  is  not  always 
an  easy  one  to  make ;  for,  while  the  pain  of  renal  colic  is  usually  very 
characteristic,  it  sometimes  lacks  salient  features  and  is  not  easily  recog- 
nized. Moreover,  when  the  pain  is  obviously  caused  by  an  obstruction  or 
irritation  in  the  ureter,  it  is  not  even  then  always  easy  to  determine  that 
the  cause  is  a  calculus,  for  the  passage  of  sand  or  of  clots  of  blood  or 
mucus  through  the  canal,  the  pressure  of  growths  from  without,  or  the 
existence  of  a  stricture  in  its  walls,  may  give  rise  to  an  almost  similar 
train  of  symptoms,  and  the  differential  diagnosis  can  only  be  made  by  a 
painstaking  study  of  each  case,  and  is  then  not  always  feasible.  The  possi- 
bility of  confusing  these  cases  with  some  obstructive  lesion  of  the  bowels 
should  not  be  lost  sight  of.  If  the  pain  is  most  felt  in  the  abdomen,  the 
accompanying  vomiting,  and  the  constipation  which  almost  certainly 
follows  the  exhibition  of  opiates,  combine  to  form  a  very  misleading 
picture,  and  the  careful  examination  of  the  urine  must  be  relied  on  to 
prevent  a  mistake.  For  purposes  of  treatment  it  is  also  important,  after 
the  presence  of  a  calculus  is  assured,  to  make  out,  if  possible,  the  exact 
seat  of  the  concretion,  and  for  this  we  must  rely  on  a  very  careful  ex- 
ploration. 

Physical  Examination. — Unfortunately,  the  greater  part  of  the  ureter 
lies  so  deeply  that  it  can  not  easily  be  explored  by  the  touch.  The  lower 
part  of  the  canal  can  be  reached  through  the  vagina  in  woman,  and  by 
the  rectum  in  the  male,  although  even  this  is  impossible  in  the  case  of  a 
fat  man  with  a  thick  perinseum.  Palpation  through  the  vagina  is  not 
difficult,  and  the  stone  can  usually  be  recognized  in  the  last  two  or  three 
inches  of  the  ureter.  The  portion  of  the  male  ureter  that  can  be  reached 
through  the  rectum  is  much  less  considerable  than  this,  probably  not 
often  more  than  the  last  three  quarters  of  an  inch,  that  lies  in  the  wall  of 
the  bladder,  being  accessible. 

Palpation  through  the  abdomen  may  be  successful  in  a  thin  subject, 
especially  if  the  stone  is  a  large  one.     In  a  fat  patient,  or  with  a  small 
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stone,  tliis  search  would  probably  be  fruitless.  In  case  the  stone  has  so 
blocked  the  ureter  that  a  hydro-  or  pyonephrosis  has  formed  behind  it,  the 
upper  dilated  portion  of  the  ureter  may  sometimes  be  felt  below  the  en- 
larged kidney,  and  the  site  of  the  stone  would  naturally  be  at  the  lower- 
most point  of  this  swelling. 

Even  when  nothing  can  be  felt  by  the  examiner  the  probable  seat  of 
the  stone  may  sometimes  be  determined  by  the  patient's  sensations  to  pal- 
pation. A  constant  tender  spot  over  one  part  of  the  canal  is  always  sug- 
gestive of  the  seat  of  the  stone-  The  pain  at  such  a  point  is  usually  of  a 
pricking  character,  and  is  especially  to  be  elicited  by  a  sharp  push  of  the 
fingers.  When  a  stone  is  lodged  in  the  upper  part  of  the  ureter  the 
tender  point  may  also  be  sought  in  the  lumbar  region,  and  the  writer  has 
succeeded  in  removing  a  stone  from  this  portion  of  the  canal  which  was 
located  by  such  a  point  of  tenderness  in  the  back.  "When  the  indications 
do  not  point  with  sufficient  distinctness  to  any  one  spot,  and  the  condition 
of  things  is  so  serious  that  some  interference  is  demanded,  the  position  of 
the  stone  may  be  sought  by  an  abdominal  incision.  With  the  hand  in  the 
abdomen,  the  whole  course  of  the  ureter  can  be  easily  palpated,  and  the 
stone  thus  discovered.  Kecently  it  has  happened  to  two  operators  *  to  suc- 
cessfully locate  a  stone  in  this  manner,  and  in  each  case  to  remove  it  with 
good  results. 

Treatment. — The  treatment  of  these  cases  may  be  divided  into 
preventive,  non-operative,  and  operative  measures. 

The  preventive  treatment,  directed  in  general  against  the  calculous 
diathesis,  is  considered  at  length  in  the  article  on  Stone  in  the  Bladder. 

The  nor^operative  treatment  has  for  its  object,  first,  the  relief  of  the 
pain,  and,  secondly,  the  furtherance  of  tlie  passage  of  the  calculus  through 
the  canal. 

The  pain  is  often  so  severe  that  full  opiates  fail  to  give  relief.  As 
vomiting  is  apt  to  occur,  and  as  the  absorption  through  the  stomach  is 
thus  rendered  uncertain,  it  is  well  to  give  morphia  subcutaneously,  so  that 
the  exact  quantity  administered  may  be  kno\vn  and  the  absorption  may 
be  rapid.  It  is  also  to  be  borne  in  mind  that  the  pain  may  at  any  time 
cease  if  the  calculus  esca.pes  into  the  bladder.  This  cessation  of  pain  at 
once  removes  a  powerful  antidote  to  the  morphia,  and  an  amount  of  the 
drug  which  was  producing  no  toxic  symptoms  may,  after  this  relief, 
throw  the  patient  into  a  profound  and  dangerous  coma.  The  severity  of 
the  pain  and  the  danger  of  over-administration  of  morphia  make  it  wiser 
often  to  use  anaesthetics  by  inhalation ;  and  sulplmric  ether  may  be  used 
continuously  or  intermittently  for  many  hours  when  necessary.  Locally 
the  application  of  heat,  dry  or  moist,  is  of  use  in  mitigating  the  sufferings, 

*  Hall,  N.  Y.  Med.  Record,  October  18, 1890 ;  Lane,  London  Lancet,  November  8, 1890. 


OPERATIVE  TREATMENT.  740 

and  may  assist  in  relaxing  spasm.  The  passage  of  the  calculus  along  the 
canal  may  be  helped  by  the  liberal  ingestion  of  water,  and  this  is  also 
useful  in  keeping  up  the  action  of  the  kidneys  and  preventing  the  sup- 
pression of  the  urine. 

When  the  amount  of  urine  is  decidedly  diminished,  diuretics  may  be 
required.  Those  which  are  not  irritating  to  the  kidneys  should  be 
selected.  Sugar  of  milk,  in  doses  of  one  drachm,  of  a  saturated  solution 
every  two  hours,  or  diuretin,  gr.  x,  frequently  administered,  will  some- 
times be  of  service.  The  citrate  and  acetate  of  potash  may  be  tried  also, 
but  the  liberal  administration  of  water  is  perhaps  the  most  efficient  means 
of  keeping  up  the  action  of  the  kidneys.  Local  counter-irritation  by 
mustard  poultices  and  hot  fomentations  over  the  kidneys  will  greatly 
assist  in  promoting  their  action. 

Whether  solvents,  such  as  the  salts  of  lithia  or  piperazine,  can  have 
any  effect  in  reducing  the  size  of  an  impacted  stone,  is  doubtf  al,  but  they 
may  be  properly  given  in  the  hope  of  breaking  up  a  loosely  made  con- 
cretion, and  of  bringing  into  solution  crystals  that  would  otherwise  be 
deposited  upon  it.  Supporting  measures,  to  assist  the  strength  of  the 
patient  to  hold  out  under  the  strain  of  extreme  pain,  should  not  be 
neglected. 

Operative  Treatment. — Before  proceeding  to  the  consideration  of 
serious  measures  for  the  relief  of  a  stone  in  the  ureter,  it  will  be  well  to 
consider  the  history  of  these  cases  somewhat  carefully,  and  to  endeavor 
to  lay  down  some  rules  by  which  we  shall  be  decided  when  to  operate 
and  when  to  let  the  case  alone,  and  leave  it  for  the  efforts  of  l^ature  to 
cure. 

When  we  have  a  condition  of  high  fever,  with  other  indications  of 
the  formation  of  an  abscess  around  the  calculus,  our  duty  is  clear  to  open 
the  abscess  and  remove  the  irritating  cause.  Also,  when  the  obstruction 
has  led  to  a  pyonephrosis  with  a  gradual  loss  of  the  patient's  strength  and 
flesh,  the  indications  for  the  surgeon  are  again  plain,  and  an  operation 
should  not  be  delayed. 

On  the  other  hand,  it  is  not  easy  in  acute  cases  to  determine  at  first 
which  ones  are  likely  to  go  well  to  a  successful  issue,  and  to  result  in  the 
final  expulsion  of  the  stone,  and  which  must  be  assisted  by  operative 
measures.  If  in  such  a  case  the  amount  of  urine  becomes  dangerously 
small,  and  especially  if  the  presence  of  albumen  and  casts  in  that  which 
is  passed  indicates  a  serious  implication  of  the  kidneys,  an  operation 
should  be  undertaken  at  once. 

It  is  to  be  remembered,  that  if  one  kidney  contains  stones  it  is  not 
improbable  that  the  other  does  also,  and  that  the  added  work  is  being 
borne  by  an  organ  already  partly  disabled.  The  serious  impairment  of  a 
kidney  whose  ureter  is  blocked,  and  the  possible  permanent  deterioration 
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of  SO  important  an  organ,  should  not  be  lost  sight  of,  and  full  weight 
should  be  given  to  these  considerations  in  deciding  for  or  against  opera- 
tion. If  an  enlargement  of  the  kidney  and  of  the  ureter  above  the  seat 
of  the  calculus  can  be  made  out,  it  is  to  be  inferred  that  the  stoppage  is 
quite  complete,  and  that  the  kidney  is  sure  to  suffer. 

If,  on  the  other  hand,  the  urine  finds  its  way  past  the  calculus,  an  ex- 
amination of  that  passed  will  tell  us  whether  the  kidney  is  undergoing 
injury.  When  the  urine  is  at  times  clear  and  then  again  clouded  by  the 
presence  of  pus  and  blood,  showing  that  the  stoppage  on  the  affected 
side  is  complete  at  times,  an  examination  of  the  clear  specimens  will  tell 
the  condition  of  the  other  kidney,  while  in  the  cloudy  specimens  will  be 
found  evidence  as  to  the  state  of  the  kidney  on  the  affected  side. 

While  it  is  undoubtedly  true  that  a  calculus  will  occasionally  remain 
fixed  for  a  long  time  in  the  ureter  without  giving  rise  to  serious  symp- 
toms, the  fact  that  it  almost  inevitably  leads  to  a  gradual  deterioration  of 
the  kidney  makes  its  removal  when  firmly  impacted  always  desirable. 
It  may  sometimes  be  questioned  whether  the  operation  is  too  dangerous 
to  be  undertaken,  or  is  justifiable  under  the  circumstances  in  an  individ- 
ual case. 

These  operations  have  not  been  done  in  a  sufficient  number  of  cases 
to  establish  any  ratio  of  mortahty,  and  the  decision  must  be  based  upon 
general  surgical  principles.  Certain  parts  of  the  ureter  are  much  more 
difficult  to  reach  than  others.  That  portion  lying  in  the  true  pelvis  has 
been  hitherto  thought  inaccessible,  but  in  a  recent  paper  (in  the  American 
Journal  of  the  Medical  Sciences)  the  writer  has  endeavored  to  show  how 
all  parts  may  be  reached ;  and  as  some  of  the  procedures  in  the  plan  pro- 
posed have  not  yet  been  tried  in  actual  practice,  they  are  presented  here 
merely  as  anatomical  suggestions,  which,  when  tested  by  dissection,  seem 
to  have  some  value. 

In  deciding  upon  the  best  method  of  operation,  we  have  before  us  an 
anatomical  problem,  which  is.  How  can  the  ureter  be  reached  and 
opened  in  the  different  parts  of  its  course  without  injury  to  the  perito- 
naeum ? 

This  is  one  of  the  cases  in  which  it  seems  unwise  to  conduct  the  opera- 
tion through  the  abdominal  cavity ;  for,  although  the  canal  can  be  easily 
reached  and  examined  through  the  abdomen,  and  although  the  removal 
of  the  stone  in  this  manner  would  be  a  comparatively  simple  matter,  yet 
the  condition  which  would  be  left  of  an  intraperitoneal  wound  of  the 
ureter  introduces  so  much  .danger  of  urine  leakage  into  the  abdomen 
that  surgeons  have  for  the  most  part  avoided  it,  and  have  sought  to  reach 
the  canal  extraperitoneally.  The  opening  of  the  abdomen  for  the  pur- 
pose of  locating  the  stone  and  thus  properly  guiding  the  extraperitoneal 
incision  is  quite  a  different  matter,  and  of  undoubted  value. 
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Bj  what  incision,  then,  can  we  best  reach  the  ureter  extraperitone- 
ally?     Let  us  glance  a  moment  at  its  anatomy. 

The  ureter,  leaving  the  pelvis  of  the  kidney  hy  a  funnel-shaped  open- 
ing, runs  downward  on  the  anterior  surface  of  the  psoas  muscle,  crosses 
the  common  iliac  artery  and  vein  at  the  entrance  of  the  pelvis,  and  then, 
running  in  Douglas's  fold  of  the  peritonaeum,  converges  toward  the  op- 
posite ureter  and  enters  the  posterior  walls  of  the  bladder.  Here,  in  the 
male,  it  crosses  the  vas  deferens.  In  the  female  the  ureters  pass  around 
the  neck  of  the  uterus  to  reach  the  bladder.  As  the  ureters  approach 
the  pelvis  in  the  lower  part  of  their  course  through  the  abdomen,  the  left 
ureter  lies  close  to  the  spine  and  in  the  angle  between  the  bodies  of  the 
vertebrae  and  the  psoas  muscle.  On  the  right  the  ureter  is  somewhat 
separated  from  the  spinal  column  by  the  interposition  of  the  vena  cava 
inferior.     The  vein  and  ureter  lie  in  close  apposition. 

While  this  description  serves  as  a  fairly  reliable  guide  to  the  ureter  in 
most  parts  of  its  course,  still,  in  a  surgical  search  for  the  canal  deep  in 
the  tissues,  particularly  if  the  subject  be  a  fat  one,  it  is  extremely  hard  to 
find  the  lax  tube  and  to  recognize  it  in  its  collapsed  condition.  Anything, 
therefore,  which  enables  the  surgeon  to  locate  the  ureter  more  exactly 
may  be  of  great  aid  in  his  search. 

There  is  a  relation  of  the  ureter  to  the  peritona3um  a  knowledge  of 
which  will  greatly  simplify  this  search.  This  is,  the  fact  that  the  ureter 
is  adherent  to  and  always  separates  with  the  peritonaeum,  as  it  is  stripped 
up  from  the  parts  behind.  The  reason  of  this  adhesion  of  the  ureter  to 
the  peritonaeum  may  be  seen  upon  microscopical  sections  across  a  ureter 
separated  with  its  peritonaeum.  It  will  be  found  that  the  ureter  is  more 
or  less  closely  bound  to  the  under  surface  of  the  peritonaeum  by  fibrous 
bands,  and  thus  this  intimate  connection  of  tlie  ureter  to  the  membrane 
over  it  is  explained.  Moreover,  the  relation  of  the  ureter  to  that  part 
of  the  peritonaeum  which  becomes  adherent  to  the  spine  is,  within  a  slight 
range  of  variation,  pretty  constant,  the  ureter  lying  just  outside  the  line 
of  adhesion  ;  so  that,  if  the  surgeon  has  stripped  up  the  peritonaeum  and 
come  down  to  the  point  where  it  refuses  to  strip  readily  from  the  spinal 
column,  he  will  find  the  ureter  upon  the  stripped-up  peritonaeum  at  a 
short  distance  outside  this  point.  On  the  left  side  the  distance  from  the 
adherent  point  to  the  ureter  is  from  half  an  inch  to  an  inch,  while  on  the 
right  side  it  is  somewhat  greater,  owing  to  the  ureter  being  displaced  to 
the  outside  by  the  interposition  of  the  vena  cava  between  it  and  the  spine. 

If  now  a  stone  is  lodged  in  the  abdominal  portion  of  the  ureter,  it 
may  be  reached  by  an  incision  on  the  line  mapped  out  by  Israel,  which 
starts  at  a  point  on  the  anterior  edge  of  the  sacro-lumbar  mass  of  muscles, 
a  finger's  breadth  below  the  twelfth  rib,  is  carried  parallel  to  the  rib  as 
far  as  its  tip,  then  turns  down  toward  the  middle  of  Poupart's  ligament 
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till  the  line  of  usual  incision  for  tying  tlie  iliac  artery  is  reached,  then 
ao-ain  turns  toward  the  middle  line,  and  ends  on  the  external  border  of 
the  rectus  muscle.  According  to  the  seat  of  the  calculus,  the  incision 
will  be  made  on  the  posterior,  middle,  or  anterior  third  of  this  line. 

In  the  first  three  inches  of  its  course  it  may  also  be  reached  by  an 
incision  along  the  outer  edge  of  the  quadratus  lumborum  muscle,  and 
this  opening  gives  suificient  room  for  examination  of  this  part  of  the  canal, 
except  in  cases  where  the  ribs  and  ihac  crests  are  unusually  near  together. 
The  dissection  should  be  quickly  carried  down  to  the  peritonaeum,  and  this 
membrane  should  be  separated  from  the  parts  beneath,  the  finger  push- 
ing readily  in  behind  it.  The  ureter,  as  has  been  said,  adheres  to  the 
peritoneeum  and  is  lifted  up  with  it. 

The  relation  of  the  ureter  upon  the  right  side  to  the  vena  cava  infe- 
rior should  be  remembered,  and  care  should  be  taken  in  searching  for  it. 
If  a  stone  is  impacted  in  the  ureter,  it  can  usually  be  easily  found  by 
palpation  through  the  wound,  and  this  greatly  simplifies  the  search  for 
the  canal.  In  the  upper  part  of  the  pelvis  the  ureter  may  be  reached  by 
an  incision  along  the  lower  end  of  Israel's  hue,  and  in  a  child  or  thin 
person  it  might  be  accessible  in  this  manner,  even  to  a  point  behind  the 
bladder.  Practically,  however,  in  adults  of  ordinary  development,  the 
lower  three  or  four  inches  of  the  canal  can  not  be  reached  through  an 
extraperitoneal  incision  in  front. 

In  one  case  (Lane,  loc.  cit.)  in  wliich  an  incision  had  been  made  into 
the  peritoneal  cavity  for  the  purpose  of  diagnosis,  where  a  stone  had  been 
found  in  the  pelvic  part  of  the  ureter,  it  was  found  possible  with  the  hand 
in  the  abdomen  to  lift  the  stone  toward  the  crest  of  the  ilium,  where  it 
could  be  reached  by  the  extraperitoneal  incision.  This  case  suggests,  and 
it  seems  probable,  that  the  combined  incision  might  safely  be  used  in 
some  of  these  cases  where  the  calculus  is  otherwise  out  of  reach ;  and  it 
would  even  seem  possible,  in  a  favorable  case,  to  work  the  calculus  along 
the  ureter  by  manipulation  to  a  point  where  it  could  be  reached  by  an 
extraperitoneal  opening. 

"VThen  we  come  to  the  last  two  or  three  inches  of  the  ureter,  however, 
we  reach  a  region  which  can  not  be  operated  upon  through  the  anterior 
incision.  This  lower  end  of  the  canal,  too,  is  a  point  where  calculi  are 
very  apt  to  become  impacted.  Occasionally  they  even  project  into  the 
bladder,  and  in  such  a  case  they  may  sometimes  be  reached  and  removed 
either  by  dilatation  of  tlie  urethra  in  the  female,  or  by  suprapubic  incision 
in  the  male,  through  the  bladder.  There  is  always  danger,  however,  if 
the  bladder  wall  is  considerably  incised,  to  release  one  of  these  calculi, 
that  urinary  infiltration  will  take  place. 

In  the  female,  this  last  two  or  three  inches  of  tlie  ureter  runs  for  the 
most  part  within  the  broad  ligament,  and  calculi  in  this  region  can  be 
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removed  by  an  incision  tliroiigli  the  vault  of  tlie  vagina.  If  the  calcu- 
lus is  readily  felt  near  the  cervix  uteri,  and  the  incision  is  made  outward 
from  the  cervix  toward  the  side  of  the  pelvis,  there  is  little  danger  of 
opening  into  the  peritoneal  cavity,  and  the  incision  can  be  readily  carried 
down  to  the  stone.  If  it  lies  deeply,  the  parts  may  be  separated  with  the 
finger,  until  the  stone  lying  in  the  ureter  is  reached. 

In  one  such  case  the  writer  removed  a  stone  from  this  region  weigh- 
ing one  hundred  and  ninety  grains.  The  difficult  step  in  the  operation 
was  the  dislodging  of  the  stone  after  it  was  fairly  uncovered.  This  was 
finally  accomplished  by  passing  a  blunt  hook  up  over  the  calculus  within 
the  ureter,  and  by  traction  upon  this,  at  the  same  time  pushing  the  tis- 
sues aside  with  the  finger  of  the  other  hand,  the  calculus  was  finally 
drawn  down  and  delivered. 

In  the  male,  the  removal  of  calculi  from  this  region  is  much  more 
difficult.  It  would  seem  possible,  however,  that  it  might  be  accomplished 
by  an  incision  over  the  sacrum,  with  the  removal  of  a  part  of  that  bone 
after  the  manner  practiced  by  Kraske  in  cases  of  cancer  of  the  rectum. 
Dissections  made  by  the  writer  show  that  the  ureter  is  readily  accessible 
in  this  way. 

The  incision  for  thus  reaching  the  ureter  may  be  made  over  the  mar- 
gin of  the  sacrum  on  the  side  of  the  ureter  which  is  sought,  commenc- 
ing on  a  level  with  the  sacro-lumbar  articulation,  and  ending  just  below 
the  tip  of  the  coccyx.  After  dividing  the  sacro-iliac  ligaments,  the  coc- 
cyx and  the  lower  portion  of  the  side  of  the  sacrum  are  removed.  This 
may  be  readily  accomplished  with  large  gnawing-forceps,  and,  if  the  side 
of  the  bone  is  cut  away  as  high  as  the  third  foramen,  a  good  opening 
and  easy  access  to  the  interior  of  the  pelvis  are  obtained. 

In  order  that  the  view  of  the  pelvic  contents  shall  be  satisfactory,  the 
patient  should  lie  partly  on  the  side,  with  the  abdomen  dependent,  as  in 
Sims's  position.  The  cavity  of  the  wound  is  then  ballooned  out  by  the 
pressure  of  the  air,  just  as  happens  to  the  vagina  in  the  examination  for 
which  this  position  is  commonly  used. 

A  sound  introduced  into  the  rectum  now  maps  out  its  outline,  and 
serves  to  hold  it  to  one  side  during  the  subsequent  search. 

The  converging  lines  that  the  ureters  pursue  through  the  pelvis  lie 
pretty  closely  over  the  lateral  edges  of  the  sacrum,  and  this  relation  will 
help  somewhat  in  fixing  their  location  when  approaching  them  from  be- 
hind. The  normal,  collapsed  ureter  is,  under  the  most  favorable  con- 
ditions, hard  to  find,  and  care  is  required  to  avoid  wounding  the  perito- 
naeum during  the  search  for  it. 

In  the  cases  we  are  considering,  however,  we  have  the  stone  to  guide 
us  to  it,  and,  when  the  calculus  is  found,  an  incision  may  be  safely  made 
over  its  loM^er  surface,  which  is  not  covered  by  the  peritonseum. 
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In  some  one  of  these  waj^s  vre  may  hope  to  reach  and  remove  a  stone 
from  any  part  of  this  deep-lying  canal,  by  incision  directly  upon  it.  It 
may  often,  however,  be  easier  to  make  our  incision  into  the  dilated  pel- 
vis of  the  kidney,  or  the  upper  enlarged  portion  of  the  ureter,  and  then 
with  long  forceps  to  reach  and  remove  the  stone.  This  plan  has  fre- 
quently been  resorted  to  when  the  surgeon,  having  opened  the  pelvis  of 
the  kidney,  has  found  that  the  calculus  that  he  expected  to  find  there 
is  already  in  the  ureter.  It  might  also  be  a  possible  means  of  approach 
to  a  stone  in  the  pelvic  portion  of  the  ureter,  provided  the  canal 
above  was  sufficiently  dilated  to  allow  of  the  manipulation  of  instruments 
through  it. 

Lastly,  how  shall  we  treat  the  wound  in  the  ureter,  after  the  removal 
of  the  calculus  ? 

In  one  case  (Lane,  loc.  cit.)  it  was  closed  with  a  continuous  silk  suture 
with  success.  In  other  cases  this  has  not  succeeded  ;  and  considering  the 
difficulty  of  applying  a  suture,  and  the  possibility  that  it  may  serve  as  a 
nucleus  for  future  calcareous  deposit,  this  plan  would  seem  to  be  not 
without  inconvenience  and  danger. 

On  the  other  hand,  in  several  cases  the  wound  in  the  ureter  has 
healed  quickly,  without  trouble,  when  left  to  itself.  It  would  seem,  there- 
fore, best  not  to  suture  the  canal,  but  to  provide  adequate  drainage  for 
the  urine  escaping  from  it  till  the  wound  in  its  wall  closes.  The  only 
exception  to  this  is  when  the  ureter  is  opened  through  the  vagina  in  its 
lowermost  part,  where  it  is  in  intimate  relation  with  the  vaginal  wall,  and 
where  it  is  therefore  possible  to  get  sufficient  thickness  of  tissue  for  the 
application  of  stitches  without  encroaching  on  the  cavity  of  the  tube. 


THE   SURGICAL  DISEASES   OF  THE  KIDNEY. 

By  lewis   a.   STIMSON,   M.  D. 
I.    WOUNDS   AND   INJURIES  OF  THE   KIDNEY. 

Simon's  Chirurgie  der  Nieren,  the  two  parts  of  which  were  pub- 
lished in  1871  and  1876  respectively,  was  the  first  attempt  to  group  the 
various  surgical  diseases  of  the  kidney,  and  formally  to  recognize  this 
branch  of  the  general  subject  of  surgery.  Heretofore  the  onlv  mono- 
graphs on  the  diseases  of  the  kidney  had  been  the  work  of  physicians, 
and  with  reason,  for  but  little  had  been  done  in  the  way  of  surgical 
treatment  of  such  affections  as  were  amenable  thereto.  The  two  dec- 
ades of  years  that  have  followed  this  publication  have  brought  an 
amount  of  surgical  experience  in  this  department  that  is  simply  enor- 
mous ;  our  journals  and  the  records  of  our  societies  are  filled  with  the 
reports  of  cases,  and  a  number  of  attempts  have  been  made  to  collect  this 
scattered  experience  and  to  treat  the  subject  with  more  or  less  complete- 
ness and  system.  The  papers  and  articles  that  have  concerned  them- 
selves with  certain  portions  of  the  subject  will  be  referred  to  in  connec- 
tion with  these  portions ;  those  that  have  sought  to  cover  the  entire 
subject,  exclusive  of  the  corresponding  chapters  in  treatises  of  general 
and  special  surgery,  are,  more  particularly,  Morris,  1885 ;  IS'ewman, 
1888 ;  and  Le  Dentu,  1889.  Of  these  three,  the  latter  is  distinctly  su- 
perior in  orderly  arrangement,  proportionate  distribution  of  space,  and 
utilization  of  material  coming  from  all  sources.  His  classification  and 
arrangement  have  been  here  adopted,  and  his  work  has  been  made  the 
basis  of  this  article. 

Adopting  Le  Dentu's  definition,  under  surgical  diseases  of  the  kid- 
neys we  here  include  all  those  treatment  of  which  may  at  any  time  require 
surgical  or,  better,  operative  interference. 

TRAUMATISMS  OF  THE   KIDNEY. 

The  principal  papers  of  the  last  twenty  years  upon  this  subject  are 
those  of  Maas,  "  Klinische  und  experimentelle  Untersuchungen  fiber  die 
subcutanen  Quetschungen  und  Zerreissungen  der  Nieren,"  in  Deutsche 
Zeitschrift  fiir  Chirurgie,  Bd.  x,  1878 ;  Clement  Lucas,  "  On  Injuries  of 
the   Kidneys,"    in   the   Lancet,  April  19  and   26,  1884;    Edler,    "Die 
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traumatisclien  Yerletzungen  der  parencliymatosen  Unterleibsorgane,"  in 
ArcLiv  fiir  klinisclie  Chirurgie,  Bd.  xxxiv,  p.   T38,  1886-'8r ;  and  Ed- 
ward O.  Otis,  "  Injuries  of  and  Operations  upon  tlie  Kidney,"  Boston 
Medical  and  Surgical  Journal,  October,  1887. 
Edler  collected  152  cases,  divided  as  follows  : 

Subcutaneous  injuries  of  the  kidney. .  .  .• 90 

Gunshot- wounds  of  the  kidney 50 

Incised  wounds  of  the  kidney 12 

Of  the  90  subcutaneous  injuries,  Yl  were  collected  by  Maas  in  18Y8 ; 
the  remaining  19  were  those  reported  between  1878  and  1887.  The 
relative  frequency,  in  comparison  with  injuries  of  other  viscera,  is 
shown  by  Edler's  tables  relating  to  spleen  and  hver :  thus,  he  col- 
lected— 

Subcutaneous  injuries  of  the  liver,  189 ;  of  spleen,  83 

Gunshot-wounds  of  the  hver 289  ;         "  42 

Incised  wounds  of  the  liver 65  ;         "  35 

Totals 543;         "         160 

Leaving  the  details  of  the  different  classes  for  later  mention,  the  fol- 
lowing may  be  here  quoted  from  Edler's  summary :  Shock  is  present 
more  often  and  is  more  severe  than  after  injuries  of  other  viscera ;  local 
pain  is  constant  and  radiating,  especially  to  the  testes ;  colicky  pain  is 
due  to  the  plugging  of  the  ureter  by  blood  ;  hsematuria  is  a  common 
symptom  (70  per  cent),  and  often  recurrent.  The  mortality  of  the  152 
cases  was  47*3  per  cent ;  of  the  extraperitoneal  cases,  30*4  per  cent ;  of 
the  intraperitoneal,  80  per  cent ;  the  most  frequent  cause  of  death  after 
subcutaneous  injury  was  primary  hsemorrhage,  after  open  wounds,  peri- 
tonitis or  suppurative  processes. 

OPEN  WOUNDS. 

The  wound  of  the  kidney  may  be  caused  by  a  bullet  or  by  a  sharp 
instrument,  or  by  a  blunt  one,  as  a  fragment  of  shell,  the  horn  of  an  ox, 
the  prong  of  a  fork,  etc.  The  injury  may  be  limited  to  the  kidney  and 
the  overlying  soft  parts  of  the  back  and  loin,  or  it  may  be  complicated  by 
associated  injury  of  the  peritonseum  and  of  other  viscera,  or  by  the  pro- 
lapse of  the  wounded  kidney  through  the  wound.  Incised  and  punct- 
ured wounds  are  rare,  actually  and  relatively,  and  are  usually  received 
from  behind  or  from  the  side,  the  knife,  sword,  or  bayonet  penetrating 
to  the  kidney  with  more  or  less  extensive  division  of  the  wall  on  the 
way ;  in  some  cases  it  has  passed  through  the  lower  part  of  the  chest 
from  behind,  in  others  through  the  anterior  abdominal  wall.  The  same 
is  to  be  said  of  bullet-wounds,  which  are  much  more  frequent,  and  more 
commonly  associated  with  the  injury  of  other  viscera.     In  cases  in  which 
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Fig.  1. — Section  of  a  kidney  with 
a  shot  perforation  I'rom  be- 
fore backward. 


the  kidney  alone  lias  been  wounded  the  course  of  the  bullet  has  been 

oblique  from  the  neigliborhood  of  the  median  line  of  the  back  to  that  of 

the  anterior  end  of  the  eleventh  or  twelfth  rib.     In  a  case  that  came 

under  my  own  observation,  the  bullet  entered 

between  the  eighth  and  ninth  ribs  on  the  left 

side  in  the  mid-axillary  line,  passed   through 

the  pleural  cavity  without  wounding  the  lung, 

through  the  upper  end  of  the  left  kidney,  and 

through  the  peritoneal  cavity  to  the  body  of 

the  twelfth  dorsal  vertebra. 

The  injury  to  the  kidney  varies  from  a  slight 
incision  to  an  extensive  laceration,  with  the  im- 
mediate loss  of  a  large  part  of  the  organ  ;  the 
escaping  blood  spreads  through  the  adjoining 
connective  tissue  and  into  the  peritoneal  cavity, 
if  that  has  been  opened,  in  quantities  that  vary 
with  the  extent  and  character  of  the  injury ; 
the  parenchyma  of  the  organ  apparently  does 
not  often  bleed  freely  enough  to  endanger  life, 

but  if  the  larger  arterial  or  venous  branches  at  the  hilum  have  been 
divided  the  haemorrhage  may  be  promptly  fatal.  If  the  pelvis  of  tlic 
■  kidney  is  opened  the  blood  makes  its  way  into  the  ureter ;  if  in  small 
amount,  it  gives  rise  only  to  the  symptoms  of  hsematuria ;  but  if  the 
quantity  is  large,  the  blood  clots  within  the  ureter,  giving  rise  to  colicky 
pains  or  to  complete  obstruction  of  that  organ,  or  rarely,  it  may  flow 
freely  to  the  bladder  and  there  form  a  large  clot. 

A  number  of  specimens  obtained  after  sufficient  intervals  show  that 
repair  takes  place  with  the  formation  of  a  retracted,  puckered  cicatrix. 
Tillmanns  has  sought  to  show,  by  ingenious  but  not  very  satisfactory 
experiments,  that  the  kidney  itself  takes  no  part  in  the  process  of  repair, 
but  that  the  cicatrix  is  formed  by  the  evolution  of  leucocytes  migrating 
from  adjoining  vessels.  Clinical  evidence,  which  is  now  rapidly  accumu- 
lating through  operations  on  the  kidney,  indicates  that  wounds  of  the 
parenchyma  will  usually  heal  promptly  and  without  the  formation  of  a 
urinary  fistula,  but  that  the  definitive  healing  of  a  wound  of  the  pelvis  is 
more  likely  to  be  delayed  than  to  fail. 

Symptoms. — The  immediate  local  symptoms  are  the  presence  of  a 

wound  of  the  abdominal  or  thoracic  wall,  perhaps  large  enough  and  so 

situated  as  to  permit  the  recognition  of  the  wound  of  the  kidney  by  the 

eye  and  finger,  or  having  a  depth  and  direction  which  suggest  an  injury 

on  anatomical  grounds.    In  exceptional  cases  the  injured  kidney  protrudes 

through  the  wound. 

Haemorrhage,  pain,  and  shock  are  present  in  varving  degree. 
48' 
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Haemorrhage  may  be  free  through  the  external  wound,  or  the  blood 
may  be  extravasated  amid  the  loose  circumrenal  connective  tissue,  or  flow 
into  the  abdominal  cavity,  or  down  the  ureter  to  the  bladder.  It  is  ordi- 
narily slight  when  only  the  cortex  yf  the  kidney  has  been  wounded.  Sec- 
ondary and  late  haemorrhages  have  been  observed. 

The  escape  of  the  blood  through  the  ureter  to  the  bladder  is  shown  by 
hcematuria,  which  may  appear  promptly  or  tardily,  continue  for  a  longer 
or  shorter  time,  or  be  intermittent.  Intermittence  may  coincide  with 
paroxysms  of  pain,  kidney-colic — that  is,  blood  disappears  from  the  urine, 
and  then,  after  a  longer  or  shorter  interval,  paroxysmal  pains  occur,  and 
their  cessation  coincides  with  a  reappearance  of  blood  in  the  urine.  This 
sequence  of  events  is  explained  by  the  supposition  of  transient  obstruc- 
tion of  the  ureter  by  clots,  the  paroxysmal  pain  being  excited  by  the  forc- 
ing of  the  clot  through  to  the  bladder. 

Pain  may  be  slight  or  severe,  and  so  far  as  it  is  local  it  is  apparently 
referable  to  the  general  wound  rather  than  to  the  kidney  alone.  It  is 
often  noted  that  the  pain  radiates  to  the  epigastrium,  the  groin,  the  tes- 
ticle, or  the  thigh.  Paroxysmal  pain  radiating  to  the  testicle  and  accom- 
panied by  the  retraction  of  that  organ  is  distinctly  significant  of  injury  to 
the  kidney  or  ureter,  and,  as  has  been  stated,  is  supposed  to  be  provoked 
by  the  passage  of  clots.  Vesical  tenesmus  may  l)e  of  reflex  origin,  or  may 
be  due  to  the  presence  of  clots  in  the  bladder. 

Urine  may  escape  through  the  external  wound  in  large  or  small  quan- 
tities, but,  as  a  rule,  this  occurs  only  when  the  pelvis  of  the  kidney  or  the 
ureter  has  been  opened.  If  with  this  opening  of  the  urinary  tract  coin- 
cides plugging  of  the  ureter  by  a  clot,  or  its  retraction  after  division,  all 
the  urine  thereafter  secreted  by  the  kidney  must  find  its  way  to  the  ex- 
terior through  the  wound,  or  must  accumulate  in  the  peritoneal  cavity,  or 
in  some  space  made  for  itself  by  pushing  back  the  connective  tissue  sur- 
rounding the  kidney,  and  will  manifest  its  presence  by  corresponding 
symptoms. 

The  general  symptoms  are  those  of  ordinary  traumatic  shock  and 
haemorrhage,  and,  as  is  the  case  with  other  injuries  also,  those  belonging 
to  shock  do  not  correspond  with  the  extent  of  the  injury.  Some  authors 
attribute  the  nausea  and  vomiting,  which  have  been  so  frequently  noted, 
directly  to  the  kidney  and  not  to  the  shock,  basing  their  opinion  upon  the 
frequency  with  which  the  same  symptoms  accompany  other  painful  affec- 
tions of  that  organ. 

In  two  cases  of  gunshot-wound  (Ilennen,  Demme)  a  piece  of  cloth 
was  voided  through  the  urethra,  after  a  lapse  of  seven  months  in  one  of 
them. 

If  the  patient  does  not  promj^tly  succumb  to  haemorrhage  or  the 
effects  of  other  injuries,  and  if  uneventful  repair  does  not  innnediately 
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follow,  the  later  consequences  apj^ear :  suppuration  of  the  wound,  peri- 
nephritis, pyelitis,  general  or  local  nephritis,  cystitis,  and  possibly  perito- 
nitis. The  extravasation  of  blood  into  the  surrounding  connective  tissue 
favors  the  extension  of  such  suppurative  processes  as  may  be  set  up  in  the 
track  of  the  wound  or  in  the  kidney,  with  the  production  of  more  or  less 
extensive  perinephritic  abscesses,  and  the  septic  condition  thus  established 
is  increased  by  the  decomposition  of  such  urine  as  escapes  into  the  wound. 
The  resulting  abscesses  may  burrow  to  a  great  distance  in  various  direc- 
tions if  a  free  outlet  for  the  pus  is  not  provided.  If  the  patient  survives 
the  immediate  dangers'of  this  condition,  the  cavities  contract,  and  a  fistula, 
which  may  or  may  not  discharge  urine,  results.  The  co-existence  of  com- 
plications is  so  common  that  it  is  not  easy  to  say  how  much  of  the  ad- 
mitted gravity  of  these  injuries  arises  from  the  wound  of  the  kidney 
itself.  The  records  of  the  war  of  the  rebellion  contain  26  alleged  re- 
coveries from  about  70  gunshot  eases,  but  the  diagnosis  is  by  no  means  cer- 
tain in  all  of  them.  Of  50  gunshot  cases  collected  by  Edler,  28  recov- 
ered ;  of  20  uncomplicated  cases  only  5  died ;  8  uncomplicated  incised 
wounds  gave  only  1  death,  while  of  4  complicated  cases  all  died.  In  2 
cases  the  kidney  was  prolapsed  in  the  wound  ;  both  patients  recov- 
ered. 

Post-mortem  examinations,  made  where  death  had  followed  after  a 
long  interval,  or  as  the  result  of  associated  injuries,  have  shown  widely 
different  conditions.  In  some  cases  the  kidney -wound  has  been  entirely 
healed ;  in  one  with  the  bullet  incapsulated ;  in  others  the  bleeding  had 
stopped,  the  wound  was  filled  with  a  clot,  and  repair  was  apparently  pro- 
gressing in  the  usual  way ;  in  others,  abscesses  have  been  found  in  and 
about  the  kidney.  Sympathetic  inflammation  of  the  other  kidney  has 
been  occasionally  noted. 

Treatment. — In  cases  that  are  probably  uncomplicated  and  in  which 
the  haemorrhage  is  not  serious,  cases  in  which  the  diagnosis  of  a  wound 
of  the  kidney  rests  on  the  position  and  direction  of  the  peritoneal  wound 
and  on  the  presence  of  hsematuria,  the  treatment  should  be  that  of  an 
incised  or  gunshot  wound  of  any  indifferent  region  or  tissue — namely, 
cleansing  of  the  surface  and  of  the  superficial  part  of  the  wound,  and  an 
occlusive  dressing.  But  if  the  flow  of  blood  from  the  wound  is  free,  or 
if  there  is  good  reason  to  suspect  an  important  internal  haemorrhage  in 
the  perinephritic  tissues  or  the  peritoneal  cavity,  the  interference  should 
be  prompt  and  active ;  the  wound  should  be  enlarged  sufficiently  to  give 
free  access  to  the  kidney,  so  that  the  extent  of  its  injury  may  be  deter- 
mined and  suitable  measures  adopted.  If  the  bleeding  comes  mainly 
from  the  parenchyma  of  the  kidney,  it  can  be  readily  checked  by  sutures 
that  hold  the  sides  of  the  wound  together ;  if,  on  the  other  hand,  it  comes 
from  the  large  vessels  near  the  hilum,  they  must  be  secured  by  ligature, 
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or  tlie  kidney  must  be  removed.  The  narrowness  of  the  space  between 
the  twelfth  rib  and  the  crest  of  the  ilium,  and  the  depth  at  which  the  kid- 
ney lies,  may  make  the  exploration  and  search  very  difficult,  and  the  sur- 
geon should  therefore  give  himself  the  benefit  of  free  incisions  in  the 
most  favorable  positions  and  directions  (see  Nephrotomy  and  Nephrec- 
tomy) ;  and  it  may  be  necessary  temporarily  to  arrest  the  haemorrhage 
by  large  clamps  thrust  to  the  bottom  of  the  wound  in  order  that  a  suit- 
able exposure  and  examination  of  the  organ  may  be  made. 

If  the  wound  of  the  kidney  should  be  so  extensive  that  the  removal 
of  that  organ  is  necessary,  it  must  be  thoroughly  exposed  and  freed  from 
its  fatty  capsule  and  the  peritonoBum,  and  then  the  artery  isolated  and 
tied,  if  that  is  practicable,  or  the  pedicle  tied  en  masse ;  the  latter  is 
uncertain  and  correspondingly  dangerous  because  of  the  difficulty  of 
drawing  the  ligature  tightly  enough  to  control  the  vessels ;  it  is  safer  to 
use  an  elastic  hgature,  or  to  tie  the  pedicle  in  sections. 

Pluffo-ino-  of  the  wound  Avith  iodoform  gauze,  so  valuable  a  means  of 
opposing  haemorrhage  in  many  places,  is  to  be  distrusted  here,  for  the 
bleeding  may  go  on  beyond  it  into  the  peritoneal  cavity,  and  may  also  be 
accompanied  thither  by  urine. 

If  the  pelvis  of  the  kidney  is  opened  into  through  the  cortex,  the  es- 
cape of  the  urine  may  usually  be  prevented  by  suturing  the  latter  ;  but 
if  it  is  directly  opened  into,  provision  must  be  made  to  carry  the  escaping 
urine  freely  to  the  surface.  The  opportunity  should  be  utilized  to  re- 
move blood-clots  from  the  pelvis  and  the  ureter  ;  the  latter  can  be  done 
by  passing  a  soft  catheter  or  bougie  through  to  the  bladder  if  it  will  pass, 
or  by  directing  a  stream  of  water  into  the  ureter  to  wash  the  clot  out 
backward. 

Prolapse  of  the  injured  kidney  in  a  large  wound  has  been  observed  in 
a  very  few  cases,  and  has  been  given  more  prominence  in  some  systematic 
treatises  tlian  it  appears  to  deserve.  In  four  cases  quoted  by  Le  Dentu, 
the  kidney  was  removed  in  two  and  re]3laced  in  two  ;  all  the  patients  re- 
covered. It  is  taught  by  some  that  if  the  injury  is  recent  and  the  main 
yessels  not  divided  the  kidney  may  be  replaced,  but  if  several  hours  have 
elapsed  and  infection  has  probably  taken  place,  it  should  be  removed. 
The  recommendation  of  removal  is  based  upon  the  assumed  probability 
of  setting  up  a  dangerous  septic  process  in  the  perinephritic  tissues  by 
the  return  of  an  organ  presumably  covered  with  infectious  microbes ;  but 
the  argument  is  purely  theoretical,  and  there  seems  to  be  sufficient  ground 
to  maintain  that  the  risks  could  be  reduced  by  antiseptics,  iodoform  pack- 
ing, and  drainage  to  such  a  degree  that  they  would  not  outweigh  the  ad- 
vantages of  retaining  the  organ.  Of  course,  if  the  vitality  of  the  kidney 
has  been  seriously  compromised  by  division  of  its  main  vessels,  or  if  it 
has  been  so  extensively  lacerated  that  there  is  but  little  probability  that  it 
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would  be  able  to  perform  its  functions  if  it  were  saved,  the  prudent  treat- 
ment would  be  immediately  to  remove  it. 

The  treatment  of  uncomplicated  gunshot-wounds  is  guided  by  the 
same  principles  as  that  of  incised  wounds  ;  in  complicated  cases  the  char- 
acter of  the  complication  will  probably  dominate  the  treatment. 

The  inflammatory  and  suppurative  conditions  which  arise  in  conse- 
quence of  a  wound  of  the  kidney  will  be  considered  in  another  section  ; 
it  is  sufficient  here  to  say  that  the  treatment  is  to  be  conducted  according 
to  the  principles  governing  the  treatment  of  similar  conditions  in  other 
regions :  free  evacuating  incisions  and  drainage,  the  removal  of  foreign 
bodies  and  necrotic  tissue,  and  possibly  an  ultimate  nephrotomy,  as  the 
most  expeditious  and  effectual  means  of  bringing  to  an  end  processes  that 
are  endangering  the  life  of  the  patient. 

SUBCUTANEOUS  LACERATIONS  AND  RUPTURES. 

The  statistics  above  quoted  show  that  these  are  much  more  frequent 
than  open  wounds  of  the  kidney,  and  doubtless  this  numerical  superiority 
would  be  considerably  increased  if  the  statistics  should  include  the  due 
proportion  of  the  slighter  cases. 

The  injury  appears  to  be  caused  much  more  frequently  by  direct  than 
by  indirect  violence,  fifty-six  and  thirty  cases  respectively,  according  to 
Edler.  The  common  direct  cause  is  a  fall  from  a  height.  Some  authors 
describe  as  laceration  of  the  kidney  by  indirect  violence  tliose  not  un- 
common cases  in  which  transient  hsematuria  follows  violent  contraction  of 
the  abdominal  muscles  or  prolonged  exercise  on  horseback  ;  but  others — 
more  plausibly,  I  think — class  them  as  cases  of  lithiasis,  and  attribute  the 
bleeding  to  injury  of  the  somewhat  congested  mucosa  of  the  pelvis  of 
the  kidney  by  small  uric-acid  crystals  or  actual  gravel.  It  is,  however,  to 
be  remembered  that  such  muscular  efforts  appear  to  be  a  cause  of  perine- 
phritic  abscess.  Among  the  direct  causes  are  blows,  kicks,  crushings  be- 
twean  moving  bodies,  the  passage  of  the  wheel  of  a  wagon,  a  fall  against 
some  prominent  object,  like  the  corner  or  the  edge  of  a  table.  Simon 
noted  in  his  first  nephrectomy  that  the  handling  of  the  kidney  in  the 
course  of  the  operation  caused  several  subcapsular  haemorrhages;  and 
Maas  has  shown  experimentally  that  notaljle  laceration  can  be  effected 
by  the  pressure  of  the  fingers. 

The  injury  may  vary  in  extent  from  slight  subcapsular  haemorrhage  to 
complete  rupture  of  the  organ.  Apparently  the  cortex  is  involved  in  all 
cases,  but  its  laceration  may  or  may  not  extend  to  the  medullary  portion. 
Extensive  lacerations  are  commonly  transverse.  A  case  of  complete  longi- 
tudinal rupture  caused  by  the  passage  of  a  wagon- wheel  occurred  during 
the  war  of  the  rebellion,  and  is  reported  in  Circular  N'o.  3,  1871,  S.  G. 
0.,  page  106,  and  Edler  notes  two  others.     The  superficial  and  slighter 
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lacerations  vary  indefinitely  in  direction  and  extent.  The  surface  of  the 
rupture  may  be  almost  as  regular  as  that  of  an  incised  wound,  or  it  may 
be  irregular  and  pulpy.  The  anterior  and  posterior  surfaces  are  torn 
with  equal  frequency  (Edler).  Of  Morris's  twelve  cases,  seven  were  par- 
tial ruptures,  extending  through  half  the  thickness  or  less  of  the  organ  ; 
two  were  complete  divisions  ;  in  one  the  entire  kidney  was  crushed  to 
pulp ;  in  one  there  was  only  subcapsular  liaBmorrhage  ;  and  in  one  there 
was  blood  in  the  pelvis,  but  no  injury  of  the  kidney  substance  could  be 
detected. 

The  mechanism  of  the  laceration  is  not  always  clear.  Transverse  rupt- 
ure in  a  fall  from  a  height  has  been  attributed  to  the  momentum  of  the 
less  firmly  attached  lower  portion  (Le  Dentu),  or  to  the  forcible  bending 
of  the  trunk  when  the  body  strikes  the  ground  (Morris).  Eupture  of  the 
anterior  portion  has  been  explained  on  the  theory  of  forcible  dorsal  flex- 
ion of  the  trunk  in  which  the  kidney  is  stretched  across  the  twelfth  rib, 
and  rupture  of  the  posterior  portion  on  the  theory  of  direct  pressure  of 
the  kidney  against  and  past  the  ribs. 

The  peritongeum  covering  the  kidney  appears  to  be  but  rarely  torn  ; 
more  frequently,  it  is  claimed,  in  the  young  than  in  the  old. 

Haemorrhage  may  be  entirely  within  the  substance  of  the  kidney,  or 
it  may  be  confined  within  the  fatty  envelope,  sometimes  pressing  it  back 
and  forming  a  large  hsematoma ;  or  this  envelope  may  itself  be  torn,  and 
the  blood  pass  far  and  wide  along  the  intermuscular  planes,  in  the  retro- 
peritoneal tissue,  or  into  the  peritoneal  cavity.  Blood  that  gets  into  the 
pelvis,  either  directly  from  the  torn  parenchyma  or  through  a  rent  in  its 
own  wall,  may  pass  to  the  bladder  or  may  clot  and  obstruct  the  ureter. 
Morris  alleges  that  such  obstruction  can  produce  permanent  structural 
occlusion  of  the  ureter. 

Associated  injuries  are  frequent,  and,  indeed,  are  almost  constant  in 
the  severer  cases.  Among  them  may  be  mentioned  rupture  of  other 
viscera — liver,  spleen,  ureter — contusion  or  rupture  of  the  intestines, 
fracture  of  the  ribs. 

A  very  striking  and  important  complication  or  consequence  has  been 
noted  in  two  cases  by  Poland  and  Moxon  (Guy's  Hospital  Reports, 
Third  Series,  vol.  xiv),  namely,  complete  thrombosis  of  the  renal  vessels. 

If  the  individual  survives  the  immediate  consequences  of  the  injury, 
the  wound  of  the  kidney  may  undergo  complete  repair,  or  suppurative 
and  degenerative  processes  may  ensue  and  again  place  life  in  danger.  It 
has  been  satisfactorily  demonstrated,  both  clinically  and  experimentally, 
that  a  laceration  of  the  kidney  may  heal,  leaving  a  more  or  less  well- 
marked  scar.  Cases  have  been  reported  in  which  the  examination  has 
been  made  at  dates  varying  from  a  week  to  five  years  after  the  accident, 
and  has  shown  either  complete  cicatrization,  or  the  process  so  far  ad- 
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vanced  that  complete  repair  would  probalily  have  taken  place  if  the 
patient  had  survived  the  associated  injuries. 

Maas  has  traced  the  process  in  detail  by  the  aid  of  experiments  upon 
animals.  He  found  the  cicatrix  retracted  and  the  surface  correspondingly 
depressed,  and  fine  prolongations  running  from  it  into  the  adjoining 
healthy  tissue  of  the  kidney,  scattered  through  which  were  many  small 
cysts,  some  of  which  apparently  were  the  remains  of  collections  of  blood, 
while  others  were  dilated  canaliculi.  In  another  series  of  experiments  he 
found  as  occasional  results  atrophy  of  the  kidney,  its  complete  disappear- 
ance by  the  formation  of  a  large,  irregular  hgemorrhagic  cyst,  and  hydro- 
nephrosis. Mounier,  quoted  by  Maas,  repoi'ted  a  case  in  which  the 
autopsy,  forty-one  days  after  the  accident,  showed  a  blood-cyst  weighing 
seven  and  a  half  pounds,  extending  from  the  sixth  rib  to  the  crest  of  the 
ilium,  covered  by  peritonaeum,  and  with  a  very  irregular  deeply  grooved 
wall  which  contained  kidney  tissue  at  only  one  point.  Maas  attributes 
the  disappearance  of  the  substance  of  the  kidney  to  thrombus  of  the  renal 
vessels. 

Other  late  consequences  are  suppuration  in  or  about  the  kidney,  inter- 
ference with  the  secretion  or  the  voiding  of  urine,  nephritis,  and  the 
formation  of  stone.     They  will  be  considered  under  another  head. 

Symptoms. -^Except  for  these  immediate  local  symptoms  which 
pertain  to  the  external  wound,  the  symptoms  of  subcutaneous  injury  are 
the  same  as  those  of  open  wounds  of  the  kidney.  There  are  the  same  gen- 
eral symptoms,  varying  in  severity  in  the  difiierent  cases — nausea,  vomit- 
ing, shock,  and  perhaps  the  constitutional  signs  of  severe  internal  hgem- 
orrhage. 

The  following  history  is  an  illustration  of  the  symptoms  and  course 
in  the  milder  cases  (ISTotta,  Schmidt's  Jalirbuch,  1859,  No.  10,  p.  90, 
quoted  by  Edler) : 

"  A  powerful  peasant,  forty-eight  years  old,  was  kicked  by  a  horse  in  the 
right  side.  He  fell  to  the  ground  and  was  unable  to  rise ;  great  pain  at  the  seat 
of  injury.  Three  hours  later  Notta  found  him  in  bed,  on  his  back,  pale  face, 
cool  surface,  pulse  70 ;  constant  complaint  of  frightful  pain  in  right  side.  No 
trace  of  the  blow  on  the  surface.  It  had  been  received  upon  the  lower  ribs, 
which,  however,  were  not  broken,  although  they  and  the  entire  side  were  ex- 
traordinarily tender  on  the  slightest  pressure.  The  abdomen  was  soft,  and 
not  distended;  percussion-note  clear  everywhere.  No  nausea,  vomiting,  or 
chills.  The  patient  frequently  voided,  with  great  pain,  pure  blood  through 
the  urethra.  The  next  day  the  pain  continued ;  the  urine  was  dark,  and  con- 
tained a  considerable  amount  of  blood,  but  no  clots.  Urination  was  more 
frequent  than  normal;  the  bladder  was  emptied.  The  pains  increased  in 
severity ;  the  patient  was  hardly  able  to  breathe,  and  felt  very  weak.  On  the 
third  day  the  pains  diminished.  The  urine,  which  was  passed  without  pain, 
was  turbid,  orange-colored,  and  contained  blood.     On   the  fifth  day  kidney- 
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pains  were  renewed.  The  urine  grew  clearer.  An  ecchymosis  four  to  five 
centimetres  in  diameter  appeared  two  centimetres  above  the  anterior  superior 
spine.  On  the  eleventh  day  the  urine  was  clear.  A  fortnight  later  the  man 
returned  to  work,  but  he  long  remained  sensitive  to  deep  pressure  in  the  region 
of  the  kidney." 

Pairij  usually  severe  at  first,  may  be  modilied  by  the  injuries  of 
adjoining  parts.  The  characteristic  radiation  to  the  groin  and  testicle, 
with  retraction  of  the  latter,  is,  as  we  have  seen,  commonly  to  be  referred 
to  the  passage  of  clots  of  blood  through  the  ureter.  These  paroxysms, 
though  common,  are  not  constant ;  they  may  be  intermittent,  and  some- 
times do  not  appear  until  after  several  days. 

The  appearance  of  an  ecchymosis  in  the  loin,  or  in  front  below  the 
ribs,  can  have  no  special  signilicance  in  cases  of  injury  by  direct  vio- 
lence ;  but  an  ecchymosis  in  the  region  of  the  external  inguinal  ring  has 
been  deemed  pathognomonic  of  injury  of  the  kidney.  It  has  been  ob- 
served in  several  cases,  in  one  of  which  (Letulle,  Bull,  de  la  Soc.  Anat., 
1876,  p.  236)  the  autopsy  verified  the  diagnosis,  and  proved  the  connec- 
tion ;  the  blood  had  made  its  way  alongside  the  spermatic  vessels  to  the 
scrotum. 

Haematuria  is  a  common  and  valuable  sign.  It  has  been  absent  in 
some  cases  of  extensive  laceration  because  of  the  j^lugging  of  the  ureter 
by  a  clot ;  and  in  other  cases  of  assumed  injury  its  absence  has  been  ex- 
plained on  the  supposition  that  the  lesion  was  only  a  slight  laceration  of 
the  cortex.  Ordinarily  it  appears  promptly,  but  in  four  of  the  cases  col- 
lected by  Edler  it  appeared  first  on  the  third,  seventh,  ninth,  and  four- 
teenth days  respectively.  It  may  continue  for  a  few  hours  only,  or  for 
days,  weeks,  and  even  months,  and  may  vary  in  degree  from  moderate 
staining  of  the  urine  to  almost  pure  blood.  Le  Dentu  says  that,  even 
when  the  blood  flows  into  the  bladder  in  large  quantities — several  quarts 
— it  rarely  clots  there,  so  that  retention  of  urine  due  to  this  cause  is  very 
exceptional.  The  voided  clots  are  sometimes  long  and  cylindrical,  ap- 
parently having  been  formed  in  the  ureter.  In  some  cases  the  urine 
remains  albuminous  for  several  days  after  the  blood  has  ceased  to  be  pres- 
ent in  it.  This  may  be  due  to  the  admixture  with  the  urine  of  the  serum 
of  a  clot  that  has  formed  in  or  in  communication  with  the  pelvis  of  the 
kidney ;  in  other  cases  it  has  been  the  first  symptom  of  a  commencing 
chronic  nephritis. 

Urination  may  be  frequent  and  urgent  because  of  unexplained  re- 
flexes, as  observed  in  connection  with  injuries  of  other  parts,  or  because 
of  reflexes  originating  in  the  kidney,  or  because  of  clots  in  the  bladder. 
Occasionally  there  is  complete  suppression  of  urine,  as  when  both  kid- 
neys have  been  torn,  or  when  there  has  been  only  one  kidney  ;  more 
frequently  the  amount  of  urine  has  been  only  diminished,  the  diminu- 
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tion  lasting  for  several  days ;  exceptionally  the  amount  has  been  in- 
creased. 

The  later  symptoms  have  their  rise  in  the  later  processes  and  changes 
that  have  been  already  mentioned.  If  suppuration  takes  place  in  and 
about  the  kidney,  not  only  do  the  usual  constitutional  symptoms  of  that 
process  appear,  but  the  urine  also  may  contain  pus,  and  the  abscess  may 
become  large  enough  to  be  recognized  by  palpation.  Pus  in  the  urine 
may  also  have  its  origin  in  a  cystitis  set  up  by  the  presence  of  blood 
in  the  bladder  or  by  catheterization. 

An  extensive  and  persistent  haemorrhage  may  show  itself  in  ecchy- 
mosis  in  the  loin  or  in  the  anterior  abdominal  wall  and  scrotum,  as  al- 
ready mentioned,  or  as  a  collection  of  blood  within  the  fatty  capsule  or 
within  the  kidney  itself  (hsematonephrosis),  or,  rarely,  deep  in  the  pelvis 
behind  the  peritonaeum,  within  the  peritoneal  cavity.  Such  a  liaematoma 
forms  slowly,  and  is  recognized  as  an  elastic  globular  mass  in  the  loin  or 
hypochondrium  ;  it  is  much  more  frequent  as  a  perinephritic  haematoma 
than  as  a  haematonephrosis. 

A  similar  elastic  globular  swelling  is  exceptionally  formed  by  urine, 
mingled  perhaps  with  blood,  that  continues  to  be  secreted  by  the  kidney 
and  is  prevented  from  reaching  the  bladder  by  obstruction  or  rupture  of 
the  ureter.  There  is  good  reason  to  think  that  such  urinary  collections 
are  extrarenal,  the  urine  escaping  into  the  circumrenal  tissue  through  a  rent 
in  the  pelvis ;  and  that  when  such  escape  is  impossible,  the  kidney  ceases 
to  secrete  before  any  considerable  amount  of  urine  has  collected  within 
the  pelvis,  so  that  a  notable  distention  of  the  pelvis  by  simple  pressure 
of  urine  retained  within  it  is  very  rare,  or  perhaps  has  never  occurred. 

Diagnosis. — For  the  diagnosis  of  rupture  or  laceration  of  the  kidney 
the  most  trustworthy  symptoms  are  haematuria  and  pain  radiating  to 
the  testicle ;  but  neither  is  pathognomonic,  nor  is  its  absence  proof 
that  the  injury  has  not  been  received.  As  has  been  stated,  blood  may 
appear  in  the  urine  after  a  traumatism,  or  after  a  violent  muscular  effort 
which,  there  is  good  reason  to  suppose,  has  not  injured  the  kidney ;  but 
such  cases  appear  to  be  very  rare,  and  to  be  associated  with  a  history  of 
chronic  irritation  or  congestion  of  the  upper  urinary  passages.  On  the 
other  hand,  the  absence  of  hsematuria  does  not  exclude  certain  mild  lesions 
limited  to  the  cortex  of  the  kidney,  or  severe  ones  associated  with  rupture 
or  plugging  of  the  ureter.  Local  tenderness  on  pressure  is  significant 
only  when  it  is  clearly  not  due  to  contusion  of  the  abdominal  wall,  and 
ecchymosis  is  significant  only  when  it  is  tardy  and  appears  at  a  distance, 
at  points  that  are  in  ready  communication  along  connective-tissue  planes 
with  the  site  of  the  kidney. 

Prognosis. — The  prognosis,  so  far  as  it  is  shown  by  the  percentages 
of  published  cases,  is  grave.     Of  Edler's  90  cases,  45   died  ;  of  these,  33 
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were  classed  as  "complicated"  cases,  with  25  deaths  (75  percent);  17 
patients  died  within  tlie  first  two  days ;  19  died  of  hEemorrliage,  14  pri- 
mary, 5  secondary  ;  5  of  peritonitis,  5  hy  the  immediate  effects  and  extent 
of  tlie  crushing,  3  by  the  wound  of  both  (1),  or  the  absence  of  a  second 
kidney  (2),  3  by  suppurative  processes,  and,  by  various  complications. 
Excluding  the  cases  of  early  death  by  bleeding,  severity  of  the  injury, 
and  complications,  there  remain  61  cases,  with  13  deaths  (21  per  cent), 
from  which  Edler  draws  the  conclusion  that,  if  a  subcutaneous  injury  is 
not  so  severe  as  to  cause  death  within  two  or  three  days,  the  prognosis  is 
more  favorable  than  after  injary  of  the  liver  or  spleen.  Maas's  statis- 
tics indicate  an  especial  gravity  in  children  under  ten  years  of  age, 
6  deaths  in  7  cases.  As  has  been  already  intimated,  these  statistics 
doubtless  do  not  contain  a  due  proportion  of  the  milder  cases. 

Treatment. — The  first  indications,  in  any  case  of  recognized  or  sus- 
pected injury  of  the  kidney,  are  to  relieve  the  shock  and  pain  and  to 
arrest  such  hEemorrhage  as  may  be  going  on.  These  are  met  by  absolute 
rest  in  bed,  the  administration  of  sedatives  and  anodynes,  the  avoidance 
of  stimulants  except  so  far  as  they  are  clearly  indicated  on  special 
grounds,  and  methodical  compression  of  the  abdomen,  and  the  internal  ad- 
ministration of  haemostatics  if  it  appears  that  the  bleeding  is  free  and 
persistent.  Compression  can  be  made  by  the  usual  abdominal  binder 
over  a  thick  layer  of  cotton  or  by  a  sheet  of  adhesive  plaster  extending 
from  the  middle  of  the  back  around  the  injured  side  and  well  across  the 
front  of  the  abdomen.  Morris  strongly  recommends  half-drachm  doses 
of  the  hquid  extract  of  ergot  every  three  hours  as  "  the  most  certain  and 
rapidly  efficacious  remedy  of  this  sort."  The  food  should  be  limited  in 
quantity,  and  concentrated,  in  order  that  movements  of  the  bowels  may 
not  be  frequent.  Vomiting  must  be  immediately  checked,  lest  it  provoke 
a  recurrence  of  the  bleeding.  Morris  attributes  a  recurrence  in  one  case 
to  the  "  passage  of  hardened  fecal  matter  along  the  colon  and  thus  across 
the  surface  of  the  kidney,"  and  in  consequence  advises  that  the  bowels 
should  be  relieved  only  by  enemata,  or  left  undisturbed  for  several  days. 
It  seems  not  unlikely  that  this  recurrence,  and  a  few  others  attributed  to 
changes  in  diet,  may  have  been  simple  coincidences.  The  external  appli- 
cation of  ice  or  the  cold-water  coil  is  routine  treatment  to  check  hfemor- 
rhage,  but  it  can  hardly  be  supposed  that  the  temperature  of  the  deeper 
parts  is  thereby  lowered  sufficiently  to  have  any  effect. 

A  very  serious  question — Is  nephrectomy  indicated  ? — occasionally 
arises  when  the  signs  of  internal  haemorrhage  steadily  increase  and  indi- 
cate imminent  danger  to  life,  notwithstanding  the  use  of  such  measures 
as  have  ])cen  mentioned.  The  only  practicable  operative  method  of  ar- 
resting the  bleeding  is  by  nephrectomy,  for  there  can  l:)e  no  thought  of 
seeking  and  securing  a  single  vessel  under  such  circumstances.     "What- 
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ever  is  to  be  done  for  the  exsanguinated  patient  must  be  done  rapidly  and 
with  the  least  possible  draft  upon  his  strength.  The  operation  has  been 
done  in  a  few  cases  (Newman  has  collected  five,  with  three  deaths),  and 
seems  to  be  fully  justified  when  the  condition  is  clear ;  but  it  must  be  re- 
membered that  it  is  a  vastly  more  dangerous  operation  than  the  ligature  of 
even  a  large  artery  in  continuity,  and  that  it  is  not  to  be  resorted  to  so 
promptly  as  the  latter  in  cases  of  persistent  or  secondary  haemorrhage 
from  some  arterial  branch  in  a  limb. 

The  early  symptoms  which  may  suggest  the  propriety  of  a  resort  to 
nephrotomy  are  those  of  serious  internal  haemorrhage,  pallor,  sighing 
respiration,  restlessness,  and  a  small,  rapid  pulse,  possibly  associated  with 
the  frequent  voiding  of  blood  from  the  bladder,  or  with  the  formation  of 
a  more  or  less  tense,  fluctuating  swelling  in  the  loin.  The  best  judgment 
of  the  surgeon  will  be  required  to  determine  the  propriety  of  ojierative 
interference  and  the  time  at  which  it  shall  take  place ;  for,  on  the  one 
hand,  it  may  be  urgently  necessary  that  bleeding  should  be  promptly 
arrested,  and,  on  the  other,  each  day's  increment  of  incapsulation  of  the 
escaped  blood  and  consolidation  of  the  surrounding  tissues  adds  to  the 
chance  of  successful  interference. 

Occasionally  the  flow  of  blood  into  the  bladder  is  so  profuse  as  to  create 
special  indications  for  treatment,  for  the  clots  interfere  with  the  voiding  of 
the  urine,  and  at  the  same  time  add  to  the  vesical  irritability  and  tenesmus. 
The  catheter  does  not  relieve,  for  the  clots  obstruct  it,  and  the  distention 
that  results  from  the  accumulation  of  blood  and  urine  causes  severe  and 
constant  pain,  and  introduces  new  elements  of  da,nger — possible  rupture  of 
the  bladder,  or  the  setting  up  of  a  cystitis  which  may  spread  to  and  inca- 
pacitate the  remaining  uninjured  kidney.  It  has  been  suggested  to  relieve 
by  breaking  up  the  clot  with  a  lithotrite,  or  by  washing  it  out  with  a 
Bigelow  evacuator,  or  by  disintegrating  it  with  injections  of  a  two-per- 
cent solution  of  gallic  acid ;  but  it  seems  probable,  in  the  absence  of  de- 
monstrative clinical  experience,  that  if  the  well-proved  method  of  reliance 
upon  the  solvent  action  of  the  urine  should  seem  too  hazardous,  it  would 
be  better  to  resort  to  cystotomy,  either  perineal  or  suprapubic.  Eawdon 
(Lancet,  May  26,  1882,  p.  90Y)  reported  a  case  in  which  cystitis  super- 
vened upon  recurrent  hsematuria,  and  he  performed  lumbar  nephrectomy 
on  the  seventeenth  day ;  the  cystitis  persisting,  he  did  lateral  23erineal 
cystotomy  four  da_ys  later  and  evacuated  fetid  clots;  but  the  patient 
died  on  the  fourteenth  day,  of  pyelo-nephritis  of  the  other  kidney,  which 
had  apparently  been  excited  by  extension  upward  of  inflammation  set  up 
in  the  bladder  by  the  retention  and  the  decomposition  of  the  clots. 

It  is  easy  to  draw  the  inference  that  in  this  case  the  interference  was 
unduly  delayed,  and  that  if  it  had  been  undertaken  earlier  the  patient 
might  have  been  saved  ;  and  it  is  also  easy  to  lay  down  the  principle  that 
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nephrectomy  is  indicated  when  without  it  the  patient  will  die  of  haemor- 
rhage, and  that  cystotomy  is  indicated  when  without  it  a  dangerous  cys- 
titis and  pyelonephritis  will  ensue ;  but  it  is  far  from  easy  in  any  given 
case  to  say  that  the  indications  are  sufficient  to  call  for  the  operation. 
Fortunately,  the  cases  in  which  the  questions  will  arise  are  very  infre- 
quent. 

Later  in  the  course  of  a  case  suppuration  of  a  haematoma  within  or 
about  a  kidney,  or  the  formation  of  a  urinary  cyst,  may  call  for  operation. 
Suppuration  requires  a  free  incision  in  the  lumbar  region,  with  the  pre- 
cautions and  after-treatment  appropriate  to  the  conditions ;  in  some  cases 
nephrectomy,  either  as  a  primary  or  secondary  operation,  has  been  done. 
Hydronephrosis  may  be  temporarily  relieved  by  tapping,  with  the  chance 
that  recurrence  may  not  take  place  or  may  be  so  slow  that  more  radical 
and  dangerous  measures  will  be  unnecessary.  These  various  conditions 
will  be  considered  in  detail  in  another  chapter. 

II.    NEPHROLITHIASIS-GRAVEL-KIDNEY  STONE. 

The  scope  and  character  of  this  work  will  not  permit  detailed  study 
of  the  cause  and  of  the  constitutional  treatment  of  the  conditions  indi- 
cated by  the  titles  of  this  section ;  for  them  the  reader  is  referred  to 
works  on  internal  medicine,  to  which  branch  of  medical  science  these 
conditions  long  belonged  wholly  because  of  the  powerlessness  of  the 
surgical  art  to  aid  in  them.  To  that  powerlessness  has  succeeded  within 
the  last  twenty  years  a  notable  and  increasing  efficiency,  and  the  surgeon 
is  called  upon  to  relieve  not  only  those  conditions  which  constitute  the 
later  and  extreme  stages  for  which  the  need  of  an  efficient  surgery  was 
always  recognized,  but  often  also  certa'n  slight  and  earlier  ones  which 
were  looked  upon  as  purely  medical  affections. 

Under  nephrolithiasis — a  term  which  etymologically  signifies  the 
presence  of  calculi  in  the  kidney — we  here  include  the  various  stages  of 
the  local  manifestations  of  the  general  constitutional  condition  that  under- 
lies most  of  them,  and  those  other  aifections  in  which  similar  manifesta- 
tions are  of  purely  local  origin.  We  have  to  deal  not  only  with  those 
classes  of  cases  in  which  the  stone  remains  lodged  in  the  kidney  and  is 
of  considerable  size,  but  also  with  those  others  in  which  the  stones  are 
numerous  and  small,  perhaps  barely  recognizable  by  the  unaided  eye,  and 
are  voided  with  the  urine,  and  with  those  in  which  the  patient  presents 
many  of  the  symptoms  associated  with  the  other  forms,  but  whose 
kidney  is  free  from  stone,  and  whose  urine  is  free  from  crystals — cases 
of  simple  nephralgia,  but  still  cases  in  which  the  same  constitutional  con- 
dition is  involved,  and  which  can  be  surgically  relieved. 

Nephrolithiasis  is  observed  at  all  ages,  even  during  intra-uterine  life. 
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According  to  Morris,  it  is  most  common  before  the  age  of  fifteen  years 
and  after  that  of  fifty,  the  youthful  patients  belonging  usually  to  the 
poorer  classes,  the  older  to  the  richer.  It  is  more  prevalent  in  some 
countries — England,  for  example — than  in  others,  and  the  difference  is 
apparently  due  to  climatic  and  dietary  conditions.  It  is  often  inherited, 
and  in  its  uric-acid  form  is  clearly  associated  with  the  gouty  dia- 
thesis. 

The  concretions,  the  different  sizes  of  which  are  rather  ai'bitrarily 
classified  as  calculi,  or  stones,  gravel,  sand,  and  crystals,  are  found  in 
the  pelvis,  infundibula,  or  calicos,  or  in  dilated  tubules  or  abnormal 
cavities  in  the  substance  proper  of  the  kidney.  In  the  bodies  of  still- 
born children  and  of  those  that  have  lived  for  only  a  few  hours,  and  in 
the  contracted  kidney  of  gouty  adults,  it  is  not  uncommon  to  find  collec- 
tions and  even  small  concretions  of  crystals  of  uric  acid  or  urates  in  the 
collecting  tubules  of  the  pyramids  and  the  straight  tubules  of  the  cortex. 
Occasionally,  but  very  rarely,  kidneys  are  found  that  contain,  within 
completely  closed  cavities  in  the  parenchyma,  gravel  and  even  calculi  of 
considerable  size ;  these  are  interpreted  as  later  results  of  the  lodgment 
of  crystals  or  minute  concretions  within  the  tubules,  the  crystals  having 
increased  in  size  by  the  continuous  precipitation  upon  them  of  the 
urinary  salts,  until  finally,  by  pressure  and  the  resultant  irritative  changes 
a  closed  cavity  with  fibrous  walls  had  formed  about  them. 

By  far  the  most  frequent  seat  is,  however,  in  the  pelvis  or  one  of  its 
prolongations,  an  infundibulum  or  calix,  and  the  concretions  found  in 
this  situation  are  ordinarily  of  considerable  size,  for  the  smaller  ones  are 
likely  to  escape  through  the  ureter.  If  the  calculi  are  small  they  may  be 
very  numerous,  and  even  if  quite  large  there  may  be  two  or  more  of 
them,  the  pelvis  being  correspondingly  dilated  and  the  parenchyma 
thinned.  Ordinarily  there  is  but  one  stone  of  any  considerable  size,  and 
in  only  one  kidney,  but  exceptional  cases  showing  many  variations  have 
been  reported :  for  example,  one  in  which  each  kidney  was  like  a  bag 
full  of  small  stones ;  another  in  which  there  were  100  stones  in  one 
kidney  and  70  in  the  other ;  another  in  which  there  were  36  stones  in 
one  kidney  and  6  large  ones  in  the  bladder ;  and  others  in  which  each 
kidney  has  contained  one  or  more  very  large  stones.  The  largest  that 
have  been  reported  are  (Revue  des  Sc.  Med.,  1875,  vol.  v,  p.  499)  one 
weighing  1,015  grammes,  and  accompanied  by  60  grammes  of  small  ones  ; 
and  one,  reported  by  Pohl  (De  prost.  calcul.  Quoted  by  Le  Dentu), 
weighing  five  pounds. 

The  shape  may  be  regularly  rounded  and  the  surface  smooth,  or  the 
calculus  may  closely  resemble  in  shape  and  surface  a  branch  of  coral 
with  a  central  body  and  several  prolongations  corresponding  to  the 
calicos  within  which  the  increase  in  size  has  taken  place  by  continuous 
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deposition   (Fig.  2).      In  a   few  cases  a  prolongation   has  grown  down 
into  the  ureter  from  a  large  calculus  occupying  the  pelvis  (Fig.  3).     The 


Fig.  2.     (Keyes.) 


Fig.  3. — Calculus  extending  into 
the  ureter.    (Torres.) 


irregularity  in  shape  and  the  roughness  of  the  surface  may  be  such  that 
the  stone  can  not  be  detached  without  extensive  laceration  of  the  kidney. 

Clieraical  Composition. — According  to  Morris,  the  most  common 
form  of  renal  calculus  is  the  uric  acid  ;  the  next  is  oxalate  of  lime.  These 
constitute  the  ''acid"  variety  of  the  French,  in  contradistinction  to  the 
less  common  "  alkaline,"  the  phosphatic,  carbonic,  and  the  ammonio- 
magnesian.  The  urates,  of  ammonia  or  mixed,  are  infrequent ;  and 
calculi  composed  of  cystine  or  of  xanthine  are  very  rare.  The  com- 
position of  a  calculus  may  be  uniform  or  mixed ;  there  may  be  alter- 
nating layers  of  the  different  constituents,  or  there  may  be  a  central 
nucleus  of  one  kind  with  a  different  homogeneous  or  a  stratified  cover- 
ing. The  nucleus,  or  the  central  portion  of  uric  acid  or  oxalate,  will 
often  be  coated  with  one  or  more  phosphatic  layers  whose  formation 
is  the  result  of  the  catarrhal  or  ulcerative  condition  excited  by  the 
presence  of  the  original  stone.  The  nucleus  may  be  some  indifferent, 
non-crvstallizable  body,  such  as  a  small  blood-clot,  piece  of  fibrin,  or  frag- 
ment of  a  tumor. 

Morris  quotes  ]\Ir.  Thomas  Taylor,  who  analyzed  the  calculi  in  the 
Ilunterian  Museum,  as  saying  that  the  nucleus  of  renal  calculi  formed 
in  infancy  is  urate  of  ammonia,  while  that  of  calculi  formed  in  young 
adult  life  is  uric  acid,  and  that  of  calculi  formed  after  the  age  of  forty 
years  is  oxalate  of  lime. 

Uric-acid  stones  are  usually  smooth  and  of  a  yellowish    or  reddish 
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color ;  those  of  oxalate  of  lime  have  a  very  irregular  surface  (the  mul- 
berry calculus),  and  are  brown  or  redclish-brov^^n  ;  those  of  earthy  phos- 
phates are  gray  and  friable.  The  color  of  any  of  them  may  be  wholly 
changed  by  staining  with  blood. 

Simon  says  that  he  found  uric-acid  calculi  in  one  kidney  and  phos- 
phatic  concretions  in  the  other,  and  explains  what  he  calls  the  very  strik- 
ing and  heretofore  unobserved  condition  as  the  consequence  of  a  sympa- 
thetic inflammation  after  suppuration  of  a  calculous  kidney.  It  is  worthy 
of  note,  that  of  ten  cases  of  stone  in  the  kidney  which  came  under  his  ob- 
servation both  kidneys  were  affected  in  three. 

As  the  result  of  the  irritation  excited  by  the  presence  of  the  stone, 
and  in  other  cases  of  the  more  or  less  complete  obstruction  of  the  flow 
of  urine,  the  kidney  undergoes  certain  pathological  changes.  The 
grosser  forms — pyelitis,  pyelonephritis,  perinephritis,  and  hydronephrosis 
— will  be  subsequently  considered  in  chapters  devoted  exclusively  to  them, 
and  we  shall  here  treat  only  of  changes  which  may  or  may  not  eventuate 
in  one  of  those  just  mentioned ;  changes  in  the  kidney  substance  excited 
by  inflammation  or  by  intermittent  retention. 

The  effects  of  inflammation  due  to  the  presence  of  a  calculus  in  the 
cases  in  which  it  remains  below  the  grade  of  suppuration  are  seen  in 
changes  in  the  pelvis — thickening  of  its  wall  and  changes  of  its  ej)ithe- 
lium — which  are  relatively  of  slight  importance,  and  in  a  notable  increase 
in  the  amount  of  the  connective  tissue  of  the  parenchyma,  and  in  the  effect 
upon  the  tubules  and  their  epithelium  produced  by  the  retraction  of 
this  new  tissue — that  is,  the  granular  fatty  ^  ^ 

degeneration  of  the  epithelium  and   its  y^-,  ^"f^'' 

disappearance   in  many  places,  and   the         /^ 
flattening  and  obiteration  of  the  tubules 
and  their  occasional  dilatation  by  reten-      /  . 
tion.     When  the  pyelitis  is  suppurative     h"   ^'^'** 
the  inflammatory  reaction  in  the  parenchy-     1  fi' 
ma  may  be  more  intense,  and  small  ab-      ^ 
scesses  may  form  within  it  here  and  there,  ^  ^ 

The  ultimate  result  of  this  destruction  of  '  '  Ji 

the  glandular  tissue  may  be  an  atrophy  of  i  i\ 

the  kidney  as  a  whole,  with  thinning  and      ^j^.  4.- Kidney  diRorsanized  and  con- 
hardening  of  the  cortex,  or  the  organ  may        ^^^^^S^^^^SS^^^^^^S^oi 
be  notably  increased  in  size  by  the  dilata-        ureter.    (Torres.) 
tion  of  the  pelvis  and  of  the  accidental 

cysts  formed  within  it,  the  diminished  cortex  being  stretched  out  into  a 
thin  shell.  Such  stretching  of  the  cortex  under  the  pressure  of  urine 
retained  within  the  pelvis  by  a  calculus  that  blocks  the  ureter,  or  of 
steadily  enlarging  cysts,  is  of  itself  a  factor  in  the  destruction  of  the 
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parencliyma,  and  it  is  thought  that  the  extreme  conditions  of  atrophy 
sometimes  observed,  those  in  which  the  kidney  is  reduced  to  a  small 
nodule  with  barely  a  trace  of  glandular  tissue,  are  to  be  explained  on  the 
theory  of  primary  dilatation  followed  by  the  escape  of  the  liquid  contents 
and  retraction  of  the  wall. 

Modifications  in  the  shape  of  the  kidney  correspond,  in  general  terms, 
to  the  size  of  the  calculus,  if  the  latter  is  large,  and  to  the  presence  or 
absence  of  dilatation.  On  section  the  cut  surface  shows  a  more  uni- 
form appearance  than  is  normal,  and  is  sometimes  studded  with  minute 
cysts.  The  large -cysts  seen  on  section  are  usually  portions  of  the  ca- 
lices  that  have  been  crossed  by  the  knife,  but  some  of  them  are  actual 
closed  cysts  formed  within  the  parenchyma.  They  sometimes  contain 
concretions. 

The  question  of  the  effect  of  the  destruction,  removal,  or  incapacita- 
tion of  one  kidney  upon  its  fellow,  which  was  suggested  by  Rayer  and 
first  studied  by  Simon,  has  not  yet  been  completely  answered.  It  is 
known  that  in  many  cases  the  remaining  kidney  has  satisfactorily  per- 
formed the  double  duty  that  has  been  thrown  upon  it,  and  that  it 
has  apparently  undergone  a  notable  increase  in  size.  In  other  cases, 
perhaps  equally  numerous,  the  remaining  kidney  has  shown  more  or 
less  marked  evidences  of  disease,  and  after  abstraction  of  those  cases 
in  which  the  changes  were  probably  independent  of  the  disability  of 
the  other  kidney,  and  were  the  result  of  a  general  cause  or  of  an  in- 
flammation ascending  from  the  bladder,  there  still  remain  a  few  cases 
which  have  seemed  to  some  observers  to  justify  the  theory  of  reflex 
nephritis. 

Etiology. — The  underlying,  primary  cause  of  the  formation  of 
gravel  or  of  a  calculus  in  the  kidney  is,  in  the  great  majority  of  cases,  a 
general,  perhaps  even  a  constitutional  one,  and  only  in  a  relatively  small 
minority  is  the  cause  local.  A  local  cause,  which  has  been  clearly  estab- 
lished by  the  study  of  the  formation  of  vesical  calcuhis,  is  the  exist- 
ence of  a  catarrhal  or  ulcerative  condition  of  the  mucosa  of  the  pelvis 
and  its  prolongations,  the  products  of  which  combining  with  some  of  the 
constituents  of  the  urine  provoke  the  precipitation  of  the  phosphatic 
salts,  and  thus  either  originate  a  phosphatic  calculus,  or  lead  to  the  rapid 
deposition  of  a  phosphatic  layer  upon  a  pre-existing  calculus  of  uric  acid 
or  oxalate  of  lime. 

The  causes  and  processes  which  lead  to  the  much  more  frequent 
crystallization  of  uric  acid,  urates,  oxalate  of  lime,  and  the  hard  phos- 
phates are  by  no  means  so  clear.  In  respect  to  uric  acid,  it  is  known  to 
coincide  with  a  diathetic  condition  (gout)  and  with  certain  dietary  and 
hygienic  peculiarities  which  coexist  with  and  apparently  have  a  ca.usal 
relation  to  an  excess  of  uric  acid  in  the  urine ;  and  to  this  excess  crystal- 
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lization  within  the  urinary  reservoirs  and  passages  is  presumably  due, 
although  the  immediate  cause  or  provocation  thereof  is  not  known. 

In  like  manner  crystallization  of  oxalate  of  lime  is  thought  to  follow 
an  excess  of  that  constituent  in  the  urine ;  that  excess  also  is  thought  to 
be  a  manifestation  of  the  uric-acid  diathesis,  and  oxalic  acid,  like  uric 
acid,  is  thought  to  be  an  irregular  product  of  the  normal  metabolism. 
It  is  of  course  well  known  that  oxaluria  is  not  dependent  upon  the  inges- 
tion of  food  containing  large  amounts  of  oxalates,  but  that  it  habitually 
coincides  with  a  nervous  and  dejDressed  condition  in  sedentary,  overfed, 
gouty  individuals. 

If  cystine  is  a  derivative  of  uric  acid,  as  is  now  believed,  the  forma- 
tion of  calculi  composed  of  it  should  be  referred  to  the  same  causes. 

An  excess  of  phosphates,  sufficient  to  make  the  urine  alkaline,  habitu- 
ally exists  during  digestion,  and  may  be  constant  for  hours  or  days  in 
those  who  are  anxious  and  overworked,  or  whose  food  favors  the  presence 
of  these  salts  in  the  urine. 

One  immediate  cause  of  crystallization  may  be  accepted  as  proved, 
namely,  the  presence  in  the  liquid  of  some  solid  body,  no  matter  how 
minute,  such  as  a  clot  of  blood,  a  shred  of  mucus  or  of  fibrin,  a  fragment 
of  tissue.  It  provokes  the  precipitation  upon  it  of  the  salts  held  in 
solution,  and  if  it  is  so  situated  as  not  to  be  carried  away  by  the  flow 
of  urine  it  becomes  the  nucleus  of  a  calculus.  Many  such  cases  have 
been  reported  ;  many  calculi  M'hen  sawn  in  two  have  shown  a  small  cen- 
tral cavdty  containing  the  remains  of  a  blood-clot  or  of  mucus ;  others 
have  formed  about  a  fragment  of  a  tumor  of  the  kidney  or  of  a  hydatid 
cyst ;  and  in  one  singular  case,  quoted  by  Le  Dentu,  a  fragment  of  the 
carious  second  lumbar  vertebra  had  been  detached,  and  had  made  its 
way  by  ulceration  into  the  kidney,  and  had  there  become  covered  by  a 
complete  shell  of  urinary  salts. 

To  say  that  a  tendency  to  gravel  or  kidney-stone  can  be  inherited, 
is  only  to  say  that  a  child  can  inherit  the  constitution  of  which  these 
are  a  manifestation. 

Statistics  that  have  been  collected  to  show  the  relative  frequency  at 
different  ages,  can  at  the  best  give  only  approximate  results,  for  many 
kidney-stones  grow  so  slowly  and  give  rise  to  so  little  disturbance  that 
they  may  be  borne  for  years  without  their  presence  being  suspected. 
The  opinion  of  Morris  upon  this  point  has  already  been  quoted ;  to  it 
may  be  added  the  statistics  concerning  gravel  collected  by  Durand- 
Fardel,  280  patients  from  well-to-do  classes  : 

Under  20  years  of  age,  three  cases  ;  from  20  to   29,  nine  cases ;  from 

30  to  39,  forty  cases ;  from  40  to  49,  thirty-eight  cases ;  from  50  to  59, 

seventy-one  cases  ;  from  60  to  69,  seventeen  cases ;  from  YO  to  Y9,  twelve 

cases. 
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Finally,  it  is  mncli  more  frequent  in  men  than  in  women,  and  in 
those  who  lead  a  sedentary  life  and  are  overfed.  The  influence  of  cer- 
tain foods  and  drinks  is  occasionally  very  marked,  and  there  are  individ- 
uals who  can  not  drink  a  single  glass  of  Burgundy  without  having  a 
sharp  attack  of  nephralgia,  or  perhaps  even  a  paroxysm  of  kidney- 
colic.  ^ 

Symptoms. — To  describe  in  detail  the  widely  different  forms  under 
which  nephrolithiasis  may  present  itself  would  require  much  space  and 
much  repetition,  and  it  seems  best,  therefore,  separately  to  describe  the 
signs  and  symptoms,  and  then  briefly  to  indicate  the  ways  in  which  they 
may  be  grouped. 

Pain. — A  dull,  aching  pain  deeply  situated  in  the  small  of  the  back 
and  flank,  often  unilateral,  sometimes  radiating  along  the  ureter  and  into 
the  testicle  or  the  thigh,  usually  increased  by  exertion  or  local  pressure,  is 
habitual  in  irritative  or  congestive  states  of  the  kidney,  and  is  what  is 
commonly  indicated  by  the  term  nephralgia.  It  may  coincide  with  any 
grade  of  nephrolithiasis,  from  that  of  over-acid  urine  with  a  few  crystals 
to  that  of  large  calculi  with  at  least  partial  preservation  of  the  structure 
and  function  of  the  kidney. 

ITot  only  may  pain  radiate  to  the  kidney  and  thigh,  but  it  may  per- 
sist in  these  regions  after  it  has  disappeared  from  the  loin,  and,  excep- 
tionally, it  may  appear  there  while  the  loin  remains  free ;  at  least,  in  a 
number  of  reported  cases  patients  whose  kidneys  have  subsequently  been 
found  to  contain  calculi,  or  who  have  shortly  thereafter  passed  gravel,  have 
complained  of  sciatica  or  of  a  sharp  aching  or  burning  pain  in  the  thigh, 
calf  of  the  leg,  and  foot,  and  the  pain  has  been  attributed  by  those  who 
have  reported  or  quoted  the  cases  to  the  changes  in  or  the  irritation  of 
the  kidney.  The  pain  in  the  testicle  has  occasionally  been  accompanied 
by  all  the  signs  of  epididymitis. 

^  Instead  of  a  dull  ache,  the  pain  in  the  region  of  the  kidney  may  be 
sharp  and  severe,  with  remissions  or  intermittences,  or  with  very  sharp 
exacerbations ;  and  the  condition  of  the  patients  who  are  thus  afilicted 
presents  all  grades  of  severity  between  a  few  rare  paroxysms  at  long  in- 
tervals and  a  pain  that  is  almost  continuous  and  so  violent  that  men  have 
committed  suicide  to  end  it,  and  women  have  aborted  because  of  it.  In 
severer  cases  opium  is  not  suflicient  to  relieve,  and  we  must  resort  to 
chloroform. 

To  this  paroxysmal  form,  especially  when  the  intervals  are  completely 
free  from  pain,  the  term  kidney-coliG  or  7'enal  colic  is  especially  applied, 
and  some  seek  even  to  restrict  the  term  to  those  cases  in  which  the  maxi- 
mum of  pain  shifts  its  seat  along  the  ureter  during  the  paroxysm,  and  the 
other  signs  point  clearly  to  the  passage  of  a  stone  or  other  solid  substance 
through  this  tube.     A  paroxysm  may  begin  abruptly  without  the  slight- 
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est  warning,  or  it  may  be  preceded  by  dull  lumbar  pain,  or  sometimes  by 
symptoms  which  apparently  have  no  connection  with  the  urinary  pas- 
sages, but  which  the  patients  soon  learn  to  recognize  as  a  warning  of  an 
impending  attack.  Thus,  in  one  of  Le  Dentu's  patients,  a  persistent  in- 
clination to  go  to  stool  habitually  preceded  a  paroxysm  for  several  hours. 
The  paroxysm  lasts  for  a  few  hours,  rarely  a  day,  and  usually  ends  ab- 
ruptly, and  this  abrupt  termination  is  thought  in  most  cases  to  mark  the 
final  escape  of  the  calculus  from  the  ureter  into  the  bladder  or  back  into 
the  pelvis. 

There  is  every  reason  to  accept  the  explanation  as  correct  in  those 
cases  in  which  the  paroxysm  occurs  only  once  or  at  long  intervals,  and  is 
promptly  followed  by  the  escape  of  the  calculus  through  the  urethra ;  but 
it  is  not  so  easy  to  explain  the  paroxysmal  pain  in  those  cases  in  which 
the  autopsy  or  an  operation  shows  a  large  stone  firmly  adherent  to  the 
wall,  or  immovably  fixed  by  its  many  irregularities  in  an  inf  undibulum  or 
calix,  or  a  large  stone  lodged  in  a  dilated  ureter.  The  character  of  the 
pain  suggests  that  it  is  excited  by  the  contractions  of  the  muscular  wall  of 
the  cavity  within  which  it  lies,  and  its  cessation  would  then  coincide,  in 
the  case  of  a  fixed  stone,  with  the  arrest  of  these  contractions.  On  the 
other  hand,  quite  a  number  of  cases  have  been  reported  of  late  years 
which  indicate  that  typical  paroxysms  may  occur  without  the  presence  of 
a  stone  or  any  other  solid  or  semi-solid  object  in  the  kidney  or  ureter, 
and  that  consequently  it  is  possible  that  spasmodic  contraction  of  the 
ureter  or  pelvis  may  be  sufiicient  to  cause  the  pain.  Such  cases  are  those 
in  which,  after  several  paroxysms  not  followed  by  the  voiding  of  a  stone, 
the  kidney  has  been  exposed  by  incision  and  has  been  explored  by  pal- 
pation and  by  puncture  with  the  needle  at  many  points  without  disclos- 
ing a  stone,  and  this  exploration  has  been  followed  by  the  permanent 
cessation  of  the  paroxysms.  In  one  of  my  own  cases  in  which  this  se- 
quence of  events  took  place,  the  operation  was  preceded  by  an  experience 
which  at  the  time  I  deemed  demonstrative  of  the  presence  of  a  stone  in 
the  pelvis.  I  had  caused  the  patient  to  be  inverted  for  a  moment  during 
a  paroxysm,  and  the  pain  had  instantly  ceased.  On  its  recurrence  a  few 
days  later  I  operated ;  the  exposure  of  the  kidney  to  sight  and  touch 
was  exceptionally  good,  and  I  felt  that  there  was  no  calculus  in  the  pelvis ; 
the  latter  was  small,  and  showed  rhythmical  contractions,  about  thirty  per 
minute,  that  continued  down  the  ureter ;  the  latter  had  a  sharp  turn  in  its 
upper  portion.  The  young  man  remained  under  observation  for  a  year 
without  recurrence.  A  plausible  explanation  of  the  curative  effect  of 
these  exploratory  incisions  down  to  the  kidney  has  been  recently  offered 
in  the  supposition  that  the  pain  is  due  to  temporary  distention  of  the 
pelvis  by  urine,  the  ureter  having  been  temporarily  bent  upon  itself  by  a 
slight  displacement  of  the  kidney.     The  cicatrix  left  by  the  operation 
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fixes  the  kidney  and  prevents  recurrence.  (See  Intermitting  Hydronc- 
plirosis.) 

Pressure  upon  the  kidney  through  the  abdominal  wall  from  in  front 
or  behind  may  reveal  tenderness ;  it  can  be  made  with  the  patient  in 
dorsal  decubitus,  or  lying  on  the  opposite  side  on  a  round  cushion  so 
placed  under  the  loin  as  to  keep  the  spine  straight,  or  even  give  it  an 
upward  lateral  convexity. 

Special  excitants  of  the  pain  are  occasionally  found  in  the  more 
violent  forms  of  exercise  and  errors  in  diet. 

Nausea  and  vomiting  habitually  accompany  the  paroxysms  and  are 
probably  the  result  of  the  pain.  Whether  or  not  there  is  any  more 
direct  connection  by  nerve-reflex  between  the  pelvis  or  ureter  and  the 
gastro-intestinal  nerve-center  which  would  enable  irritation  or  congestion 
of  the  former  to  excite  anorexia,  nausea,  or  vomiting,  has  not  been  estab- 
lished. Some  authors — Torres,  Morris — believe  there  is,  and  claim  that 
these  symptoms  are  very  common  at  times  when  the  pain  is  not  severe, 
and  under  circumstances  that  make  such  a  causal  relation  the  most  plausi- 
ble explanation. 

The  urine,  in  cases  of  simple  nephralgia  and  of  gravel  without  severe 
pain  and  other  obstructive  symptoms,  is  rather  scanty,  liigh-colored,  and 
over-acid.  The  "  alkaline  tide,"  which  normally  should  appear  two  or 
three  hours  after  a  meal,  is  absent,  and  the  urine  if  left  to  stand  will 
promptly  show  a  bluish  line  at  the  edge,  and  deposit  the  dark-reddish 
crystals  of  uric  acid  along  the  sides  and  at  the  bottom  of  the  vase.  The 
microscope  may  reveal,  in  addition,  crystals  of  oxalate  of  lime,  a  few  red 
blood-corpuscles,  and  possibly  epithelial  cells  that  can  be  recognized  as  be- 
longing to  the  pelvis  or  ureter.  (Under  the  much  rarer  circumstances  of 
primary  phosphatic  gravel  the  urine  is  alkaline  and  shows  an  excess  of 
phosphates.  The  secondary  phosphatic  gravel  is  merely  an  incident  of 
pyelitis.) 

Small  stones  may  be  voided  v/ith  the  urine  without  the  knowledge  of 
the  patient ;  the  larger  ones  are  usually  heard  to  strike  against  the  side  of 
the  chamber,  or  are  passed  through  the  urethra  slowly  and  with  pain. 
Occasionally  they  lodge  in  the  urethra  and  have  to  be  removed  by  the 
surgeon,  or  they  remain  in  the  bladder  and  become  the  nucleus  of  a 
vesical  calculus.  Incredil^le  stories  are  told  of  the  great  size  of  calculi 
that  have  been  spontaneously  passed  per  urethram  ;  the  largest  of  which  I 
have  seen  mention  was  one  said  to  have  been  in  the  museum  at  Strasburg, 
wliich  measured  ten  centimetres  in  circumference,  or  about  one  and  a 
quarter  inch  in  diameter.  Le  Dentu  reports  a  case  in  which  he  removed 
on  one  occasion  seven  calculi  from  the  urethra  of  a  man  who  had  just 
passed  seven  others  spontaneously.  Le  Dentu  found  the  eighth  lodged  in 
the  fossa  navicularis,  and  the  remaining  six  in  the  urethra  behind.     After 
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enlarging  the  meatus  the  stones  were  easily  pushed  forward  and  out. 
The  largest  measured  fifteen  millimetres  in  diameter,  corresponding  to 
JSTo.  46  of  the  French  urethral  scale. 

The  intermittent  appearance  of  a  moderate  amount  of  blood  in  the 
urine  is  a  constant  symptom  of  a  stone  that  is  lodged  in  the  kidney.  In 
fact,  the  appearance  of  a  small  amount  of  blood,  after  such  exercise  as  a 
ride  on  horseback  or  over  a  rough  road  in  a  wagon,  in  urine  that  is  at 
other  times  free  from  it,  is  deemed  almost  pathognomonic  of  a  stone  in 
the  pelvis  of  the  kidney.  Again,  it  may  be  present  in  quantities  suffi- 
cient distinctly  to  color  the  urine,  or  even  to  give  it  the  appearance  of 
being  almost  pure  blood.  Long,  cylindrical  clots  of  blood  are  generally 
thought  to  have  been  formed  in  and  to  take  their  shape  from  the  ureter. 
The  source  of  the  bleeding  in  the  slighter  cases  is  probably  some  slight 
lesion  of  the  congested  mucosa  by  a  passing  crystal  or  small  stone ;  in  the 
more  severe  cases  it  appears  to  come  from  the  vessels  of  an  ulcerated  surface. 

Mucus  and  pus,  when  present  in  notable  quantities,  and  of  kidney 
origin,  are  incidents  of  pyelitis,  and  are  symptoms  of  nephrolithiasis  only 
so  far  as  the  pyelitis  is  a  result  of  it. 

Frequency  and  urgency  of  micturition,  well-knoAvn  consequences  of 
renal  irritation,  are  naturally  found  among  the  transitory  and  permanent 
symptoms  of  nephrolithiasis.  This  symptom  so  commonly  has  its  origin 
in  the  bladder  that  it  is  very  easy  to  overlook  the  rarer  renal  cause  unless 
the  physician  keeps  the  possibility  in  mind.  Finally,  palpation  of  the 
kidney  may  show  its  enlargement,  or  may  cause  recognizable  grating  of 
one  stone  upon  another. 

Diminution  or  total  suppression  of  the  urine,  lasting  for  a  few  hours, 
has  been  observed,  and  is  attributed  to  reflex  action  upon  the  vaso-motor 
nerves  of  both  kidneys  even  when  the  calculus  is  unilateral.  In  the  cases 
in  which  it  lasts  a  much  longer  time  it  must  be  attributed  to  the  simul- 
taneous obstruction  of  both  ureters,  or  to  obstruction  of  one  ureter  when 
the  other  kidney  is  congenitally  absent  or  has  been  incapacitated  or 
destroyed  by  disease.  The  occurrence  is  extremely  rare.  It  may  follow 
a  well-marked  attack  of  nephralgia  or  kidney-colic,  or  may  begin  insid- 
iously and  attract  no  attention  until  the  symptoms  of  urasmia  set  in.  The 
amount  of  urine  passed  from  daj'^  to  day  may  show  notable  variations, 
and  at  times  may  even  be  in  excess  of  the  normal  in  consequence  of 
the  temporary  removal  of  the  obstruction.  It  differs  from  the  high- 
colored,  scanty  urine  of  partial  suppression,  and  is  pale,  clear,  and  of  low 
specific  gravity.  As  time  passes  the  local  signs  of  hydronephrosis  may 
appear,  to  be  followed  by  oedema  of  the  limbs  and  ursemia.  The  average 
duration  of  life  is  said  to  be  from  ten  to  fifteen  days.  In  about  one  fifth 
of  the  cases  recovery  takes  place  by  spontaneous  removal  of  the  obstruc- 
tion, occasionally  by  its  passage  through  the  ureter. 
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The  grouping  of  these  sjTiiptoms  in  typical  cases  of  tlie  different 
kinds  will  not  now  require  much  space.  NepJiralgia^  with  or  without 
one  or  more  small  gravel-stones,  is  marked  by  high-colored,  over-acid 
urine,  dull  lumbar  pain,  perhaps  radiating  to  the  testicle,  thigh,  or  leg, 
and  a  few  blood-corpuscles  in  the  urine. 

A  kidney-stone,  small  enough  to  pass  through  the  ureter,  but  large 
enough  to  have  some  difficulty  in  so  doing,  will  cause  a  well-marked  par- 
oxysm of  kidney-cohc,  which  ends  abruptly  in  a  few  hours  after  the  seat 
of  maximum  intensity  of  the  pain  has  shifted  downward  along  the  course 
of  the  ureter.  The  stone  will  probably  be  spontaneously  voided  within 
two  or  three  days  thereafter. 

A  hidney-stone  retained  yyithin  the  Mdney  may  remain  there  for  years 
without  giving  rise  to  any  symptoms  that  arouse  the  attention  of  patient 
or  physician,*  or  it  may  cause  pain  more  or  less  severe  and  persistent, 
hsematuria  and  the  other  abnormal  conditions  of  the  urine  that  have  been 
mentioned,  and  may  lead  to  pyehtis,  pyelonephrosis,  hydronephrosis, 
perinephritic  abscess,  and  uraemia. 

Course  and  Prognosis. — The  course  and  prognosis  vary  in  accord- 
ance with  the  conditions  already  described.  An  individual  who  heeds 
the  warning  given  by  over-acid  urine,  nephralgia,  or  the  passage  of 
gravel  or  of  a  kidney-stone,  and  modifies  his  mode  of  life  and  diet  accord- 
ingly, may  pass  the  remainder  of  his  life  undisturbed  by  a  recurrence ; 
and,  indeed,  many  a  man  has  clung  to  his  habits  of  self-indulgence  for 
years,  and  yet  shown  no  other  sign  and  paid  no  other  penalty  of  his 
nephrolithiasis  than  more  or  less  frequent  recurrences  of  the  "  gravel." 
So  long  as  the  crystals  and  small  stones  pass  out  through  the  ureter  with- 
out much  delay,  the  affection  usually  remains  in  that  stage  except  for  the 
slow  contracting  changes  in  the  kidney,  which  are  as  much  the  result  of 
the  diathesis  as  of  the  local  irritation.  The  one  early  danger  that  lies  in 
his  path  is  the  arrest  of  some  of  the  gravel  or  of  a  small  stone  in  the 
bladder  and  the  formation  of  a  vesical  calculus.  It  may  happen  that  the 
persistent  irritation  of  the  pelvis  sets  up  a  catarrhal  and  then  a  suppura- 
tive pyelitis,  and  the  course  and  prognosis  are  then  those  of  that  grave 
affection. 

If  the  stone  remains  in  the  kidney,  various  widely  different  results  may 
follow :  it  may  be  perfectly  tolerated  from  the  beginning  and  give  rise  to 
recognizable  symptoms  at  no  time ;  or,  after  weeks  or  months  of  pain,  it 
may  become  encysted  or  immovably  fixed,  and  thereafter  give  rise  to  no 
symptoms  and  have  apparently  no  influence  upon  the  patient's  health. 

*  At  the  autopsy  of  a  middle-aged  patient,  who  died  in  my  semce  at  Bellevue  Hospital 
about  three  weeks  after  admission,  with  "  spontaneous  "  fracture  of  both  thighs,  and  who 
presented  no  symptoms  of  kidney  trouble,  a  large  stone  was  found  in  the  pelvis  of  each 
kidney,  one  weighing  (dry)  153  grammes,  the  other  59. 


NEPHROLITHIASIS.— GRAVEL.— KIDNEY  STONE.  775 

Or  it  may  occasion  frequent  and  violent  paroxysms  of  kidney-colic, 
which,  if  allowed  to  continue,  threaten  life  by  exhaustion,  and  by  inflam- 
matory changes  in  and  about  the  kidney.  Or,  finally,  it  may  excite  a 
suppurative  pyelitis.  The  prognosis  in  the  last  two  conditions  has  been 
greatly  improved  of  late  by  nephrolithotomy  and  nephrectomy. 

Diagnosis. — The  diagnosis  of  certain  forms  of  nephrolithiasis  is 
easily  made,  that  of  others  may  be  very  difiicult.  It  is  usually  easy  to 
recognize  the  diathesis  that  is  associated  with  the  common  forms,  the 
over-acid  urine,  and,  of  course,  the  passage  of  gravel  or  small  stones.  It 
may  also  be  easy  to  recognize  a  pyelitis,  but  very  difiicult  to  determine 
whether  or  not  a  stone  is  present,  or,  if  present,  whether  it  is  the  cause 
or  the  effect  of  the  pyelitis.  In  the  earlier  stages  of  the  affection  the  diag- 
nostic problem  is  to  determine  the  presence  or  absence  of  over-acid  urine, 
of  gravel,  or  of  small  stones ;  in  the  later  stages  it  is  to  determine  the 
presence  and  extent  of  important  changes  in  the  kidney  and  the  cause 
thereof.  Other  and  very  difiicult  diagnostic  questions  may  arise  in  con- 
nection with  complications  or  with  the  predominance  of  certain  symptoms. 

The  symptoms  by  which  the  earlier  stages  may  be  recognized  are  gen- 
erally definite  enough  when  they  are  all  present,  but  some  of  them  are 
closely  simulated  by  those  of  other  affections,  and  if  all  are  not  present 
the  diagnosis  may  be  difiicult.  Thus,  high-colored  urine  that  deposits 
numerous  uric-acid  crystals  on  standing  or  becomes  very  turbid  on  cool- 
ing, unilateral  lumbar  pain,  and  urgency  and  frequency  of  micturition, 
clearly  indicate  irritation  of  the  kidney  and  a  condition  of  the  urine  that 
makes  the  formation  of  gravel  or  of  a  calculus  possible,  perhaps  even 
probable.  If  to  these  are  added  radiation  of  the  pain  to  the  groin  and 
testicle,  distinct  tenderness  of  one  kidney  on  pressure,  and  some  blood  in 
the  urine  after  exercise,  or,  if  blood  is  habitually  present,  its  diminution 
or  disappearance  after  rest  in  bed  for  a  day  or  two,  the  diagnosis  of  a 
kidney-stone  may  be  made  with  considerable  assurance ;  and  if  the  history 
of  the  patient  reveals  that  he  has  previously  (perhaps  long  before)  passed 
gravel  or  small  stones,  all  doubt  may  be  dismissed. 

Actual  paroxysms  of  renal  colic  seldom  offer  any  difiiculty,  for  proper 
attention  to  the  symptoms  will  ordinarily  distinguish  them  at  once  from 
other  conditions  with  which  they  might  be  confounded,  such  as  hepatic  or 
uterine  colic,  ovarian  neuralgia,  or  a  local  peritonitis  in  the  iliac  fossa.  A 
stone  lodged  in  the  ureter  near  the  brim  of  the  pelvis  might  bei  con- 
founded with  an  appendicitis.  The  diagnosis  from  intermitting  hydro- 
nephrosis, due  to  slight  displacement  of  the  kidney  and  kinking  of  the 
ureter,  may  be  made  by  the  absence  of  hsematuria  and  by  the  sudden 
relief  by  manipulation  or  change  of  posture. 

These  symptoms,  occurring  separately,  have  much  less  significance. 
•Lumbar  pain  may; be  neuralgic,  showing  maxima  at  certain  points  distant 


776  SURGICAL  DISEASES  OF  THE  KIDNEY. 

from  the  kidney  ;  or  it  may  be  tiiat  of  a  lumbago,  and  will  then  be  aroused 
or  increased  by  pressure  upon  the  lower  part  of  the  erector  spin£)e  or  by 
movements  of  the  trunk  ;  or  it  may  have  its  origin  in  the  kidney,  but  in 
some  condition  other  thau  that  now  under  consideration. 

Tenderness  of  the  kidney  on  pressure  indicates  only  sensitiveness  or 
inflammation  independent  of  the  cause ;  for  example,  it  may  be  tubercu- 
lar. Le  Dentu  says  that  methodical  percussion  along  the  twelfth  rib,  and 
laterally  in  the  flank,  causes  pain  in  lithiasis  but  not  in  neuralgia,  and  is 
very  valuable  for  differential  diagnosis. 

Blood  in  the  urine  may  have  many  other  sources  than  the  kidney, 
and  even  after  its  origin  at  that  point  has  been  established  the  nature  of 
its  cause  has  still  to  be  determined,  for  renal  htematuria  is  not  only  a 
symptom  of  several  other  renal  affections  than  calculus,  such  as  malignant 
or  tubercular  disease,  but  it  may  be  occasioned  by  certain  drugs  and  by 
certain  general  or  constitutional  conditions. 

Frequency  and  urgency  of  micturition  suggest  renal  disease  only  after 
origin  in  the  bladder  has  been  excluded,  and  do  not  indicate  the  kind. 

If  the  sjnnptoms  are  severe  and  persistent,  and  are  not  reheved  by 
measures  which  diminish  the  acidity  of  the  urine  or  favor  the  escape  or 
possibly  the  dissolving  of  small  stones,  an  exploratory  incision  in  the  loin, 
to  determine  the  presence  of  a  calculus  and  to  remove  it  if  found,  is  jus- 
tifiable. An  additional  warrant  for  making  this  exploration  is  supplied 
by  the  relief  it  has  given  in  a  number  of  cases  in  which  no  stone  was 
found.  After  tlie  kidney  has  been  exposed,  the  search  for  the  stone  is 
made  by  palpation  and  by  puncture  with  a  needle.  Possibly  further  ex- 
perience Vkdll  confirm  the  growing  confidence  in  the  rapid  and  complete 
healing  of  wounds  of  the  substance  of  the  kidney,  and  it  will  be  deemed 
proper  to  extend  the  search  directly  into  the  pelvis  and  calices  by  in- 
cision through  the  parenchyma,  (For  details  of  the  operation,  see  Ne- 
phrotomy.) 

The  conditions  found  in  the  later  stages — pyelitis,  pyo-  and  hydrone- 
phrosis, perinephritic  abscess^  etc. — will  be  recognized  by  the  correspond- 
ing symptoms,  to  be  subsequently  considered.  Their  relation  to  calculous 
disease  can  be  established  by  the  history  of  the  case  and  by  examination 
of  the  urine,  for  urine  containing  pus  from  a  pyelitis  is  acid,  and  will  re- 
main for  days,  and  sometimes  even  for  weeks,  without  undergoing  ammo- 
niacal  change  and  developing  bacteria ;  the  pus  settles  and  the  super- 
natant liquid  is  perfectly  clear. 

Simulated  Lithiasis. — It  is  to  be  remembered  that  occasionally  pa- 
tients seek  to  deceive  by  presenting  stones  which  they  claim  to  have 
passed  with  their  urine.  Broquiart  (De  la  gravelle  urinaire  simulee,  etc., 
Ann.  des  mal.  des  org.  genito-urin.,  1883)  collected  twenty-five  cases, 
three  of  which  had  come  under  his   own  observation.     The  great  ma- 
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jority  (four  fifths)  were  in  girls  or  women,  the  remainder  in  boys.  It 
is  frequently  associated  with  hysteria,  and  is  probably  connected  with 
perversion  of  the  sexual  appetite.  Ordinarily  the  deception  can  be  easily 
detected. 

Treatment. — Here  again  we  must  distinguish  between  the  differ- 
ent forms  and  stages  of  the  disease.  In  the  early  stage — that  of  over-acid 
urine,  more  or  less  nephralgia,  and  the  threatening  of  stone — a  moderate 
regulation  of  life  and  diet,  with  the  occasional  use  of  alkalies,  will  usually 
be  sufficient.  The  patient  must  be  abstemious  in  respect  both  of  the 
quantity  and  the  quality  of  the  food  ;  he  must  refrain  absolutely  from  the 
use  of  malt  liquors  and  certain  wines  (champagne,  burgundy),  should  cut 
down  on  sugars,  should  exercise  regularly  but  not  immoderately,  and 
should  promote  the  action  of  the  skin  by  baths  and  dry  friction.  He 
should  drink  water  freely,  either  the  common  table  water  or  the  lighter 
mineral  waters  that  are  alkaline  or  diuretic.  (For  a  detailed  treatment 
addressed  to  the  predisposing  diathesis,  the  reader  is  referred  to  the  more 
strictly  medical  treatises.) 

The  principles  of  treatment  are  essentially  the  same  when  the  affection 
is  more  marked  and  the  patient  is  passing  sand  or  gravel.  The  formation 
of  crystals  and  concretions  is  to  be  opposed,  and  the  escape  of  such  as 
form  is  to  be  facilitated.  The  first  of  these  indications  is  to  be  met  in 
the  manner  above  stated,  but  the  treatment  must  be  carried  out  more  vig- 
orously and  with  more  attention  to  detail.  Game,  shell-fish,  spiced  foods, 
vegetables  that  contain  an  exceptional  amount  of  oxalic  acid,  such  as  rhu- 
barb, asparagus,  tomatoes,  must  not  be  eaten  ;  the  patient  must  live  on 
milk,  eggs,  beef,  mutton,  chicken,  fish,  rice,  potatoes,  bread.  The  use  of 
tea,  coffee,  and  alcohol  must  be  guided  by  consideration  of  previous  habits 
and  the  general  condition. 

In  the  choice  of  a  mineral  water  there  are  two  main  points  to  be  con- 
sidered :  First,  whether  an  alkali  is  desired  for  its  effect  upon  the  system, 
upon  the  nutritive  and  metabolic  processes,  as  well  as  directly  upon  the 
acidity  of  the  urine ;  and,  second,  whether  a  simple  diuretic  effect  is  de- 
sired. In  the  first  case,  the  physician  will  resort  to  the  stronger  alkaline 
waters — Carlsbad,  Yichy,  Yals — or  to  some  of  the  lithia  waters ;  in  the 
latter,  to  Contrexeville,  Bethesda,  Poland,  or  even  to  rain-water  in  large 
quantities. 

When  for  any  reason  these  waters  are  not  available,  the  constituents 
upon  which  their  efficiency  is  thought  to  depend,  or  their  equivalents, 
may  be  directly  administered  ;  thus,  the  citrate  of  potash,  in  doses  of 
ten  to  thirty  grains  three  or  four  times  a  day,  or  the  citrate  or  carbonate 
of  lithia  in  doses  of  two  to  five  grains.  It  is  not  proper  to  substitute  for 
the  diuretic  waters  such  mineral  or  vegetable  diuretics  as  niter  or  digi- 
talis.    It  is  alleged  that  ozonic  ether  (the  ethereal  solution  of  hydrogen 
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peroxide)  increases  the  solubility  of  uric  acid  in  water,  and  tlius  opposes 
the  formation  of  stone.  Edes  explains  the  action  on  the  theory  of  the 
breaking  np  of  the  uric  acid  into  allantoic  and  carbonic  acid. 

"Whether  or  not  the  effect  of  the  administration  of  certain  alkalies  or 
alkaline  waters  is  wholly  or  partly  to  redissolve  crystals  and  stones  that 
have  already  formed  in  the  kidney,  is  still  an  open  question.  It  has  often 
been  observed  that  such  administration  has  been  followed  by  the  voiding 
of  much  sand,  grav^el,  or  irregular  small  stones,  and  it  is  argued  that  the 
remedy  has  brought  about  the  disintegration  of  a  large  stone,  or  has  re- 
duced the  smaller  stones  to  a  size  that  could  be  passed  through  the  ureter. 
Another  hypothetical  explanation  of  the  occurrence  is  that  the  remedy 
has  reduced  the  size  of  the  stones  by  removing  a  coating  of  mucus  ;  and  a 
third  is  that,  by  reducing  the  inflammation  or  the  irritability  of  the  pas- 
sage, it  has  quieted  the  spasm  or  increased  the  distensibility  of  the  wall. 

The  above  treatment  is  suitable  for  either  form  of  acid  gravel — that 
is,  either  the  uric  or  the  oxalic — and  it  is  also  in  great  part  applicable  to 
the  much  rarer  hard  phosphatic  gravel  or  stone.  In  the  latter  the  alka- 
lies may  yield  place  to  the  diuretics,  and,  in  addition,  the  special  cause  of 
the  phosphaturia  must  receive  attention.  Soft,  secondary,  phosphatic 
gravel,  that  dependent  upon  ammoniacal  fermentation  of  the  urine,  is  an 
exceptional  and  usually  a  wholly  unimportant  epiphenomenon  of  serious 
suppurative  disease  of  the  kidney,  and  its  treatment  is  subordinate  to  that 
of  the  latter.  In  cases  in  which  palliation  alone  can  be  attempted,  the 
fermentation  may  be  measurably  restrained  by  the  internal  administration 
of  the  benzoate  of  soda,  salol,  or  similar  remedies. 

Pain  that  is  too  severe  and  continuous  to  permit  waiting  for  the  some- 
what tardy  effect  of  the  above  regimen  may  be  relieved  by  anodynes, 
hot  baths,  and  hot  applications  to  the  loins.  Antipyrine  has  been  recom- 
mended as  more  efficient  than  opium  under  these  circumstances. 

In  paroxysms  of  kidney-colic  the  pain  is  too  violent  for  any  dallying 
with  half-measures.  Morphine  must  be  at  once  given  subcutaneously, 
and,  if  that  fails  to  relieve,  ether  or  chloroform  must  be  resorted  to. 
Under  their  influence  the  j^atient  is  kept  quiet  and  half  unconscious,  and 
the  paroxysm  is  apparentl}^  shortened,  for  the  relief  of  pain  (and  with  it, 
presumably,  of  spasm  of  the  muscular  coat  of  the  ureter)  is  the  most  effi- 
cient means  we  possess  to  hasten  the  passage  of  the  calculus  to  the  blad- 
der. It  has  been  proposed  that  large  quantities  of  water  be  drunk  in 
order  to  create  a  greater  pressure  of  urine  behind  the  stone  and  thus 
force  it  along;  but  as  the  patient  usually  vomits  constantly  during  the 
paroxysm,  the  treatment  could  hardly  be  carried  out,  even  if  its  efficiency 
and  safety  had  been  demonstrated. 

The  grave  and  fortunately  very  rare  complication  of  obstruction  of 
the  ureter  by  a  calculus,  when  the  other  kidney  is  already  incapacitated 
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or  destroyed,  may  call  for  prompt  surgical  interference  because  of  the 
imminent  danger  to  life.  Either  the  obstructing  calculus  must  be  re- 
moved, or  a  way  for  the  escape  of  the  urine  must  be  opened  above  it. 
The  first  of  these  alternatives  will  be  discussed  in  the  section  on  the  sur- 
gery of  the  ureter ;  the  second  can  be  met  by  a  lumbar  nephrotomy,  with 
incision  of  the  pelvis  of  the  kidney.  This  has  the  advantage  of  being  a 
comparatively  simple  and  safe  procedure,  and  it  may  even  be  possible  for 
the  surgeon  to  remove  the  obstructing  stone  by  the  aid  of  forceps  passed 
down  the  ureter,  or  by  the  reflux  of  a  stream  of  water  directed  into  it. 
By  its  aid,  also,  time  may  be  gained,  and  perhaj)s  a  more  favorable  oppor- 
tunity for  direct  approach  to  the  ureter. 

Surgical  interference  is  called  for  when  a  stone  is  lodged  (or  thought 
to  be)  in  the  kidney,  and  has  given  rise  to  important  symptoms  which 
have  not  been  relieved  by  prolonged  use  of  the  measures  above  described  ; 
or  when  suppurative  or  obstructive  changes  have  taken  place  and  have 
produced  conditions  that  seriously  interfere  with  health  or  comfort,  or 
actually  threaten  life.  The  interference  may  be  an  exploratory  incision, 
in  search  of  a  stone  ;  or  a  nephrolithotomy,  the  removal  of  a  stone ;  or  a 
nephrotomy,  incision  of  a  diseased  kidney  for  the  drainage  of  purulent  or 
cystic  collections ;  or  a  nephrectomy,  removal  of  the  kidney.  Morris 
thinks  it  desirable  to  distinguish  sharply  between  nephrotomy  and  nephro- 
lithotomy, to  limit  the  use  of  the  latter  term  to  cases  in  which  the  op- 
eration is  done  primarily  for  the  removal  of  a  stone  from  a  (in  the  main) 
healthy  kidney,  and  to  use  the  former  to  designate  operations  in  which 
the  main  indication  is  the  incision  and  drainage  of  a  seriously  diseased 
kidney,  and  the  following  removal  of  a  stone,  if  one  is  found,  is  second- 
ary and  incidental.  It  is  clearly  desirable  that  the  cases  should  be  differ- 
entiated ;  but  it  seems  improbable  that  it  will  be  done  by  this  use  of  the 
terms,  for  it  is  already  usual  to  describe  as  a  nephrolithotomy  any  opera- 
tion in  which  stone  is  removed  from  the  kidney  without  regard  to  the 
extent  of  disease  of  the  organ  or  to  the  primary  object  of  the  operation. 

The  justification  of  an  exploratory  operation  must  be  found,  if  at  all, 
in  the  value  of  the  remedial  measures  made  possible  by  the  information 
which  it  furnishes.  The  remedial  measure  in  the  circumstances  we  are 
considering  is  the  removal  of  the  stone  discovered  by  the  exploration, 
consequently  the  exploratory  operation  must  stand  or  fall  with  nephro- 
lithotomy. The  latter,  using  the  term  in  the  narrow  sense  recommended 
by  Morris,  is  of  recent  origin,  having  been  first  done  in  1880  by  Morris ; 
but  it  has  already  been  proved  an  efiicient  and  safe  operation ;  *  and  as 
the  exploration  itself,  in  case  a  stone  is  not  found  and  the  kidney  is  not 

*  Newman  (Surg.  Dis.  of  the  Kidney,  1888)  collected  thirty-eight  eases  in  which  calculi 
had  been  removed  by  operation  from  otherwise  healthy  kidneys  without  a  death. 
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incised,  has  even  less  risk,  it  may,  I  think,  very  properly  be  resorted  to 
with  even  less  hesitation  than  is  usually  shown.  I  refer,  of  course,  to  the 
lumbar  operation,  not  to  the  one  in  which  the  kidney  is  approached 
through  the  peritoneal  cavity.  Few,  I  think,  would  be  as  conservative 
even  as  Le  Dentu,  when  he  says  that  "  after  a  long  continuance  of  the 
pain,  or  the  frequent  recurrence  of  paroxysms  not  followed  by  the  expul- 
sion of  stones,  has  shown  that  the  spontaneous  or  medical  arrest  of  the 
affection  is  not  to  be  hoped  for,  and  after  the  long  series  of  counter-irri- 
tants has  been  exliausted — iodine,  the  actual  cautery,  moxas — then  begins 
the  role  of  surgery."  Unwelcome  as  is  the  suggestion  of  the  knife,  the 
actual  suffering  and  danger  involved  in  the  resort  to  it  is  infinitely  less 
than  that  of  the  ghastly  series  suggested  in  the  quotation,  not  to  speak  of 
the  prospect  which  it  holds  out  of  a  prompt  and  permanent  cure  in  the 
place  of  the  simple  palliation  offered  by  the  other.  Morris  quotes  with 
some  bitterness  of  tone  the  remark  of  a  medical  author,  suggested  by  the 
occasional  spontaneous  escape  of  a  calculus  by  ulceration  through  the 
loin :  "  The  cautious  surgery  of  Nature  is  surrounded  by  safeguards  which 
rarely  attend  the  rougher  operations  of  art,"  and  points  out  that  by  "Na- 
ture "  is  meant  a  prolonged,  often  painful,  and  always  destructive  patho- 
logical process ;  he  suggests  as  a  substitute  for  the  aphorism  the  follow- 
ing :  "  The  cautious  and  well-timed  assistance  of  the  surgeon  is  sur- 
rounded by  safeguards  which  rarely  attend  the  operations  of  disease." 

Moreover,  as  has  been  already  stated,  the  exploration  has  itself  proved 
curative  in  a  number  of  cases  in  which  no  stone  was  found,  and  in  which 
nothing  was  done  to  the  kidney  except  palpation  and  perhaps  puncture 
with  a  needle.  In  one  of  Le  Dentu's  cases  the  needle  touched  stone  at 
first,  but,  as  it  could  not  be  found  again,  the  operation  was  carried  no  fur- 
ther ;  the  next  day  the  patient  passed  several  gravel-stones  through  the 
urethra,  having  never  done  so  before,  and  remained  thenceforth  free  from 
the  continuous  pain  that  had  led  to  the  oj^eration.  The  case  is  hardly 
sufficient  to  justify  Le  Dentu's  proposed  establishment  of  another  kind  of 
operation,  dislodgnnent  of  stone.  In  like  manner,  the  relief  which  has 
followed  in  a  few  cases  in  which  the  fibrous  capsule  of  the  kidney  has 
been  intentionally  split  does  not  appear  to  have  been  greater  than  that 
which  has  followed  simple  exposure  of  the  kidney ;  more  definite  ex- 
perience is  needed  before  it  can  be  formally  recommended. 

It  seems,  then,  to  be  justifiable  to  recommend  an  exploratory  lumbar 
incision  to  a  patient  who  is  suffering  with  a  constant  or  recurring  pain, 
probably  of  calculous  origin.  It  is  objected  that  this  is  a  confession  of 
inability  to  make  a  diagnosis.  If  the  inability  exists,  it  had  better  be 
confessed ;  and,  moreover,  the  measure  is  tlie  only  tiling  that  holds  out 
any  promise  of  supplying  the  information  that  is  needed  for  a  diag- 
nosis. 
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Nephrolithotomy;  Nephrectomy. — The  presence  of  stone  having  been 
determined,  it  should  be  removed,  either  alone  or  with  the  kidney.  The 
choice  depends  partly  upon  the  condition  of  the  kidney,  whether  it  is 
capable  of  sufficient  functional  activity  to  make  its  retention  desirable, 
and  if  existing  abscesses  can  be  satisfactorily  drained,  and  partly  upon 
the  possibility  of  making  a  complete  and  safe  removal  of  the  stone  or 
stones.  As  a  general  rule,  the  kidney  should  be  left  if  there  is  reason 
to  believe  that  any  considerable  portion  of  it  can  do  its  work.  If  the 
abscesses  do  not  heal,  if  a  urinary  fistula  forms,  a  secondary  operation 
can  be  done  and  the  organ  removed  more  easily,  often,  than  by  the  pri- 
mary operation.  On  the  other  hand,  if  any  stone  is  left  behind,  a  second 
operation  will  certainly  be  required  for  its  removal,  and  there  is  no  reason 
to  suppose  that  its  removal  except  by  nephrectomy  is  any  more  probable 
than  at  first.  The  details  of  the  operation  will  be  described  in  another 
chapter.  I  shall  here  only  call  attention  to  the  frequent  difficulty  of 
recognizing  the  presence  of  a  stone,  and  the  consequent  necessity  of  mak- 
ing a  very  careful  and  systematic  search  for  it  by  pressing  upon  all  parts 
of  the  kidney  with  the  finger,  or,  if  possible,  between  the  finger  and 
thumb,  in  order  to  recognize  differences  of  resistance,  and  by  puncturing 
with  a  needle  through  almost  every  square  centimetre  of  its  surface.  In 
cutting  for  a  stone,  it  is  better  to  make  the  incision  through  the  paren- 
chyma than  through  the  wall  of  the  pelvis ;  the  bleeding  is  not  severe, 
and  the  probability  of  the  establishment  of  a  urinary  fistula  is  much  less. 

The  treatment  of  cases  in  which  the  most  prominent  condition  is  a 
pyelitis,  or  pyelonephritis,  or  perinephritis,  or  in  which  a  renal  fistula 
leading  down  to  a  stone  exists,  will  be  considered  in  the  corresponding 
sections. 

III.    PYELITIS,   PYELONEPHRITIS,   PYONEPHROSIS, 
NEPHRITIS,  TUBERCULOSIS. 

A.    PYELITIS,   PYELONEPHRITIS,   TUBERCULOSIS. 

As  the  result  of  the  most  varied  general  and  local  causes,  an  acute, 
subacute,  or  chronic  catarrhal  or  suppurative  inflammation  may  attack 
the  pelvis  and  its  prolongations  or  the  parenchyma  of  the  kidney,  and 
may  spread  from  either  to  the  other.  Pyelitis  is  an  inflammation  of  the 
pelvis ;  a  nephritis  is  an  inflammation  of  the  kidney  itself  ;  and  a  pyelo- 
nephritis is  a  combination  of  the  two.  In  pyonephrosis  the  distended 
pelvis  and  the  thinned  and  atrophied  kidney  together  form  the  irregular 
lobulated  wall  of  a  cyst  with  purulent  contents.  In  certain  forms  the 
affection  may  exist  for  months,  or  even  years,  without  giving  rise  to  symp- 
toms that  attract  much  attention,  and  without  seriously  affecting  the 
health  of  the  patient ;  in  others,  it  is  one  of  the  last  manifestations  of  a 
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general  and  fatal  illness,  as  in  the  infectious  fevers,  pyaemia,  etc. ;  in 
others  it  is  an  extension,  perhaps  unnoticed  or  unrecognizable,  of  neigh- 
boring local  disease,  as  ascending  pyelitis  following  cystitis,  and  is  domi- 
nated in  importance  by  the  latter ;  while  in  others  it  may  be  a  purely 
local  and  isolated  affection,  as  in  calculous  and  sometimes  even  in  tubercu- 
lar pyehtis,  and  one  which  in  itseK  deserves  all  the  attention  and  care 
that  can  be  given  it. 

It  is  mainly  an  affection  of  adult  life,  although  occasionally  seen  in 
childhood,  and  is  much  more  frequent  in  men  than  in  women,  because  of 
the  great  preponderance  in  the  former  of  conditions  obstructive  to  the 
escape  of  urine  from  the  bladder. 

Etiology. — The  most  common  causes  are  the  extension  of  inflamma- 
tion from  the  bladder,  obstruction  to  the  flow  of  urine  through  the  ureter 
or  from  the  bladder,  nephrohthiasis,  especially  the  retention  of  a  calculus 
in  the  pelvis,  and  tuberculosis  of  the  kidney.  The  rarer  causes  are 
traumatism,  many  general  and  infectious  diseases,  the  ingestion  of  certain 
irritating  drugs,  foreign  bodies  in  the  pelvis,  and  possibly  chilling. 

The  possible  occurrence  of  pyelitis  as  a  consequence  and  complication 
of  a  traumatism  has  been  mentioned  in  a  preceding  chapter.  Like  other 
suppurative  complications  of  wounds,  it  is  the  result  of  infection  by  pyo- 
genic germs,  usually  through  an  open  wound,  which  by  providing  at  the 
same  time  an  outlet  for  the  pus  separates  this  form  widely  from  the 
others.  The  traumatism  may  first  set  up  a  suppurative  perinephritis 
which  ruptures  into  the  pelvis. 

Another  rare  local  cause,  somewhat  akin  to  a  traumatism,  is  the  pres- 
ence of  0:  foreign  hody,  possibly  introduced  from  without,  once  a  frag- 
ment of  bone  from  the  carious  second  lumbar  vertebra,  parasites  of  dif- 
ferent kinds,  blood-clots,  malignant  tumors.  These  appear  sometimes  to 
act  by  the  simple  irritation  of  their  presence,  at  other  times  by  interfer- 
ing with  the  flow  of  the  urine  from  the  kidney  and  thus  causing  disten- 
tion of  the  pelvis. 

Certain  irritating  drugs — cantharides,  turpentine,  cubebs — may,  in  the 
course  of  their  elimination  by  the  kidneys  after  having  l)een  taken  into 
the  stomach,  set  up  catarrhal  pyelitis,  which,  how^ever,  is  usually  prompt 
to  disappear  on  cessation  of  the  cause. 

The  group  of  general  causes  contains  all  the  acute  infectious  diseases, 
osteomyelitis,  typhoid,  diphtheria,  puerperal  septicaemia,  pyaemia,  cholera, 
etc.,  and  also  others,  such  as  carbuncle,  scurvy,  Bright's  disease,  and  dia- 
betes mellitus.  In  many  of  these  there  is  but  little  tendency  to  suppura- 
tion ;  the  pyelitis  remains  catarrhal,  and  M'ithout  notable  influence  upon 
the  course  of  the  primary  disease ;  in  others,  the  process  begins  as  mul- 
tiple foci  of  suppuration  in  the  substance  of  the  kidney,  the  small  col- 
lections  run   together  to   form   large   cortical   or   medullary  abscesses, 
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and  by  the  rupture  of  tlie  latter  into  the  pelvis  a  suppurative  pyelitis  is 
set  up. 

Some  authors  claim  that  a  spontaneous  pyelitis,  the  result  of  chill- 
ing, is  not  uncommon ;  thus  Rosenstein  attributes  the  frequency  of  pye- 
litis in  Holland  to  its  damp  climate.  Most  authors  quote  the  opinion 
with  much  reserve,  although  the  occasional  action  of  the  cause  is  ad- 
mitted (A.  Robin,  De  la  pyelonephrite  primitive,  Gazette  medicale,  1885, 
p.  215). 

The  most  common  local  cause  is  ne^JirolitJiiasis,  which  can  set  up 
a  pyelitis  (and  pyelonephritis)  either  by  irritation  or  by  obstruction ;  that 
is,  the  over-acid  urine,  or  the  recurring  crystals  and  gravel,  or  the  re- 
tained calculus,  may  irritate  the  mucosa  of  the  pelvis  and  thus  originate 
a  catarrhal  pyelitis,  which  may  remain  such  for  an  indefinite  time  or  may 
become  suppurative ;  or  the  retained  stone  may  obstruct  the  escape  of 
urine  from  the  pelvis,  and  give  rise  to  the  common  pathological  changes 
through  the  mechanism  of  over-distention. 

The  same  consequences  may  follow  obstruction  of  the  ureter  (by  a 
lodged  calculus,  the  pressure  of  a  tumor,  or  of  the  gravid  or  otherwise 
enlarged  and  degenerated  uterus),  or,  more  remotely,  obstruction  to  the 
escape  of  urine  from  the  bladder  (enlarged  prostate,  tight  urethral 
stricture) ;  but  in  the  cases  of  obstruction  to  the  outflow  from  the 
bladder  the  pathogeny  is  complicated  by  the  addition  of  another  fac- 
tor, namely,  the  extension  upward  along  the  ureter  to  the  pelvis  of 
the  inflammation  that  is  first  set  up  in  the  bladder  by  the  obstruction. 
This  class  of  ascending  pyelites  is  a  large  one,  recruited  as  it  is  so 
freely  from  the  vast  number  of  elderly  men  who  are  affected  with 
prostatic  disease,  and  also  from  those  younger  men  who  have  long  neg- 
lected their  strictures.  To  it  are  to  be  added  also  the  cases  of  direct 
extension  of  a  gonorrhoea  from  the  urethra  through  the  bladder  and 
ureter  to  the  kidney.  Whether  such  gonorrhoeal  cases  are  numerous, 
or  so  rare  as  almost  to  be  unknown,  is  still  in  dispute.  Fournier  says  he 
has  never  seen  a  case ;  Keyes  speaks  of  them  as  not  rare.  I  presume 
that  all  those  who  question  the  fact  admit  that  a  gonorrhoeal  cystitis  is 
sometimes  followed  by  a  pyelitis,  and  that  their  denial  is  only  of  the 
gonorrhoeal  character  of  that  pyelitis,  of  the  presence  in  the  kidney  and 
direct  agency  of  the  gonococci. 

A  remaining  and  far  from  infrequent  cause  is  tuberculosis ;  and, 
although  tlie  process  when  thus  originated  is  essentially  clironic  from 
the  beginning,  it  bears  a  close  resemblance  in  lesions  and  symptoms  to 
the  other  common  varieties.  The  form  of  tuberculosis  which  we  have 
in  mind,  and  which  alone  will  be  here  considered,  is  that  marked  by 
slowly  developing  cheesy  nodules,  with  changes  in  the  neighboring 
tissues  similar  to  those  in  and  about  tubercular  joints ;  we  shall  not  con- 
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sider  tlie  acute  miliary  tuberculosis  (the  disseminated  tuberculosis  of 
Morris)  wliicli  appears  bj  preference  in  the  young,  is  characterized  by 
multiple  minute  miliary  nodules  scattered  through  the  organ,  is  usually 
part  of  an  acute  general  tuberculosis,  gives  rise  to  no  symptoms  specially 
referable  to  the  kidney,  and  calls  for  no  special  treatment. 

Some  idea  of  the  relative  frequency  of  tuberculosis  of  the  kidney 
may  be  gained  from  the  following  statistics,  although  they  are  by  no 
means  in  accord.  Morris  (Joe.  oit.^  page  474)  states  that  in  2,610  post- 
mortem examinations  made  in  the  Middlesex  Hospital  in  the  course  of 
ten  years,  44  showed  tubercular  disease  of  the  kidney,  of  which  29 
were  of  the  miliary  form  and  15  of  the  cheesy.  Steinthal  (Yirchow's 
Archiv,  1885,  vol.  c,  p.  81)  states  that  28  cases  of  tuberculosis  examined 
in  the  pathological  institute  at  Geneva  showed  implication  of  the  kid- 
ney in  18,  in  16  of  which  the  form  "was  miliary.  The  latter  author 
made  a  careful  analysis  of  24  cases  of  cheesy  tuberculosis  of  the  kidney, 
and,  although  the  number  is  perhaps  not  large  enough  to  justify  very 
positive  generalization,  his  conclusions  are  interesting  and  valuable. 
They  are,  that  with  tuberculosis  of  the  kidney  is  always  found  tuber- 
culosis of  the  lungs  or  bronchial  glands,  possibly  quiescent,  and  that  the 
latter  is  primary.  The  first  infection  of  the  kidneys  is  commonly  in  the 
medullary  substance,  at  the  base  of  the  pyramids,  and  it  spreads  thence  to 
the  cortex  and  into  the  calices  and  pelvis.  After  the  process  has  reached 
the  free  surface  of  the  urinary  passages  it  spreads  with  great  facility 
along  them,  apparently  by  transport  of  the  bacilli  in  the  urine,  for  inter- 
vals of  uninfected  mucosa  are  found,  and  when  the  bladder  is  reached 
it  develops  first  and  most  rapidly  in  the  trigonum  immediately  about  the 
orifices  of  the  ureters.  In  the  kidney  the  process  may  continue  until 
the  organ  is  completely  destroyed,  transformed  into  a  bag  of  chees}'-  pus. 
In  the  pelvis  and  ureter  the  process  may  be  ulcerative  on  the  surface 
of  the  mucosa,  or  may  show  itself  only  in  great  thickening  of  the  wall. 
The  process  rarely  extends  to  the  testicle,  and  tuberculosis  of  the  testicle 
rarely  extends  upward  to  the  kidney.  In  12  of  the  24  cases  both  kid- 
neys were  involved,  but  not  to  the  same  degree.  Of  Morris's  15  similar 
cases  both  kidneys  were  involved  in  8 ;  the  ages  show  the  affection  to 
be  one  of  young  and  middle  adult  life,  although  it  occurs  in  the  old. 

Pathology. — From  the  anatomical  stand'point  the  different  forms  of 
pyelitis  may  be  classified,  following  Cornil,  as  (1)  catarrhal,  (2)  acute  or 
chronic  purulent,  and  (3)  calculous. 

The  catarrhal  form  shows  a  thickened  and  injected  mucosa  with 
rapid  formation  and  desquamation  of  the  epithelium,  and  the  process 
involves  also  by  direct  propagation  the  tubules  of  the  pyramids.  In  the 
more  severe  forms  there  is  a  fibrinous  exudation,  that  adheres  in  part  to 
the  surface  and  in  part  is  carried  away  as  shreds  in  the  urine. 
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In  the  acute  jpurulent  form  there  is  a  round-cell  infiltration  of  the 
wall  of  the  pelvis,  the  mucosa  is  greatly  thickened  and  irregular,  with 
numerous  small  extravasations  of  blood  and  scattered  points  of  superficial 
sloughing  and  ulceration.  The  kidney  substance  on  section  shows  small 
white  streakings  through  cortex  and  medulla,  and  later  punctate  foci  of 
suppuration  or  larger  abscesses  formed  by  confluence  of  the  small  ones. 
The  suppuration  appears  to  begin  in  the  pyramids  by  the  agency  of 
bacilli  that  have  made  their  way  directly  into  the  tubules  from  the  pelvis. 
The  pus  that  forms  on  the  free  surface  is  either  carried  away  in  the 
urine,  or,  if  the  ureter  is  obstructed  by  the  inflammatory  swelling  of  its 
own  wall  or  by  a  fibrinous  plug,  it  collects  within  the  pelvis. 

The  chronic  purulent  form  may  be  the  later  stage  of  the  acute,  or  it 
may  be  chronic  from  the  beginning.    It  gradually  destroys  the  pai-enchyma 


Fig.  5. — Calculous  pyelitis.     (Eayer.) 


of  the  organ,  partly  by  suppuration  and  partly  by  the  formation  of  inter- 
stitial connective  tissue,  and  as  the  escape  of  the  contents  of  the  pelvis 
through  the  ureter  is  always  opposed  and  at  times  entirely  prevented, 
more  or  less  distention  of  the  kidney  ensues.  The  resistance  of  certain 
portions  of  the  parenchyma  to  this  distention  causes  it  to  be  irregular, 
with  formation  of  pouches  of  variable  size  separated  by  partitions  and 
spurs  often  of  notable  thickness  (Fig.  5).  The  mucosa  may  be  smooth, 
50 
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velvety,    or   papillomatous,  pale,  injected,    or  so   vascular   that  lisemor- 
rhages  are  frequent  and  profuse. 

If  the  obstruction  to  the  escape  of  the  contents  is  permanent,  the  con- 
dition becomes  that  known  as  pyonephrosis,  and  the  kidney  is  trans- 
formed into  a  vast  irregular  sac  filled  with  pus. 


Fio.  6. — Pyelonephritis;  tlie  outer  layer  is  the  thickened  and  condensed  fatty  capsule. 

(Eaycr.) 

The  process  involves  the  adjoining  tissues  either  by  ulceration  and 
perforation  of  the  wall  of  the  pelvis,  or  perhaps  simply  by  bacillary  in- 
fection, with  production  of  a  perinephritic  abscess,  or  more  slowly  by 
direct  non-suppurative  extension,  with  constant  thickening  and  condensa- 
tion of  the  fatty  capsule,  that  may  be  so  marked  that  it  is  transformed 
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into  a  thick,  fibrous  layer  that  bears  no  resemblance  to  its  normal  condi- 
tion (Fig.  6).  The  same  process  may  result  in  the  formation  of  ab- 
normal adhesions  to  neighboring  parts,  such  as  the  peritonseum,  loin, 
intestines,  and  vena  cava,  that  create  important  difficulties  and  dangers 
in  case  nephrectomy  should  be  attempted. 

In  case  the  imperfectly  evacuated  urine  undergoes  aminoniacal  fer- 
mentation, the  triple  phosphates  are  formed  and  precipitated,  often  in 
large  amount ;  they  may  form  a  putty-like  mass,  or  adhere  to  the  wall, 
or  mat  together  in  large,  friable  stones. 

The  calculous  pyelitis  is  restricted  to  those  cases  in  which  the  forma- 
tion of  the  stones  precedes  and  causes  the  pyelitis,  in  contradistinction  to 
those  just  mentioned,  in  which  the  formation  of  a  phosphatic  stone  is  a 
late  epiphenomenon  in  the  course  of  a  pyelitis.  The  pyelitis  thus  set  up 
is  at  first  catarrhal,  and  may  long  remain  so,  and,  as  was  exjilained  in  the 
preceding  chapter,  may  be  so  slight  as  to  give  rise  to  few  or  no  recogniz- 
able symptoms.  It  may,  however,  become  suppurative,  and  is  thought 
to  be  more  especially  prone  to  ulceration  and  consequent  perinephritic 
abscess.  The  sudden  and  permanent  blocking  of  the  ureter  by  the  calcu- 
lus occasions  prompt  distention  of  the  pelv^is  by  the  urine  that  is  subse- 
quently secreted  (hydronephrosis) ;  this  may  result  in  a  simple  interstitial, 
non-suppurative  nephritis,  with  progressive  atrophy  of  the  parenchyma, 
or,  in  case  of  bacillary  infection,  in  diffuse  or  circumscribed  suppuration. 

In  the  tuhercular  form  the  process  begins,  as  has  been  said,  with  the 
formation  of  one  or  several  nodules  (ultimately  cheesy),  usually  in  the 
medulla,  at  the  base  of  the  pyramids,  but  occasionally  in  the  cortex ;  if  sup- 
puration ensues  in  them,  the  nodules  become  abscesses,  and,  according  to 
the  varying  activity  of  the  process,  either  remain  as  independent,  puru- 
lent, cheesy  foci,  or  coalesce.  At  the  same  time  new  nodules  form  and  pur- 
sue the  same  course,  with  increasing  destruction  of  the  parenchyma,  and 
finally  rupture  to  the  exterior,  or  more  commonly  into  the  pehds.  The 
destruction  of  the  kidney  may  be  complete,  the  thickened  and  tuber- 
cular capsule  inclosing  only  pus  or  a  mass  of  friable  or  putty-like,  cheesy 
matter.  The  wall  of  the  pelvis  and  ureter  is  greatly  thickened  by 
tubercular  degeneration,  and  the  mucosa  correspondingly  degenerated  or 
ulcerated. 

Symptoms. — In  describing  the  symptoms  of  pyelitis  and  pyelone- 
phritis, it  will  be  advantageous  to  treat  separately  of  the  acute  forms ;  of 
those  chronic  ones  in  which  the  affection  is  of  local  origin  and  uncompli- 
cated by  disease  of  the  bladder ;  and,  finally,  of  those,  the  "  ascending  " 
cases,  in  which  it  is  a  complication  and  result  of  cystitis. 

In  the  acute  form,  which  is  rare,  the  onset  may  be  sudden,  with  chills, 
headache,  fever,  nausea,  the  usual  signs  of  an  acute  visceral  inflammation, 
accompanied  or  promptly  followed  by  local  signs  and  changes  in  the 
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urine  wliicli  show  the  kidney  to  be  the  organ  involved,  namely,  pain  in 
the  loin,  tenderness  on  pressure  upon  the  kidneys,  frequency  of  micturi- 
tion, increase  of  mucus  in  the  urine,  possibly  hsematuria,  and  the  presence 
of  the  small,  tailed,  imbricated  epithelial  cells  characteristic  of  the  pelvis. 
If  the  case  is  one  of  pyelonephritis,  the  urine  is  diminished  in  quantity, 
and  albuminous. 

In  the  chronic  form  of  local  origin — for  example,  the  pyelitis  of  ne- 
phrolithiasis— the  catarrhal  stage  is  marked  mainly  by  nephralgia  and 
local  tenderness  and  by  changes  in  the  urine,  which  latter  become  more 
marked  and  varied  as  the  affection  passes  into  the  purulent  stage.  The 
quantity  of  the  urine  may  be  notably  increased,  at  first  without  change  in 
its  appearance,  but  later  it  becomes  turbid  by  the  admixture  of  pus.  It 
remains  acid,  and  if  allowed  to  stand  may  retain  its  acidity  for  days, 
while  the  pus  sinks  to  the  bottom  of  the  vase  and  there  forms  a  green- 
ish, oily-looking  stratum ;  and  the  supernatant  urine  remains  perfectly 
clear,  without  development  of  bacteria — a  group  of  characteristics  which 
absolutely  distinguish  the  affection  from  any  of  the  forms  of  cystitis. 
There  may  be  a  few  exceptions  to  this  rule,  as  where  the  kidney  is  almost 
destroyed  as  a  secreting  organ,  and  the  urine,  retained  for  a  time  within 
its  dilated  pelvis,  has  had  an  opportunity  to  undergo  ammoniacal  fermen- 
tation. The  urine  is  albuminous,  sometimes  more  so  than  the  amount  of 
pus  would  account  for,  and  contains  mucus,  pus,  possibly  blood,  and  epi- 
thelial cells,  which  are  thought  to  come  from  the  tubules  of  the  kidney 
and  to  be  pathognomonic  of  the  affection.  These  cells  are  round,  with  a 
single  nucleus,  and  about  one  half  larger  than  a  leucocyte.  Accepting 
the  theory  of  their  origin  in  the  tubule,  their  presence  indicates  the  ex- 
tension of  the  inflammation  to  the  parenchyma  of  the  kidney.  Some  of 
the  pus-cells  also  are  agglutinated  in  short,  cylindrical  masses,  as  if  they 
too  had  come  from  the  tubules.  The  amount  of  pus  in  the  urine  may 
vary  from  day  to  day,  and  may  even  be  intermittent,  the  intermittences 
coinciding  with  exacerbation  of  the  local  and  general  symptoms,  and 
being  due  to  the  temporary  obstruction  of  the  ureter. 

The  amount  of  blood  in  the  urine  varies  greatly  in  the  different  cases 
and  at  different  times  in  the  same  day.  It  is  habitually  absent  in  some, 
habitually  present  in  others,  and  is  most  frequent  and  most  marked  in 
calculous  pyelitis,  in  which  it  is  easily  produced  or  increased  by  such 
causes  as  sudden  movements,  muscular  efforts,  and  jolting.  The  blood, 
when  in  small  quantity,  is  uniformly  distributed  through  the  urine  ;  when 
abundant,  it  may  be  in  clots  which  are  sometimes  long  and  cylindrical,  as 
if  formed  in  the  ureter. 

Dull  pain  in  the  loin  is  constant,  with  occasional  exacerbations  ;  to  it 
may  be  added  the  pain  excited  by  the  presence  of  a  calculus,  or  by  the 
difficult  passage  through  the  ureter  of  a  large  fibrinous  })lug. 
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More  severe  pain  is  provoked  by  pressure  upon  tlie  kidney  tlirougli 
tlie  anterior  abdominal  wall,  or  by  percussion  in  tlie  loin  and  along  the 
floating  ribs. 

Bimanual  palpation  may  show  the  kidney  to  be  enlarged  ;  and  if  a 
perinephritic  abscess  has  formed,  it  may  cause  a  swelling  in  the  loin  that 
is  recognizable  by  the  eye  as  well  as  by  the  hand. 

The  general  symptoms  vary  greatly.  So  long  as  suppuration  is  absent 
or  slight,  the  general  condition  remains  fairly  good  ;  but  as  the  disease  ad- 
vances the  health  deteriorates,  there  is  fever  every  evening,  chilly  sensa- 
tions, perhaps  a  regular  chill ;  the  patient  loses  his  appetite,  and  grows 
pale,  thin,  cachectic. 

In  the  ascending  chronic  form,  that  due  to  extension  of  inflammation 
of  the  bladder,  the  same  symptoms  are  present,  but  they  are  in  great  part 
masked  by  those  of  the  cystitis  ;  and,  as  Morris  says,  "  pyelonephritis, 
when  secondary  to  disease  of  the  bladder,  is  too  often  unrecognized  until 
discovered  at  the  post-mortem  examination."  The  frequency  of  micturi- 
tion, the  pus,  mucus,  and  blood  in  the  urine,  the  fever,  and  the  deteriora- 
tion of  the  general  condition,  are  all  equally  symptoms  of  cystitis,  and 
the  ammoniacal  change  which  the  urine  undergoes  in  the  inflamed  bladder 
destroys  the  combination  of  pus  and  acidity  which  is  so  characteristic  of 
pyelitis,  even  if  the  ammoniacal  ferments  have  not  already  made  their 
way  up  to  the  kidney.  There  remain  only  the  local  symptoms  in  the 
region  of  the  kidney  to  point  to  its  association  in  the  disease.  It  may  be 
said,  however,  that  a  sudden  change  for  the  worse — fever,  dry  tongue, 
quick,  small  pulse,  chills,  prostration — in  a  patient  who  has  long  been  suf- 
fering with  cystitis,  especially  of  obstructive  origin,  clearly  indicates  the 
appearance  or  the  dangerous  increase  of  a  pyelonephritis. 

The  following  description  of  such  patients  is  quoted  from  Halle : 
"Pale,  with  yellow,  earthy,  dry  skin,  our  patients  rapidly  lose  strength 
and  are  soon  conflned  to  the  bed.  The  digestive  functions  are  profoundly 
affected.  Appetite  is  completely  absent ;  there  is  often  even  an  actual 
repugnance  for  food.  Only  liquid  food  can  be  taken,  and  the  digestion 
of  that  is  often  difficult.  IS'ausea  and  gastric  distress  at  once  follow  the 
least  attempt  to  take  solid  food.  On  the  other  hand,  thirst  is  great.  The 
tongue,  usually  white  and  coated,  becomes  red  and  dry  during  the  febrile 
exacerbations,  which  ordinarily  indicate  extension  of  the  nephritis. 
Fever  is  not  constant.  There  are  long  periods  of  apyrexia,  especially 
when  the  affection  is  left  to  take  its  natural  course.  Then,  there  are 
irregular  febrile  movements,  the  cause  of  which  is  always  easily  to  be 
found.  A  transient  retention  of  pus  in  the  kidney,  the  slightest  surgical 
traumatism  inflicted  on  the  urethra,  causes  a  chill  and  high  fever." 

Course  and  Prognosis. — These  are  largely  determined  by  the  cause 
of  the  affection  and  by  the  extent  to  which  the  kidney  parenchyma  is 
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involved.  The  acute  forms  due  to  the  action  of  irritating  drugs  cease 
promptly  on  the  cessation  of  the  cause.  Those  that  occur  in  the  course 
of  infectious  diseases  are  rarely  severe  or  serious  in  themselves  except 
when  the  primary  disease  is  almost  inevitably  fatal.  If  the  patient  can 
recover  from  the  latter,  the  pyelitis  is  not  likely  to  last  long  or  to  give 
him  much  trouble. 

There  is  a  similar  relation  with  the  cause  in  the  chronic  form.  A  cal- 
culous pyelitis  will  last  so  long  as  the  stone  remains  in  the  kidney,  and 
one  that  is  the  result  of  an  obstruction  in  the  ureter  or  urethra  Mall  last 
while  the  obstruction  remains.  Unfortunately,  we  can  not  add  that  it 
will  always  cease  on  the  removal  of  the  cause,  but  the  affection  may  per- 
sist in  one  form  or  another  even  for  years  without  endangering  life. 
This  is  especially  the  case  when  only  one  kidney  is  involved,  and  when  the 
process  in  it  has  advanced  so  far  that  the  function  is  entirely  abolished, 
and  the  organ  is  reduced  to  a  sac  of  inspissated  pus,  or  to  a  shrunken  ab- 
scess wall  that  discharges  a  moderate  amount  of  pus  through  some  spon- 
taneous or  artificial  opening.  Such  suppurating  sinuses  are,  of  course,  as 
potential  for  evil  when  they  lead  to  a  degenerated  kidney  as  when  they 
have  originated  under  other  circumstances.  There  is  the  same  possi- 
bility of  retention  of  the  pus,  of  septicaemia,  amyloid  degeneration,  ery- 
sipelas, etc. 

Cases  are  not  uncommon  in  which  a  pyelitis  that  had  advanced  even 
to  the  condition  of  a  pyonephrosis  has  ceased  to  give  any  symptoms  after 
a  single  or  perhaps  repeated  evacuation  of  its  contents  through  the  ureter, 
or  through  a  spontaneous  opening  into  the  intestine  or  the  lungs  or 
through  the  skin.  Strange  as  it  may  seem,  not  a  few  cases  of  recovery 
by  spontaneous  opening  into  the  lung  and  evacuation  of  the  pus  through 
the  mouth  have  been  reported.  Opening  into  the  intestine  is  thought 
not  to  be  quite  so  favorable ;  that  through  the  skin  of  the  loin  more  so. 
Still,  the  prognosis  in  all  purulent  cases  without  surgical  treatment  is  bad. 
It  is  worse  in  some  than  it  is  in  others.  It  is  worse  when  both  kidneys 
are  involved,  worse  in  pyelonephritis  than  in  pyelitis,  and  worse  when  the 
pus  is  fetid  and  can  not  be  freely  evacuated.  Under  surgical  treatment 
the  prognosis  is  notably  improved,  and  in  some  cases  it  may  be  fairly 
claimed  that  the  interference  restores  the  patient  to  health.  Even  if  it 
does  not  do  so  much  as  that,  it  often  removes  an  immediate  serious  dan- 
ger and  enables  the  patient  again  to  become  self-supporting.  The  benefit 
is  particularly  clear  in  calculous  and  tul^ercular  pyelitis.  In  the  one,  the 
removal  of  the  stone  is  the  removal  of  the  cause,  and  may  be  followed  by 
complete  restoration  to  health  ;  in  the  other,  the  removal  of  the  diseased 
organ — nephrectomy — is  the  removal  of  a  focus  of  incurable  disease,  and, 
while  it  may  not  prevent  later  manifestations  of  that  disease  at  other 
points,  there  is  good  reason  to  believe  that  it  delays  them,  and  that  it  has 
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prevented  in  a  considerable  proportion  of  cases  an  early  outbreak  of 
miliary  tuberculosis. 

Diagnosis. — The  difficulties  in  diagnosis  are  mainly  found  in  distin- 
guishing between  pyelitis  and  cystitis,  or  in  recognizing  the  co-existence  of 
the  former  with  the  latter  and  in  distinguishing  between  the  different 
forms  and  causes.  Not  to  repeat  the  account  of  the  symptoms  already 
given,  I  shall  only  call  attention  again  to  some  of  the  more  important 
diagnostic  points. 

Pyelitis  has,  in  common  with  cystitis,  frequency  and  urgency  of  mic- 
turition, pus,  mucus,  albumen,  and  blood  in  the  urine,  and  in  the  severer 
forms  the  general  symptoms  associated  with  fever.  The  distinguishing 
features  (not  all  present  in  every  case,  of  course)  are,  in  pyelitis,  sudden 
changes  in  the  amount  of  pus ;  the  presence  in  the  urine  of  epithelial  cells 
peculiar  to  the  kidney,  and  of  cylindrical  masses  of  agglutinated  pus-cells 
resembling  urinary  casts ;  acidity  of  the  urine,  which  persists  for  several 
days  if  the  urine  is  allowed  to  stand  ;  absence  or  very  tardy  appearance  of 
bacteria  in  the  standing  urine,  and  consequent  clearness  of  the  urine 
above  the  thick,  greenish,  oily  deposit ;  purulence  of  the  urine  drawn  by 
the  catheter  during  ten  or  fifteen  minutes  immediately  after  the  bladder 
has  been  thoroughly  washed  ;  pain  and  tenderness  on  pressure  in  the  re- 
gion of  the  kidney,  and  perhaps  its  recognizable  enlargement. 

The  intercurrence  of  pyelitis  in  the  course  of  a  cystitis  is  indicated  by 
a  sudden  change  for  the  worse,  especially  if  the  patient  has  just  been  sub- 
jected to  some  instrumentation  or  operation  upon  the  urethra  or  bladder. 
The  characteristics  of  the  change  have  been  described  above. 

Ascending  pyelitis,  calculous  pyelitis,  and  tubercular  pyelitis  are  to 
be  distinguished  from  one  another  mainly  by  the  clinical  history.  In  the 
first,  if  the  patient  is  an  elderly  man,  there  is  enlargement  of  the  prostate 
and  a  cystitis  ;  if  younger,  a  long-existing  tight  stricture  of  the  urethra,  or 
a  history  of  gonorrhoea  and  cystitis.  In  the  calculous  form  there  may  be 
a  history  of  the  passage  of  gravel  or  of  nephritic  colics,  perhaps  many 
years  before.  In  the  tubercular  form  there  is  the  family  history,  possibly 
evidence  and  history  of  tubercular  trouble  in  other  organs,  and  possibly 
the  recognition  of  tubercle  bacilli  in  the  urine  by  the  microscope,  or  their 
demonstration  by  inoculation  upon  an  animal. 

If  the  kidney  forms  a  large  tumor,  and  the  question  is  between  a  pyo- 
nephrosis and  a  solid  tumor,  the  aspirating-needle  should  prove  the  pres- 
ence of  pus,  and  possibly  of  stone  or  tubercle,  or  an  exploratory  incision 
make  the  condition  plain,  and  at  the  same  time  prepare  the  way  for  appro- 
priate treatment. 

Treatment. — The  principle  of  treatment  which  indicates  the  re- 
moval of  the  cause  of  disease  wherever  practicable,  and  when  the  cause 
is  a  continuing  one,  has  an  important  corollary  in  the  present  instance, 
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namely,  prophylaxis.  Tlie  prevention  of  pyelitis  is  possible  to  a  consid- 
erable extent  in  those  classes  which  furnish  the  largest  number  of  cases — 
the  calculous  and  ascending  forms.  For  the  former  the  reader  is  referred 
to  the  chapter  on  Nephrolithiasis,  to  the  measures  recommended  to  cor- 
rect over-acidity  of  the  urine  and  diminish  the  tendency  to  the  formation 
of  stone.  In  the  latter,  in  which  the  pyelitis  is  secondary,  through  cysti- 
tis, to  an  obstruction  to  the  flow  of  urine  from  the  bladder,  especially  en- 
largement of  the  prostate  and  stricture  of  the  urethra,  prophylaxis  con- 
sists not  merely  in  the  removal  of  the  obstacle  or  the  cure  of  the  cystitis, 
but  also  in  the  removal  in  such  a  way  that  it  will  not  itself  be  the  occasion 
for  the  outbreak  which  it  is  designed  to  prevent.  It  will  be  remembered 
that  a  slight  urethral  traumatism  or  surgical  operation  upon  the  urethra 
or  bladder  is  often  the  immediate  determining  cause  of  pyelitis  in  those 
who  have  been  prepared  for  it  by  long-continued  obstructive  disease  of 
the  bladder  or  m-ethra.  Consequently,  such  operations  must  be  avoided 
so  far  as  possible,  and,  when  necessary,  must  be  done  in  such  a  way  as  to 
reduce  the  risk  to  a  minimum.  The  urinary  passages  should  be  disin- 
fected, so  far  as  that  can  be  done,  by  the  internal  administration  of  drugs. 
Among  those  which  are  believed  to  be  thus  efficient  are  salol,  the  benzo- 
ates,  and  especially  diurethiu,  or,  what  appears  to  be  its  equivalent,  sodio- 
salicylate  of  theobromine,  in  ten-grain  doses  every  four  hours.  If  the 
cause  of  the  obstruction  is  a  deep  stricture  of  the  urethra,  it  should  un- 
questionably be  divided  only  by  perineal  section.  Internal  urethrotomy 
or  divulsion  is  full  of  danger.  Chloroform  is  to  be  preferred  to  ether, 
and  local  anaesthesia  by  cocaine  is  vastly  better.  If  the  patient  is  an  old 
man  and  the  obstruction  is  at  the  prostate,  if  there  is  considerable  re- 
sidual urine,  or  if  the  cystitis  is  severe  and  the  urine  fetid  and  ammo- 
niacal,  suprapubic  cystotomy  is,  in  my  judgment,  much  the  safest  way  to 
establish  drainage  and  disinfect  the  bladder. 

In  the  acute  pyehtis  of  cantharides,  turpentine,  etc.,  and  the  rare 
spontaneous  form,  rest  in  bed,  diluent  drinks,  hot  fomentations,  an  alkali 
to  diminish  acidity,  and  enough  opium  to  relieve  pain,  constitute  the  treat- 
ment;  and  there  is  not  much  more  to  be  added  for  the  general  and  in- 
ternal treatment  of  the  chronic  forms.  Difficult  as  it  may  be  to  appre- 
ciate it  when  we  think  of  the  marked  alkalinity  of  the  urine  when  it  is 
passed,  it  is  habitually  acid  at  the  kidney,  and  the  administration  of  an 
alkali  -svill  ordinarily  relieve  pain  and  diminish  the  urgency  of  other 
symptoms.  Benefit  sometimes  appears  to  follow  the  administration  of 
tannic  acid  in  two-grain  doses  when  there  is  much  mucus,  and  of  small 
amounts  of  quinine  and  opium  (Morris),  "When  there  is  polyuria,  Morris 
recommends  3  ss.  doses  of  the  liquid  extract  of  ergot.  The  muriated 
tincture  of  iron  in  large  doses  has  also  been  claimed  to  have  a  beneficial 
effect. 


PYELITIS,   PYELONEPHRITIS,   TUBERCULOSIS.  793 

The  surgical  treatment  includes  measures  undertaken  to  remove  ob- 
structions to  the  free  escape  of  urine  from  the  bladder,  to  relieve  cystitis, 
to  remove  renal  calculi,  evacuate  renal  abscesses,  or  to  remove  the  kidney 
itself. 

The  methods  employed  to  carry  out  the  first  two  indications  will  be 
described  in  other  sections  of  this  book,  and  we  have  here  to  consider 
only  the  indications  for  nephrotomy,  or  nephrolithotomy  and  nephrec- 
tomy. 

Nephrolithotomy  is  clearly  indicated  in  calculous  pyelitis  when  the 
general  condition  is  seriously  affected  by  persistent  pain  or  suppuration, 
or  by  the  establishment  of  a  pyonephrosis,  which  is  in  itself  an  indication 
for  surgical  interference.  Probably  a  near  future  will  establish  wider 
indications  for  the  operation,  and  show  the  advisability  of  the  removal 
even  of  stones  that  cause  but  few  symptoms.  Occasionally  it  will  happen 
that  the  calculi  are  so  numerous,  and  so  encysted  or  so  adherent,  that  it 
will  seem  better  to  remove  the  kidney,  to  do  a  nephrectomy  rather  than 
a  nephrotomy.  The  relative  advantages  of  the  two  operations  will  be 
discussed  in  detail  elsewhere,  and  it  is  sufficient  here  simply  to  indicate 
some  of  the  points  to  be  considered.  On  the  one  hand,  there  is  always  a 
doubt  as  to  the  condition  of  the  other  kidney  and  its  ability  to  do  all  the 
work  that  would  be  thrown  upon  it  by  the  removal  of  the  first,  and  there  is 
the  greater  danger  to  life  ;  on  the  other  hand,  it  can  be  claimed  with  some 
justification  that  if  any  stone  is  left  the  operation  is  practically  a  failure, 
that  the  pyelitis  will  persist,  with  an  added  sinus.  Increased  experience 
will  probably  enable  us  to  draw  the  lines  more  sharply. 

The  second  clearly  established  indication  for  surgical  interference  is 
found  in  the  existence  of  renal  abscess,  pyonephrosis,  with  marked  gen- 
eral symptoms ;  and  here,  too,  the  choice  is  between  nephrotomy  and 
nephrectomy.  Probably  here,  too,  increasing  experience  will  show  the 
advisability  of  interfering  even  when  general  symptoms  are  not  marked, 
for  a  change  for  the  worse  may  rapidly  supervene,  and  a  condition  arise 
in  which  operation  is  powerless  to  save.  The  conditions  or  symptoms 
which  are  at  present  accepted  as  positive  indications  for  operation  are 
intermittent  pyuria,  with  fever  during  the  intermissions,  persistent  fever, 
and  other  signs  of  septiceemia,  notwithstanding  the  constant  escape  of  pus 
and  increase  of  the  tumor  coincident  with  the  disappearance  of  pus  from 
the  urine. 

The  preferable  operation,  in  the  light  of  our  present  knowledge,  is 
clearly  nephrotomy.  Aspiration  may  relieve  temporarily,  and  repeated 
aspiration  may  occasionally  cure,  but  nephrotomy  is  not  more  dangerous, 
and  is  more  efficient.  As  between  nephrotomy  and  nephrectomy,  the 
choice  is  at  present  decidedly  in  favor  of  nephrotomy  as  the  easier  and 
safer  operation,  and  also  because  it  makes  a  subsequent  resort  to  nephrec- 
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tomy  safer  than  if  that  operation  had  been  done  primarily.  This  is  satis- 
factorily established  by  the  statistics  ah-eady  at  hand.  Doubtless  there 
are  cases  where  the  kidney  is  so  completely  destroyed  as  a  secreting  organ, 
and  where  it  is  so  loosely  held  within  its  fatty  capsule,  that  its  removal 
involves  no  additional  risk,  and,  as  it  favors  rapid  and  complete  recovery 
without  persistent  fistula,  it  is  then  to  be  preferred.  There  was  a  tend- 
ency at  first  to  make  it  a  rule  that  if  both  kidneys  were  diseased  only 
one  of  them  should  be  operated  upon,  and  the  operation  should  be  a 
nephrotomy ;  but  experience  has  not  only  confirmed  the  frequent  difii- 
cultv  of  determining  the  condition  of  the  second  kidney,  but  it  has  also 
shown  that  nephrectomy  can  be  successfully  done  when  the  second  kid- 
ney is  undoubtedly  diseased.  The  extent  of  the  disease  in  the  kidney  to 
be  operated  on  is  of  more  importance  in  determining  the  choice,  for  if  it 
has  wholly  lost  its  function  as  a  secreting  organ,  its  removal  is  not  the 
removal  of  a  kidney,  physiologically  speaking,  and  throws  no  additional 
work  upon  the  other. 

In  tubercular  disease  fairly  limited  to  the  kidney,  nephrectomy  finds 
a  special  indication,  the  removal  of  a  focus  of  disease  in  which  a  general 
infection  may  originate.  Konig  thinks  the  operation  is  clearly  called  for, 
and  adds  that  its  execution  appears  to  be  somewhat  easier  because  of  the 
loose  attachment  of  the  fatty  capsule  to  the  kidney  in  these  cases. 

B.    PRIMARY  SUPPURATIVE  NEPHRITIS.— GANGRENE   OF  KIDNEY. 

Primary  suppuration  of  the  kidney  is  very  closely  allied  by  its  causes 
and  symptoins  to  pyehtis,  and  the  only  forms  in  which  surgical  treatment 
is  indicated  are  those  in  which  the  differential  diagnosis,  even  post- 
mortem, is  difficult  or  even  impossible. 

The  affection  usually  appears  as  a  complication  and  result  of  the  more 
serious  infectious  fevers — typhoid,  osteomyelitis,  ulcerative  endocarditis, 
diphtheria,  pyaemia,  and  septicEemia,  especially  when  it  has  originated 
in  disease  of  the  bladder  or  urethra.  It  is  therefore  an  infectious  dis- 
ease in  a  stricter  sense  than  that  which  would  include  all  suppurations. 
It  mav  also  follow  a  traumatism  of  the  kidney  limited  to  the  paren- 
chyma. 

The  suppuration  may  be  diffuse  or  circumscribed,  with  the  formation 
of  a  laro-er  or  smaller  abscess.  In  the  former  case  the  kidney  on  section 
is  vellow,  exudes  pus  on  pressure,  and  is  friable ;  the  microscope  shows  a 
general  round-cell  infiltration  and  a  tendency  to  the  collection  of  the  leu- 
cocytes in  miliary  abscesses;  if  sufficient  time  elapses,  large  abscesses 
mav  form,  giving  the  kidney  an  appearance  similar  to  tliat  observed  in 
some  forms  of  pyelonephritis — that  is,  it  is  a  mass  of  cavities  separated 
by  complete  or  incomplete  septa,  and  containing  pus.  The  circumscribed 
form  may  be  a  stage  of  the  preceding,  the  coalescence  of  miliary  foci  to 
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form  a  few  abscesses,  or  it  may  be  the  result  of  an  infection  limited  to  a 
few  points,  with  the  same  result. 

Ordinarily  these  abscesses  increase  until  they  open  into  the  fatty  cap- 
sule or  into  the  pelvis,  or  more  rarely  into  the  peritoneal  cavity  or  the  in- 
testine ;  but  they  may  cease  to  grow,  and  undergo  partial  absorption  and 
caseation  of  the  residuum.  It  is  claimed  also  that  transformation  into  a 
serous  cyst  is  possible. 

Symptoms. — The  symptoms  are  in  the  main  those  of  severe  pyelo- 
nephritis, except  for  the  absence  at  the  beginning  of  pus  or  renal  epithe- 
lium from  the  urine ;  these  appear  as  soon  as  the  pelvis  becomes  second- 
arily involved  and  the  abscess  opens  into  the  pelvis.  The  general  symp- 
toms are  severe — high  fever,  chills,  lumbar  pains,  and  perhaps  the  rapid 
development  of  a  typhoid  condition.  In  the  chronic  form  the  symptoms 
may  be  less  severe  and  too  vague  to  permit  diagnosis. 

In  two  cases  quoted  by  Simon  {loc.  cit.^  second  part,  page  173)  a  piece 
of  the  kidney  of  considerable  size,  one  weighing  20  grammes,  the  other 
as  large  as  a  pigeon's  egg,  was  passed  per  urethram.  One  patient  recov- 
ered ;  the  other  died  eleven  weeks  later,  and  the  autopsy  showed  that  both 
kidneys  were  affected,  and  that  in  each  there  were  several  half-detached 
fragments  similar  to  that  which  had  been  voided ;  this  patient  was  a  boy 
eleven  years  old,  and  the  nephritis  was  secondary  to  an  attack  of  scarlatina. 

Gangrene  of  the  whole  or  a  large  part  of  the  kidney  has  also  been 
noted. 

Treatm.ent. — The  treatment  at  the  beginning  can  be  only  symptom- 
atic, even  if  a  diagnosis  that  is  more  than  a  suspicion  can  be  made.  If 
the  patient  survives  long  enough,  and  the  abscess  grows  to  a  sufficient 
size  to  be  recognizable,  or  if  it  breaks  through  and  becomes  a  perine- 
phritic  abscess,  the  evacuation  of  its  contents  by  the  knife  is  indicated.  The 
condition  then  is  so  nearly  that  of  a  pyonephrosis  that  the  same  principles 
govern  the  method  of  treatment. 

IV.    PERINEPHRITIS,   PERINEPHRITIC  ABSCESS. 

By  perinephritis  is  meant  an  inflammation  in  the  connective  and  adi- 
pose tissue  about  the  kidney.  Although  the  condition  was  known  to  the 
ancients,  and  is  mentioned  by  several  of  the  older  classical  writers,  the 
first  systematic  description  was  by  Rayer  (1839),  and  it  is  only  since  1860 
that  it  has  received  much  attention.  It  is  apparent,  too,  I  think,  that  much 
that  has  been  written  about  it  will  need  revision,  especially  in  respect  of 
the  classification  and  etiology ;  for  some  of  the  recorded  cases,  described 
and  quoted  as  perinephritic  abscesses  of  "  spontaneous "  or  unknown 
origin,  appear  now  to  have  belonged  to  that  affection,  appendicitis,  of 
which  our  knowledge  has  so  greatly  increased  during  the  last  few  years. 
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The  pus  that  has  formed  about  an  inflamed  and  perforated  appendix  not 
infrequently  spreads  upward  to  and  is  opened  in  the  region  of  the  kidney  ; 
it  is  to  that  extent  a  "  perinephritic  abscess,"  "  an  abscess  in  the  connect- 
ive tissue  about  the  kidney,"  but  nothing  is  to  be  gained,  and  much  may 
be  lost  in  precision  of  knowledge  and  in  treatment,  by  grouping  such  cases 
with  those  which  originate  in  the  neighborhood  of  the  kidney,  by  giving 
them  a  name  which  suggests  a  kidney  origin,  and  by  taking  them  out  of 
the  class  of  inflammations  of  the  appendix.  So,  too,  in  the  case  of  in- 
flammations in  the  region  which  originate  in  some  other  organ  than  the 
kidney,  as  the  liver,  the  intestine,  the  body  of  a  vertebra,  it  seems  to  me 
desirable  to  classify  them  in  accordance  with  their  origin  rather  than  with 
the  accident  of  their  location,  although,  of  course,  so  long  as  that  origin 
remains  unknown  we  can  have  no  other  name  for  them  than  perinephri- 
tis. It  has  been  proposed  to  give  them  a  name  which  deflnes  the  situation 
equally  well,  and  yet  conveys  no  suggestion  of  origin — to  call  the  affection 
ahscess  of  the  lumhar  fossa.  The  suggestion  has  been  accepted  by  some 
writers  of  authority,  but  has  not  yet  established  itself.  With  this  reser- 
vation we  may  follow  the  usual  etiological  classification,  and  group  the 
varieties  of  perinephritis  as  follows  (Le  Dentu) : 

^    -r,  .  .       T    .^.     \  a.  Traumatic. 

1.  ir^rimary   perinephritis.     -,    „ 

[b.  Spontaneous. 

r  a.  Due  to  a  general  cause  (infectious  peri- 

n  o         T  •       1    •  •  nephritis). 

2.  Secondary  perinephritis. -^  7    i-w      ^       i      \  r      •       i    -x-    i 

""  ^  ^  \  0.  Due  to  a  local  cause  (perinephritis  by  ex- 

l  tension). 

Etiology. — Perine23hritis  may  be  caused  by  a  local  traumatism,  or  by 
the  extension  of  an  inflammation  or  the  burrowing  of  pus  from  the  kid- 
ney or  other  adjoining  organ,  or,  apparently,  by  the  local  action  of  some 
general  infection,  or  of  some  undetermined  influence  which  excites  sup- 
puration in  the  fatty  capsule  of  the  kidney.  It  is  in  this  last  group  that 
the  probability  of  error  through  failure  to  detect  the  actual  cause,  already 
referred  to,  exists. 

As  predisposing  causes  may  be  mentioned  those  which  favor  the  oc- 
currence of  suppurative  inflammation  of  the  kidney,  as  tuberculosis  or 
the  gouty  diathesis,  with  its  tendency  to  over-acid  urine  and  the  formation 
of  stone  or  gi-avel.  The  alleged  predisposing  influence  of  certain  modes 
of  life,  and  occupations  which  call  for  ^nolent  and  repeated  muscular 
efforts  and  expose  to  cold  and  wet,  is  probably  exerted,  if  at  all,  through 
traumatisms  or  through  a  depravation  of  the  general  condition  which 
favors  the  action  of  some  specific  cause.  In  some  cases  the  pre-existence 
of  some  affection  of  the  kidney,  such  as  a  calculus  or  tuberculosis,  has 
clearly  enabled  some  comparatively  slight  traumatism  to  provoke  sup- 
puration. 
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The  determining  causes  of  the  primary  forms  are  traumatisms  (open 
wounds,  contusions,  and  larger  or  smaller  extravasations  of  blood  caused  by 
exaggerated  displacements  of  the  kidney  in  jolts  and  violent  efforts)  and 
exposure  to  cold  and  wet.  Open  wounds  involving  the  kidney  have  been 
considered  in  another  chapter ;  those  that  extend  into  the  fatty  capsule 
but  not  into  the  kidney  provoke  suppuration,  as  do  other  primarily  or 
secondarily  infected  wounds ;  and  the  only  features  of  special  interest  in 
the  process  are  those  that  are  connected  with  the  depth  of  the  wound, 
with  the  laxity  of  the  connective  tissue,  and  with  the  ease  of  propagation 
to  other  parts — features  that  are  shared  with  suppurative  processes  in  the 
same  region  arising  from  other  causes,  and  will  be  subsequently  con- 
sidered. 

Contusions  are  deemed  a  relatively  frequent  cause.  Le  Dentu  at- 
tributes to  them  one  quarter  of  the  primary  cases.  In  some  cases,  es- 
pecially those  in  which  a  long  period — many  months — has  elapsed  between 
the  contusion  and  the  first  symptoms  of  perinephritis,  the  causal  relation 
can  not  be  accepted  as  proved,  and  in  others  there  is  evidently  present 
a  predisposing  cause  which  has  favored  the  action  of  the  violence.  Thus 
Richet  (quoted  by  Le  Dentu)  reports  a  perinephritis  following  a  blow  in 
the  flank ;  when  he  opened  the  abscess  he  recognized  and  removed 
several  calculi  from  the  kidney.  Morris  ij^oc.  cit.,  page  221)  reports  a 
similar  case.  He  quotes  another  (Joe.  cit.,  page  206)  from  Dr.  Dickinson 
as  an  instance  of  the  effect  of  slight  repeated  contusions,  but  in  which  the 
predisposing,  or  perhaps  directly  causative,  influence  of  tuberculosis  seems 
more  probable :  A  man  forty-three  years  old,  "  a  free  liver,  and  of  tuber- 
cular tendency";  the  cause,  "the  severe  bruising  of  the  loin  by  the 
rolling  and  tossing  of  the  vessel  during  a  very  rough  voyage  from 
Queensland  to  England ;  two  months  after  the  perinephritic  abscess  was 
opened  haemoptysis  occurred,  and  was  followed  by  profuse  purulent  ex- 
pectoration, and  death  in  three  months." 

External  violence  presumably  acts  by  causing  larger  or  smaller  ex- 
travasations of  blood  in  the  loose  connective  tissue,  by  rupture  of  vessels 
that  are  put  upon  the  stretch  either  by  the  direct  action  of  the  violence 
or  by  the  displacement  of  the  kidney.  A  violent  muscular  effort  may 
perhaps  act  in  the  same  manner  or  by  rupture  of  a  portion  of  the  muscle. 
The  collection  of  blood  causes  irritation  by  its  presence,  which  is  in- 
creased by  the  repeated,  unguarded  movements  of  the  patient,  and  thus  a 
condition  is  created  which  is  favorable  for  the  development  of  such  pyo- 
genic germs  as  may  chance  to  be  lodged  in  the  region. 

The  agency  of  chilling  has  long  been  admitted  ;  in  many  of  the  re- 
ported cases  the  relation  can  hardly  be  considered  as  proved,  but  in  some 
it  appears  to  be  sufficiently  well  established. 

Perinephritis  secondary  to  a  general  cause,  such  as  pyaemia,  septicaemia, 
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the  eruptive  fevers,  lias  nothing  but  the  accident  of  its  situation  to  dis- 
tinguish it  from  other  abscesses  complicating  the  same  general  diseases. 
It  is  claimed  to  appear  with  special  frequency  as  a  complication  of  puer- 
peral fever,  but  probably  some  of  the  abscesses  that  have  been  opened  in 
that  region  in  puerperal  women  have  not  originated  there,  but  have  spread 
upward  to  it  from  the  neighborhood  of  the  uterus  or  tubes. 

The  most  frequent  cause  is  undoubtedly  that  of  the  last  group  in  the 
table  :  an  inflammation  in  a  neighboring  organ,  almost  always  the  kidney, 
which  either  spreads  to  the  fatty  capsule  and  there  ends  in  suppuration, 
or  produces  an  abscess  at  the  original  site  which  ruptures  into  the  loose 
tissue  of  the  fatty  capsule.  The  modes  in  which  perinephritis  can  be 
caused  by  a  calculus  in  the  kidney,  or  by  tuberculosis  of  the  kidney,  or  in 
the  course  of  an  ascending  pyelonephritis,  have  been  already  described. 
The  other  organs  in  which  the  suppurative  process  appears  most  fre- 
quently to  originate  are  the  gall  bladder  and  the  ascending  or  descending 
colon.  Biliary  calculi  occasionally  perforate  the  bladder,  and,  working 
backward  and  do^^oiward  under  the  protection  of  peritoneal  adhesions, 
reach  the  neighborhood  of  the  kidney  and  cause  an  abscess  in  the  loin. 
The  colon  may  be  perforated  by  a  simple  or  speciiic  ulceration,  perhaps 
as  an  incident  in  the  evolution  of  a  carcinoma,  the  perforation  taking 
place  directly  into  the  tissue  enveloping  the  kidney  between  the  layers  of 
the  meso-colon  or  through  opposing  and  adherent  peritoneal  layers.  Pus 
coming  from  the  diseased  body  of  a  vertebra  may  easily  make  its  way 
into  and  remain  in  the  same  region,  and  it  seems  not  improbable  that 
some  of  the  perinephritic  abscesses  of  unknown  origin,  and  some  that  have 
been  attributed  to  cold  or  to  slight  traumatisms,  were  simply  cold  ab- 
scesses originating  in  a  tubercular  process  in  a  vertebra. 

Pathology. — The  loose  cellular  tissue  in  which  the  kidney  lies  is  sit- 
uated almost  wholly  behind,  while  in  front  the  kidney  is  rather  closely 
attached  to  the  peritonaeum  and  the  thin  intermediate  fibro-cellular  layer 
known  as  the  fascia  propria.  In  this  posterior  layer  adipose  tissue  begins 
to  form  at  about  the  age  of  ten  years,  but  the  anterior  layer  is  usually 
free  from  it  throughout  life.  Inferiorly  the  loose  tissue  is  directly  con- 
tinuous with  the  retroperitoneal  tissue  of  the  iliac  fossa  and  the  pelvis, 
and  posteriorly  it  is  in  communication  with  the  different  layers  of  the 
abdominal  wall  by  the  connective-tissue  envelope  of  the  vessels.  Su- 
periorly it  appears  to  have  equally  free  relations  with  the  connective 
tissue  between  the  peritonaeum  and  the  diaphragm.  As  the  result  of 
these  anatomical  conditions  pus  forming  within  this  layer  can  spread  with 
great  ease  upward,  downward,  or  Ijackward  if  a  barrier  is  not  formed  by 
the  condensation,  tlie  matting  together,  of  the  tissue.  It  forms  behind 
the  kidney,  very  rarely  in  front,  and  may  form  a  single  small  abscess,  but 
ordinarily,  if  a  little  time  is  given  it,  it  invades  the  entire  area  and  forms 
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a  collection  that  is  bounded  posteriorly  by  the  abdominal  wall,  above  by 
the  diaphragm,  and  in  front  by  the  thickened  peritongeum  ;  inferiorly  the 
limit  is  variable.  A  very  few  cases  of  small  circumscribed  abscesses 
have  been  reported. 

Posteriorly  the  pus  may  make  its  way  through  the  fascia  by  following 
the  vessels  and  other  lines  of  least  resistance  and  become  subcutaneous. 
It  is  not  very  rare  to  see  quite  a  large  subcutaneous  collection  that  com- 
municates with  a  deeper  one  through  a  small  opening  in  the  wall  close 
above  the  crest  of  the  ilium. 

Inferiorly  the  pus  may  burrow  close  beneath  the  peritonseum  and  col- 
lect above  Poupart's  ligament,  or  it  may  get  beneath  the  iliac  fascia  and 


Fig.  7. — Perinephritis.     (.Morris.) 

follow  the  psoas  into  the  thigh ;  or  it  may  turn  aside  into  the  cavity  of 
the  true  pelvis,  still  keeping  beneath  the  peritonaeum. 

Superiorly  the  pus  may  perforate  the  diaj^hragm,  either  directly  or  by 
following  the  psoas  upward  under  the  ligamentum  arcuatum,  make  its 
way  into  the  adherent  lung,  and  ultimately  escape  through  the  bronchial 
tubes  ;  or,  more  rarely,  on  perforating  the  diaphragm  it  may  escape  into 
the  free  pleural  cavity  and  set  up  a  suppurative  pleurisy. 

Perforation  of  the  peritonsemn  and  escape  of  the  pus  into  the  peri- 
toneal cavity  is  very  rare. 
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The  liver,  spleen,  pancreas,  suprarenal  capsules,  and  even  the  stomach, 
have  either  been  directly  invaded  by  the  suppuration,  or  have  softened 
under  the  influence  of  its  proximity ;  the  colon  has  been  occasionally 
perforated. 

The  pus  may  be  thin  by  admixture  of  urine,  but  this  appears  to  be  quite 
infrequent ;  or  it  may  be  very  fetid,  in  consequence  of  proximity  to  the 
intestine ;  this  fetidity  is  not  an  indication  of  perforation  of  the  intestine. 

In  exceptional  cases  the  suppuration  may  be  of  the  diffuse  or  infil- 
trated form,  of  rapid  course  and  grave  prognosis,  killing  by  septicaemia, 
or  leading  to  the  sloughing  of  large  portions  of  the  tissue  if  the  patient 
survives. 

If  the  inflammation  is  of  a  lower  grade  and  chronic  in  its  course,  the 
tissue  enveloping  the  kidney  may  become  closely  adherent  to  it  and 
greatly  thickened  and  hardened  (Fig.  Y).  Morris  compares  it  to  an 
anatomical  preparation  imbedded  in  plaster-of-Paris. 

Symptoms. — The  beginning  of  the  affection  varies  in  accordance 
with  its  cause ;  in  the  primary  forms  it  may  be  sudden  or  gradual,  and  in 
the  secondary  forms  it  is  usually  masked  by  the  symptoms  of  the  affec- 
tion to  which  it  is  secondary. 

One  of  the  earliest  symptoms  is  pain,  referred  more  or  less  vaguely 
to  the  region  of  the  kidney ;  it  is  usually  dull  and  continuous,  but  may 
be  7ery  severe  or  remittent ;  it  increases  as  the  affection  advances,  and  it 
is  exacerbated  by  movements  or  by  jarring  and  by  pressure,  and  in  some 
cases  especially  by  extension  of  the  hip,  because  of  the  implication  of  the 
psoas.  It  may  radiate  to  the  lower  part  of  the  abdomen,  the  external 
genitals,  and  the  thigh,  presumably  through  the  irritation  of  the  trunk  of 
the  nerves  of  the  lumbar  plexus. 

The  general  symptoms  are  those  of  fever  with  its  usual  accompani- 
ments, the  fever  of  suppuration,  with  its  remissions,  exacerbations,  and 
occasional  chills,  and  its  more  or  less  marked  signs  of  continuous  or  recur- 
rent septic  absorption. 

Palpation  carefully  made  by  deep  pressure  through  the  anterior 
abdominal  wall,  or  bimanual  with  one  hand  on  the  loin,  reveals  tenderness, 
and  sooner  or  later  a  tumor  in  the  region  of  the  kidney — a  tumor  which  is 
globular,  smooth,  elastic,  and  perhaps  fluctuating.  As  the  abscess  grows 
it  fills  out  the  usual  slight  hollow  in  the  loin  between  the  ribs  and  the 
crest  of  the  ilium,  and  as  it  approaches  the  surface  there  it  makes  the  skin 
slightly  oedematous,  and,  later,  reddened  and  adherent. 

If  left  to  itself  the  pus  establishes  a  spontaneous  opening  at  some 
point,  usually  in  the  loin,  which  becomes  the  orifice  of  a  persistent  sinus, 
through  which  the  abscess  empties  itself  incompletely,  with  occasional 
periods  of  recurrence  or  exacerbation  of  the  general  symptoms  excited  by 
obstruction  to  the  flow. 
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If  tlie  pus  spreads  in  the  other  directions  mentioned  in  the  preceding 
section  the  symptoms  will  be  correspondingly  modified ;  if  it  descends 
into  the  iliac  fossa  or  the  pelvis,  or,  still  more  rarely,  into  the  thigh,  it  will 
be  there  manifested  by  the  usual  signs  and  recognized  by  the  usual 
manipulations.  Its  escape  into  the  peritoneal  cavity  is  followed  by  an 
acute  suppurative  peritonitis ;  its  escape  into  the  ascending  or  descending 
colon  by  pus  in  the  stools  and  the  diminution  in  size  of  the  lumbar  tumor. 
Its  spread  through  the  diaphragm  and  adherent  lung  to  a  bronchus  leads 
to  the  sudden  and  violent  coughing  up  of  a  large  quantity  of  pus,  and 
this  is  repeated  from  time  to  time  so  long  as  the  affection  lasts ;  some- 
times the  patients  can  bring  up  pus  at  will  by  bending  the  body  in  dif- 
ferent directions.  If  adhesions  between  the  lung  and  diaphragm  fail  to 
protect  the  pleural  cavity  from  infection  by  the  pus,  an  acute  suppurative 
pleurisy  follows,  and  usually  runs  a  rapidly  fatal  course. 

The  course  of  the  affection  after  the  opening  of  the  abscess  differs 
according  as  it  is  primary  or  secondary.  In  the  former  case  it  is  usually 
that  of  an  ordinary  phlegmon,  the  evacuation  of  the  pus  is  immediately 
followed  by  relief  of  the  general  and  local  symptoms,  the  discharge  grows 
steadily  less,  and  the  cavity  finally  closes ;  in  the  latter  the  affection  to 
which  the  perinephritic  abscess  is  secondary  may  persist  and  oppose  the 
healing  of  the  abscess,  in  which  case  the  relief  of  the  symptoms  will  be 
less  marked,  the  improvement  will  not  advance  beyond  a  certain  point, 
and  it  will  give  place  from  time  to  time  to  exacerbations. 

Exploration  of  the  cavity  after  spontaneous  or  surgical  opening  may 
show  calculi  or  other  foreign  bodies  within  it  or  within  the  kidney.  In 
one  case  that  has  remained  unique  the  abscess  appears  to  have  opened 
into  the  stomach,  and  renal  calculi  to  have  been  discharged  through  the 
mouth  by  vomiting. 

In  primary  perinephritis,  and  in  secondary  perinephritis  not  of  renal 
origin,  there  are  rarely  any  symptoms  connected  with  the  urine,  but 
sometimes  the  frequency  of  micturition  is  increased  ;  in  secondary  peri- 
ne23hritis  of  renal  origin  the  urinary  symptoms  are  those  of  the  original 
cause. 

Among  the  rarer  symptoms  are  albuminuria  transient  or  persistent, 
pain  or  anaesthesia  in  the  hypogastrium,  scrotum,  vulva,  or  thigh,  jaundice 
when  the  affection  is  on  the  right  side,  and  persistent  flexion  of  the  hip, 
simulating  hip-joint  disease.  Gibney  has  called  attention  in  several 
articles  to  the  close  resemblance  in  a  number  of  cases,  on  superficial  ex- 
amination, to  hip-joint  disease,  because  of  the  immobility  of  the  hip  in 
flexion,  the  lordosis,  and  sometimes  even  pain  in  the  knee. 

Diagnosis. — -A   positive  diagnosis  of   perinephritis  can   hardly  be 

made   before  sufficient  pus  has  formed  to  constitute  a  distinct   tumor 

recognizable  by  palpation.     The  signs  which  precede  that  condition  may 
51 
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be  sufficiently  marked  and  significant  to  justify  a  strong  suspicion,  or 
they  may  be  so  vague,  or  so  masked  by  those  of  the  primary  cause,  as  not 
.even  to  suggest  perinephritis.  The  early  symptoms  are  local  pain  and 
fever  in  combination  ;  either  without  the  other  (except  perhaps  at  the 
very  beginning)  could  hardly  be  said  to  justify  even  a  suspicion.  The  dan- 
ger of  overlooking  the  affection  is  apparently  greatest  when  the  fever  is 
high,  the  general  symptoms  correspondingly  marked,  and  the  pain  moder- 
ate, diffuse,  or  not  clearly  described.  If  a  case  is  not  thoroughly  exam- 
ined, perinephritis  may  easily  be  confounded  with  a  variety  of  diseases, 
as  can  most  others ;  but  when  the  tumor  in  the  region  of  the  kidney  can 
be  felt,  the  signs  that  indicate  the  presence  of  pus,  and  of  pus  behind 
the  peritonaeum,  can  usually  either  be  found,  or  can  be  positively  declared 
to  be  absent.  The  change  in  the  outline  of  the  loin,  subcutaneous 
oedema,  possibly  fluctuation,  and,  above  all,  the  exploring  needle,  give 
very  positive  indications.  A  previous  history  of  inflammatory  or  painful 
affections  of  the  kidney  is  always  suggestive. 

Solid  tumors  of  the  kidney  are  differentiated  by  their  consistency,  by 
their  more  anterior  position  and  the  absence  of  implication  of  the  pos- 
terior abdominal  wall,  and  by  the  absence  of  fever.  Hydronephrosis 
and  kidney  cysts  have  the  same  situation  as  solid  tumors,  and  the  explor- 
ing needle  (introduced,  of  course,  from  behind)  shows  the  character  of 
the  contents.  "With  pyonephrosis  an  error  may  easily  be  made  if  punc- 
ture is  employed,  but  it  could  hardly  have  serious  consequences ;  and, 
moreover,  the  signs  furnished  by  the  urine  and  history  should  help  to 
avoid  it. 

After  the  presence  of  an  abscess  has  been  recognized,  its  character  and 
its  origin  may  still  remain  in  doubt.  As  has  been  said,  the  majority 
originate  in  and  about  the  kidney,  but  they  may  come  from  the  liver,  the 
colon,  or  the  spinal  column,  from  the  pelvis  or  the  appendix  below,  and 
even,  as  in  three  cases  quoted  by  Duplay  (Pathol,  externe,  vol.  v,  page 
7Y9),  from  the  pleural  cavity.  The  differential  diagnosis  must  be  made, 
if  at  all,  by  the  aid  of  the  history  and  of  associated  symptoms.  Dr.  J.  B. 
Roberts  (Am.  Jour.  Med.  Sc,  April,  1883)  has  made  an  interesting 
analysis  of  the  signs  by  which  the  position  of  the  abscess  with  reference 
to  the  kidney  may  be  indicated. 

Prognosis. — The  prognosis,  which  should  always  be  guarded,  varies 
with  the  cause,  the  course,  and  the  treatment.  Of  28  cases  collected  by 
Poland  (Brit,  and  For.  Med.-Chir.  Rev.,  1871,  vol.  ii),  thought  to  be 
primary,  20  were  treated  by  free  incision  (15)  or  by  puncture  with  trocar 
(3),  or  opening  with  caustic  (2),  with  2  deaths ;  of  the  8  not  operated 
upon,  6  died.  Of  10  cases  of  secondary  abscess,  3  were  opened,  and  the 
patients  recovered  ;  the  other  7  died. 

The  prognosis  appears  to  be  graver  in  secondary  than  in  primary 
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cases,  evidently  because  of  the  persistence  of  tlie  cause  ;  it  is  also  grave 
in  those  which  occur  in  the  course  of  some  general  febrile  disease. 

Treatment. — It  is  claimed  that  attacks  have  been  cut  short,  that 
resolution  has  been  obtained  by  leeching,  cupping,  hot  baths,  and  local 
fomentations,  but  the  diagnosis  in  such  cases  must  always  remain  in 
some  doubt.  The  indications  in  the  early  stage  are  wholly  symptomatic 
— to  relieve  pain  and  diminish  the  fever. 

In  the  later  stage,  when  the  presence  of  pus  is  recognized,  the  in- 
dication to  evacuate  it  is  peremptory,  and  this  is  best  done  by  a  free 
incision  in  the  loin.  Indeed,  it  may  be  proper  to  make  the  incision 
even  if  the  presence  of  pus  is  only  suspected,  and  if  an  exploratory 
incision  seeris  safer  or  more  likely  to  yield  positive  results  than  ex- 
ploratory puncture.  The  graver  the  general  symptoms,  the  more  urgent 
is  the  incision. 

The  incision  should  be  large  enough  not  merely  to  provide  free  escape 
for  the  pus,  but  also  to  permit  thorough  exploration  of  the  cavity  of  the 
abscess  for  the  detection  and,  if  possible,  the  removal  of  the  primary 
cause  if  the  abscess  is  secondary.  It  may  be  longitudinal,  transverse,  or 
oblique,  and  should  include  division  of  the  outer  fibers  of  the  quadratus 
lumborum,  if  the  abscess  is  deep,  both  to  favor  exploration  and  to  insure 
that  the  flow  of  pus  shall  long  be  unimpeded.  The  only  objection  to  a 
long,  transverse  incision  is  the  possibility  of  a  subsequent  hernia  in  the 
cicatrix  ;  this  has  happened  in  one  or  two  cases,  but  the  contingency 
seems  remote. 

If  the  pus  is  fetid  the  cavity  of  the  abscess  may  be  irrigated  with  an 
antiseptic  solution ;  in  any  case,  it  should  be  drained  and  lightly  packed 
with  iodoform  gauze,  and  care  should  be  taken,  as  always,  that  deep 
healing  should  be  complete  before  the  opening  in  the  skin  is  allowed  to 
close. 

V.     RENAL  AND   PERINEPHRITIC   FISTUL/E. 

The  various  suppurative  processes  which  originate  within  or  about 
the  kidney  lead,  as  has  been  shown,  to  the  formation  of  abscesses,  Avhich, 
after  having  opened  spontaneously  at  one  or  another  point,  or  having 
been  opened  by  the  surgeon,  may  leave  a  permanent  fistulous  communica- 
tion with  the  exterior  or  with  some  mucous  canal.  When  this  fistulous 
track  communicates  with  the  interior  of  the  kidney,  it  is  known  as  a  renal 
fistula  ;  or,  if  urine  escapes  through  it,  as  a  urinary  fistula  ^  if  it  termi- 
nates in  a  blind  end  near  the  kidney,  it  is  a  perinejphritic  fistula  (or  sinus). 
Of  course,  the  distinction  can  not  always  be  made  during  life. 

As  a  fistula  is  simply  the  undue  persistence  of  an  opening  which  is 
necessary  to  the  healing  of  a  pre-existing  suppuration,  the  cause  of  a  fist- 
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ula  is  usually  that  which  maintains  the  suppuration,  and  thus  causes  a 
constant  or  intermittent  flow  of  pus  through  the  fistulous  track.  Among 
the  commonest  of  these  causes  are  calculi  and  tubercular  foci ;  among 
others  are  foreign  bodies  introduced  from  without,  and  obstruction  to  the 
flow  of  urine  through  the  ureter,  in  consequence  of  which  the  urine  is 
diverted  into  the  fistulous  track  and  keeps  it  open.  Traumatic  fistulse  are 
rare,  and,  as  will  appear  in  the  examination  of  the  results  of  operation 
upon  the  kidney,  wounds  which  involve  the  parenchyma  of  the  kidney 
have  a  well-marked  tendency  to  complete  healing,  while  those  of  the  pel- 
vis are  much  more  likely  to  leave  a  fistula. 

Irregularity  and  rigidity  of  the  wall  of  the  abscess,  as  in  extreme 
cases  of  pyelonephritis,  favor  the  persistence  of  a  fistula  by  opposing  the 
obliteration  of  the  cavity,  and  this  fact  makes  the  results  of  late  opera- 
tions less  satisfactory  than  those  of  earlier  ones.  The  statistics  quoted  in 
the  preceding  chapter  show  how  frequently  nephrotomy  is  followed  by 
fistula. 

If  the  fistula  opens  upon  the  surface  of  the  body  the  opening  is  in 
the  threat  majority  of  cases  in  the  loin ;  but,  as  has  been  stated  in  the  pre- 
ceding chapters,  the  opening  may  be  in  the  groin,  the  periufeum,  or  the 
thigh. 

Fistulse  opening  into  the  intestines — intestino  renal — are  not  very 
uncommon.  In  almost  all  of  them  the  communication  has  been  with  the 
colon,  but  in  a  few  with  the  duodenum,  or  possibly  some  other  portion 
of  the  small  intestine.  The  diagnosis  of  communication  with  the  duo- 
denum has  been  confirmed  by  autopsy  in  one  or  two  cases,  and  in  a  few 
others  the  clinical  e\adence  has  been  satisfactory,  but  in  other  supposed 
cases  the  patients  have  practiced  a  fraud  upon  their  attendants. 

Fistulse  communicating  with  the  &toma,ch.—ga.stro-renal — have  been 
diagnosticated  in  a  few  cases,  and  proved  by  autopsy  in  at  least  one,  that 
of  Morris  {loc.  cit.,  page  261),  in  which  the  communication  was  between  the 
left  kidney  and  the  greater  curvature  of  the  stomach.  In  a  case  reported 
by  Chadwick  to  the  Obstetrical  Society  of  Boston  (Boston  Med.  and 
Surg.  Jour.,  Sept.  18,  1884,  page  274),  the  patient,  a  lady  sixty-two  years 
of  age,  had  had  attacks  of  vomiting  and  gastric  pain  at  intervals  of 
from  one  to  six  weeks  for  seven  years,  and  her  urine  contained  particles 
of  undigested  food.  It  was  believed  that  the  communication  was  be- 
tween the  kidney  and  the  stomacli.  In  some  alleged  cases  the  vomited 
matter  appeared  to  contain  urine,  and  in  one  the  patient  is  said  to  have 
vomited  renal  calculi. 

The  escape  of  urine  or  pus  from  the  kidney  into  the  peritoneal  cavity 
is  usually  fatal  within  a  very  short  time ;  but  there  are  a  few  cases  on 
record  in  which  life  has  been  prolonged  sufficiently  to  make  it  proper  to 
terra  the  opening  a  fistula. 
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Fistulous  communication  with  the  lung  and  bronchi,  or  with  the 
pleural  cavity,  and  even  through  the  latter  with  the  exterior,  has  been 
noted  in  a  number  of  cases. 

Symptoms. — When  the  fistulous  opening  is  in  the  loin  the  discharge 
may  be  slight  or  profuse,  constant  or  intermittent,  and  may  or  may  not 
be  mingled  with  urine.  The  presence  of  urine  may  be  indicated  by  the 
odor  or  by  the  special  chemical  reactions  of  some  of  its  constituents,  or  by 
the  detection  in  the  discharge  of  some  substance  administered  by  the 
mouth  to  be  eliminated  through  the  kidneys — iodide  of  potassium,  for 
example,  which  will  give  a  blue  stain  to  starched  cloths  wet  with  the 
discharge. 

Traumatic  fistulas  tend  to  ultimate,  even  if  long  delayed,  healing, 
unless  a  foreign  body  has  been  left  in  the  wound ;  it  is  not  uncommon 
for  other  fistulas  to  close  and  reopen  frequently.  It  must  be  remembered 
that  not  all  urinary  fistulas  in  the  loin  communicate  directly  with  the 
kidney  ;  the  deep  communication  may  be  with  the  ureter,  or  the  bladder, 
or  even  the  urethra  (Desault). 

In  the  case  of  fistulae  which  open  internally,  the  symptoms  are  the 
constant  or  intermittent  discharge  of  pus,  possibly  mingled  with  urine, 
by  the  corresponding  channel,  and  the  formation  or  increase  of  a  lumbar 
tumor  when  the  discharge  is  arrested,  and  its  diminution  when  the  dis- 
charge is  resumed.  Chadwick's  case  shows  that  such  a  communication 
with  the  alimentary  canal  can  exist  for  years  without  seriously  interfering 
with  the  general  health  ;  but  ordinarily  the  general  symptoms  are  impor- 
tant— fever,  chills,  inappetence,  and  loss  of  strength. 

The  recognition  of  the  renal  (or  at  least  of  the  urinary)  origin  is  very 
easy  when  urine  is  discharged  through  the  fistula,  no  matter  where  the 
external  opening  may  be,  but  in  other  cases  it  may  be  difficult  or  impos- 
sible, and  depends  mainly  upon  the  history  and  upon  the  presence  or 
absence  of  associated  symptoms  connected  with  the  urine  passed  through 
the  natural  channels.  For  example,  a  history  of  nephrolithiasis,  of  pye- 
litis, of  tuberculosis,  and  the  occasional  or  constant  presence  of  pus  in 
the  urine  not  otherwise  accounted  for,  indicate  a  renal  origin  for  the 
fistula. 

Treatment. — When  the  fistula  is  maintained  by  the  presence  of  a 
foreign  body  or  calculus,  the  removal  of  the  latter  is  necessary  ;  but 
even  this  is  not  always  sufficient,  for,  as  has  been  already  explained,  the 
rigidity  and  irregularity  of  the  sides  of  the  abscess  may  be  such  as  to 
delay  or  wholly  prevent  their  approximation  and  union.  Little  is  to  be 
expected  from  the  use  of  stimulating  injections ;  occasionally  persistence 
with  them  is  followed  by  the  closing  of  the  fistula,  but  it  is  by  no  means 
clear  whether  this  is  a  coincidence  or  an  effect.  In  tubercular  cases  the 
persistent  use  of  iodoform  in  glycerin  is  beneficial,  and  in  simple  sup- 
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pnration  mucli  may  be  gained  by  the  use  of  pure  carbolic  acid  and  the 
aseptic  blood-clot. 

Operative  methods  consist  of  incisions  to  facilitate  drainage  and  of  the 
removal  of  the  kidney — nephrectomy.  Occasionally  it  may  be  necessary 
to  remove  a  calculus  or  a  fibrinous  plug  from  the  ureter,  and  thus  turn  the 
urine  aside  from  the  fistula.  Recent  experience,  which  has  shown  the 
readiness  with  which  wounds  of  the  renal  parenchyma  heal,  suggests  that 
possibly  the  healing  of  an  opening  in  the  pelvis  of  the  kidney  might  be 
facihtated  by  making  another  through  the  parenchyma  into  the  pelvis, 
and  that  the  latter  would  then  heal  notwithstanding  the  flow  of  urine 
through  it.  Thorough  scraping  of  the  wall  and  removal  of  rigid  septa, 
spurs,  and  bands,  are  necessary  adjuncts  of  the  operations  that  seek  to 
heal  by  favoring  free  drainage. 

Nephrectomy  has  been  done  in  a  number  of  cases,  and  is  a  justifiable 
operation  if  there  is  reason  to  believe  that  the  kidney  is  not  necessary  to 
the  continuance  of  the  patient's  life. 

In  the  case  of  fistula  opening  into  the  cavity  of  some  viscus — intestine, 
stomach,  long — if  the  symptoms  are  urgent,  it  vrill  be  proper  to  seek  to 
turn  the  flow  of  pus  aside  by  an  incision  (nephrotomy)  in  the  loin,  and 
eventually  to  remove  the  kidney,  if  the  former  plan  does  not  prove 
sufficient. 

VI.     HYDRONEPHROSIS. 

The  term  hydronephrosis  was  created  by  Eayer  to  designate  the  dis- 
tention of  the  pelvis  and  calices  by  urine  more  or  less  changed.  The 
condition  is,  therefore,  to  be  differentiated  from  pyonephrosis,  in  which 
there  is  a  similar  distention  with  purulent  contents,  and  from  cysts  of  the 
kidney,  the  contents  of  which  are  watery  but  not  urinous.  Terrier  and 
Baudouin,  in  an  elaborate  article  (E-evue  de  chirurgie,  1891,  page  Y19) 
on  "  intermittent  hydronephrosis,"  give  a  definition  which  contains  an 
important  pathogenic  suggestion,  namely,  that  it  is  "  an  aseptic  dilatation 
of  the  pelvis  by  urine,  the  flow  of  which  is  obstructed  by  some  mechanical 
obstacle."  If  infection  takes  place,  usually  from  below  upward,  the  liquid 
becomes  purulent,  and  the  hydronephrosis  is  transformed  into  a  pyo- 
nephrosis. 

Experimental  ligation  of  the  ureter  has  shown  that  its  complete 
aseptic  occlusion  does  not  produce  the  dilatation  of  the  pelvis  and  the 
sacculation  and  atrophy  of  the  kidney  that  are  found  in  well-marked  cases 
of  hydronephrosis.  The  increase  of  pressure  within  the  kidney  by  the 
retained  urine  promptly  arrests  the  secretion  of  urine,  and  the  process 
does  not  go  on  to  marked  dilatation.  On  the  other  hand,  complete  tem- 
porary obstruction  does  produce  a  certain  degree  of  dilatation ;  and  a 
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series  of  symptoms,  among  which  pain  is  prominent,  which  have  long 
been  attributed  to  other  causes — abnormal  mobility  of  the  kidney,  for  ex- 
ample— are  now  coming  to  be  looked  upon  as  dependent  upon  such  tem- 
porary obstruction,  and  the  condition  is  classed  as  an  intermittent  hydro- 
nephrosis, thus  enlarging  the  series  of  changes  to  which  the  term  is  ap- 
plied by  inclusion  of  these  cases  of  simple  temporary  obstruction. 

The  statistics  of  autopsies  published  by  Morris  show  a  frequency 
much  greater  than  clinical  experience  would  indicate.  Thus,  in  the 
records  of  2,610  autopsies  made  at  the  Middlesex  Hospital  between  18Y3 
and  1883j  he  found  142  cases  of  marked  hydronephrosis,  in  all  of  which 
"  there  was  very  advanced  change  in  the  kidney."  Terrier  and  Baudouin 
collected  83  cases  of  intermittent  hydronephrosis.  The  affection  is  nearly 
twice  as  frequent  in  females  as  in  males. 

Etiology. — The  cause,  which  is  always  some  obstacle  to  the  flow  of 
urine,  may  be  situated  in  the  ureter,  bladder,  or  even  the  urethra,  and  may 
be  congenital  or  acquired  ;  but  when  congenital  it  does  not  always  produce 
its  effect  promptly,  so  that  a  distinction  must  be  made  between  a  congeni- 
tal hydronephrosis,  one  existing  at  birth,  and  a  hydronephrosis  having  a 
congenital  cause — a  cause  existing  at  birth,  but  not  producing  the  hydro- 
nephrosis until  after  the  lapse  of  some  time,  perhaps  many  years.  Mor- 
ris thinks  that  probably  one  third  of  the  cases  in  which  a  palpable  tumor 
is  present  have  a  congenital  cause.  Roberts's  (Urinary  and  Kenal  Dis- 
eases) statistics  indicate  a  still  larger  proportion — 20  out  of  52  cases. 

The  congenital  causes  are  numerous  and  varied,  and  almost  always 
involve  the  ureter.  This  tube  may  be  imperforate,  or  obstructed  by  an 
anomalous  branch  of  the  renal  artery,  or  folded  upon  itself  from  above 
downward,  or  obstructed  by  valvular  folds  of  its  mucous  membrane  or  by 
cysts  in  its  wall,  or  may  have  a  minute  vesical  orifice  or  a  very  oblique 
communication  with  the  pelvis.  Occasionally  the  ureter  is  double,  each 
portion  draining  a  separate  portion  of  the  kidney,  and  if  one  is  incomplete 
or  obstructed  the  corresponding  portion  of  the  kidney  becomes  hydrone- 
phrotic.  Rayer  quotes  a  case  reported  by  Billard,  of  a  still-born  child 
with  imperforate  urethra,  and  dilatation  of  the  bladder,  both  ureters,  and 
both  kidneys  ;  and  Porak  (France  Med.  1885,  page  1441)  attributed  the 
enormous  dilatation  of  the  bladder  (a  liter),  the  ureters,  and  kidneys 
which  he  found  in  a  still-born  child  to  "  a  valve  situated  in  the  mem- 
branous portion  of  the  urethra."  Phimosis  has  also  been  alleged  as  a 
cause. 

The  congenital  origin  of  the  valvular  folds  noted  in  several  cases  has 
been  questioned,  and  the  folds  or  kinks  in  the  upper  portion  of  the 
urethra  have  also  been  interpreted  as  secondary  to  a  congenital  abnormal 
mobility  of  the  kidney,  which  permitted  it  to  sink  somewhat  in  the  ab- 
domen and  thus  fold  the  ureter  upon  itself.     So,  too,  the  oblique  angle  of 
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commnnication  between  the  pelvis  and  ureter  found  in  some  cases  has 
been  claimed  to  be  the  result  and  not  the  cause  of  the  misymmetrical 
distention  of  the  lower  part  of  the  pelvis. 

The  apparent  contradiction  between  the  intra-uterine  production  of  a 
hydronephrosis  bv  total  obstruction  of  the  ureter  and  the  impossibihtj  of 
thus  producing  it  after  birth,  is  explained  by  the  difference  in  the  physio- 
logical activity  of  the  kidney  at  the  two  periods ;  during  intra-uterine  hfe 
the  secretion  of  urine  is  slow  and  scanty,  and  the  obstruction  does  not  at 
once  produce,  as  it  does  after  birth,  an  intrarenal  pressure  that  arrests 
the  secretion,  but  the  pelvis  has  time  to  dilate  and  thus  keep  the  pressure 
for  some  time  below  the  point  at  which  the  physiological  activity  is 
arrested. 

The  acqrdred.  non-congenital,  causes  are  still  more  numerous  and 
varied.  A  rather  common  one  is  a  calculus  lodged  in  the  ureter  ;  others 
involving  the  ureter  are  clots,  hydatids,  or  papillomatous  growths  within 
it,  traumatic  narrowing,  twists,  pressure  upon  it  b}"  inflammatory  ex- 
udates, abdominal  tumors,  or  the  displaced  uterus,  and  pressure  upon  the 
vesical  orifice  by  growths  within  the  bladder  :  those  involving  the  bladder 
are  mainly  prostatic  enlargements ;  and,  finally,  there  are  those  wliich  ob- 
struct the  urethra. 

Morris  groups  his  142  cases  above  mentioned  as  follows  :  1,  Cancer  of 
the  pelvic  organs — uterus,  vagina,  bladder,  or  rectum — in  116  cases.  2. 
Cancer  of  one  or  both  ovaries  in  2  cases  ;  of  these,  94  were  double,  IT 
affected  the  right  kidney  only,  and  7  the  left  kidney  only.  3.  Of  the  re- 
maining 24  cases  the  cause  was :  unknown,  4 ;  cystitis,  3 ;  vesical  cal- 
culus, 3  ;  villous  growth  of  bladder,  1 ;  enlarged  prostate,  3 ;  ovarian 
cysts,  4 ;  constriction  of  ureter,  3  ;  pressure  on  ureter  by  abdominal  can- 
cer, 3.  Of  these,  12  were  double ;  9  affected  the  right  kidney  only,  and 
3  the  left  kidney  only.  He  adds  that,  of  the  32  cases  recorded  by  Roberts, 
the  cause  was  impaction  of  a  calculus  in  the  ureter  in  11,  and  was  sup- 
posed to  be  that  in  3  others ;  in  5  there  was  a  narrowing  or  oblitera- 
tion of  the  ureter  near  one  or  the  other  end,  presumably  due  to  inflam- 
mation or  ulceration ;  in  6  the  ureter  liad  been  compressed  by  pelvic 
tumors,  and  in  3  by  peritoneal  inflammatory  bands.  Simon  thinks  cal- 
culus in  the  ureter  the  most  frequent  cause. 

Exceptional  causes  observed  or  quoted  ];y  ^Slorris  are  abscesses  about 
the  lower  part  of  the  ureter,  enlarged  lymphatic  glands  pressing  upon  it, 
abscess  of  the  bladder  following  lateral  lithotomy,  obstruction  of  the 
ureter  by  the  dragging  upon  it  of  a  sacculus  of  the  bladder,  retroflexion 
of  the  uterus,  and  contraction  of  the  bladder. 

"Whether  hydronephrosis  of  a  portion  of  a  kidney  alone  is  possible, 
exclusive  of  the  cases  of  double  ureter  and  corresponding  segmentation  of 
the  kidney,  has  not  yet  been  satisfactorily  determined.     Le  Dentu  refers 
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to  a  case  (Fenger)  in  which  "  the  upper  part  of  the  kidney  was  trans- 
formed into  a  vast  cavity  containing  nrine  ;  the  pouch  represented  a 
single  distended  calix,  the  orifice  of  which  was  obstructed  by  a  valve. 

Pathology. — The  typical  changes  consist  in  a  dilatation  of  the  pelvis 
and  calices,  and  a  stretching,  thinning,  and  atrophy  of  the  parenchyma,  so 
that  together  they  form  an  irregular  sac,  with  translucent  lobules  sepa- 


FiG.  8. — Hydronephrosis ;  first  stage.     (Le  Dentu.) 

rated  by  fibrous  tracts  showing  on  the  surface.  In  the  first  stage  (Fig. 
8)  the  parenchyma  is  clearly  recognizable  as  a  thick  layer  capping  the 
distended  pelvis  at  its  upper  and  outer  part,  but  in  the  second  (com- 
plete) stage  (Fig.  9)  nothing  remains  of  it  but  a  few  scattered  patches  in 
the  wall.  "When  laid  open,  the  interior  shows  incomplete  septa  limiting 
diverticula  or  pouches  that  correspond  to  the  lobules  on  the  surface,  and 
represent,  in  part  at  least,  the  dilated  calices ;  these  pouches  coramuni- 
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cate  Tvitli  the  main  cavity  of  tlie  pelvis,  and  possibly  -vvitli  the  nreter,  and 
are  filled  with  liquid ;  occasionally  one  or  more  of  them  may  be  shut  o£E 
from  the  rest  by  obliteration  of  the  orifice  of  communication.  The  con- 
dition of  the  ureter  varies  according  to  the  seat  of  the  obstruction,  being 
distended  above  it  and  contracted  below  it. 

Sometimes  the  dilatation  involves  the  pelvis  above,  leaving  the  paren- 
chyma practically  intact ;  and  in  some  cases  of  double  hydronephrosis 


Fig.  9.— Hydronephrosis ;  second  stage,  the  kiumy  substance  being  completely  atrophied. 

(Le  Dentu.j 

the  parenchyma  of  one  kidney  has  appeared  to  he  hypertrophied ;  prob- 
aljly  it  underwent  compensatory  hypertrophy  while  its  fellow  was  first  to 
become  hydronephrotic,  and  its  own  subscfpient  implication  was  not  suf- 
ficient to  produce  the  usual  atrophy. 

The  wall,  instead  of  being  thin  and  translucent  as  just  described,  may 
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be  thick  and  opaque.     Morris  sajs  fibro-cartilaginoiis  nodules  liave  been 
found  in  some. 

The  size  of  the  sac  may  be  less  than  that  of  a  normal  kidney,  or  it  may 
be  so  large  that  the  tumor  occupies  a  considerable  portion  of  the  abdomi- 
nal cavity,  and  may  even  resemble  a  very  large  ovarian  cyst.  In  some  of 
the  congenital  cases  the  tumor  has  been  so  large  that  it  interfered  seriously 
with  delivery. 

The  composition  of  the  contained  liquid  varies  with  the  degree  of 
atrophy  of  the  parenchyma,  the  completeness  of  the  obstruction  to  its 
escape,  and  with  other  chance  conditions.  So  long  as  the  kidney  con- 
tinues to  secrete  urine,  the  liquid  will  contain  the  urea,  uric  acid,  and  the 
other  constituents  of  normal  urine  in  larger  or  smaller  proportions  ;  and 
if  the  interference  with  its  escape  is  not  complete,  the  liquid  is  usually 
nearly  normal  urine  of  low  specific  gravity  and  neutral  or  alkaline  re- 
action. When  the  obstruction  is  complete  and  the  kidney  ceases  to  ex- 
crete urine,  the  liquid  already  present  in  the  pouch  undergoes  change  by 
the  gradual  absorption  of  the  urinary  constituents  held  in  solution,  and 
tends  to  assume  the  character  of  the  contents  of  simple  cysts,  showing 
more  or  less  albumen,  epithelial  cells,  and  possibly  blood.  E.xceptionally, 
the  contents  are  colloidal  (Dumreicher),  and  in  one  case  cholesterine  was 
found  (Coghill).  In  another  (Terrier),  one  of  the  subordinate  pouches 
was  shut  off  from  the  rest  and  contained  pus.  Sometimes  the  liquid  is 
turbid,  and  contains  mucus,  pus,  or  blood.  If  infection  takes  place  the 
contents  become  purulent  (suppurative  hydronephrosis). 

The  amount  of  liquid  varies  from  a  few  ounces  to  several  gallons — 
thirty  in  Glass's  case,  quoted  by  Rayer ;  and  in  several  cases  in  which  a 
fistula  has  been  established  by  operation  it  has  yielded  several  ounces  of 
nearly  normal  urine  daily. 

Symptoms. — These  vary  greatly,  in  accordance  with  the  size  of  the 
tumor,  the  cause  and  character  of  the  obstruction,  and  the  degree  of 
atrophy  of  the  kidney.  The  evolution  may  be  so  quiet  and  arrest  of 
growth  may  come  so  soon,  that  the  existence  of  the  affection  will  be  be- 
trayed by  no  symptom  during  life,  and  it  will  be  discovered  only  at  the 
autopsy.  On  the  other  hand,  the  symptoms  associated  with  the  cause — 
lodgment  of  a  calculus,  for  example — may  be  so  severe  as  wholly  to  mask 
those  which  arise  from  the  hydronephrosis.  Of  the  142  cases  collected 
by  Morris  from  the  post-mortem  records  of  the  Middlesex  Hospital,  "  an 
abdominal  tumor  was  clinically  observed  in  but  very  few  "  ;  and  of  42 
cases  of  well-marked  non-congenital  hydronephrosis,  which  he  quotes  from 
Roberts,  "there  was  a  palpable  tumor  in  26,  and  in  19  of  these  the  tumor 
was  unilateral,  in  6  double."  Probably,  if  the  condition  was  suspected 
and  an  examination  made  with  the  aid  of  anaesthesia,  the  presence  of  the 
tumor  would  be  recognized  in  most  cases. 
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The  symptoms  of  the  onset  are  usually  vague,  and  consist  of  dull 
pain  in  the  loin,  and  possibly  frequent  micturition  and  diminution  in  the 
amount  of  urine.  If  the  tumor  is  sufficiently  large,  pressure-effects,  espe- 
cially upon  the  colon,  may  be  noted. 

"When  a  recognizable  tumor  exists  it  occupies  the  region  of  the  kid- 
ney, can  be  felt  at  first  in  front  by  pressure  through  the  anterior  abdomi- 
nal wall,  and  afterward  may  bulge  distinctly  in  the  loin.  It  is  flat  on 
percussion,  the  colon  being  displaced  first  forward  and  then  inward,  and 
is  usually  fluctuating.  It  may  be  smooth  and  globular  or  irregular.  As 
it  grows  it  spreads  to  and  beyond  the  median  line  and  downward  into  the 
iliac  fossa.  Morris  quotes  Dickinson's  estimate,  that  "  in  about  one  fourth 
of  the  cases  of  single  hydronephrosis  in  which  a  swelling  is  observed 
during  life  the  tumor  extended  beyond  the  median  line  of  the  body,  and 

that  in  one  third  of  these  it  has  at  length 
_.,:-•  occupied  the  greater  j^art  of  the  belly."    In 

Glass's  case,  above  mentioned,  much  the 
largest  on  record,  the  patient  was  a  tall 
woman,  twenty-two  j^ears  old.  The  belly, 
measured  after  death,  was  six  feet  four 
inches  in  circumference,  and  a  little  more 
than  four  feet  from  the  ensiform  cartilage 
to  the  symphysis  pubis.  The  cyst  con- 
tained thirty  gallons  of  liquid;  the  heart 
was  pushed  up  to  the  clavicle,  and  the 
lungs  were  reduced  by  pressure  to  the  size 
of  those  of  a  new-born  child.  In  Terrier's 
case  the  circumference  at  the  umbilicus  was 
one  metre,  and  the  distance  from  the  ensi- 
form to  the  pubes  thirty-nine  centimetres. 

The  increase  in  size,  especially  if  it  is 
rapid,  may  be  accompanied  by  severe  par- 
oxysmal pain. 

Sudden  diminution  in  size,  coincident 
with  the  evacuation  of  an  unusual  amount 
of  urine,  is  not  very  imcommon,  and  is  char- 
acteristic of  "  intermittent  Jiydrone^lvrosisP 
The  name  was  given  to  the  affection  by 
Cole  in  1874,  and  was  established  by  an 
important  paper  pulilished  by  Morris  in  18T6.  This  form  of  the  affec- 
tion has  received  much  attention  of  late,  especially  from  Landau  and 
Israel  in  Germany,  and  Terrier  and  Baudouin  in  France,  whose  paper 
has  already  been  quoted.  The  latter  authors  consider  the  form  a  fre- 
quent one,  and  believe  it  often  to  be  the  first  stage  of  a  permanent  (or 


Fig.  10. — Hydronephrotic  right  kid- 
ney; posterior  view.  The  mode  of 
termination  of  the  ureter  is  seen 
in  the  figure.  (Kevue  de  Chi- 
urgie.; 
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"  closed  ")  hydronephrosis.  They  consider  abnormal  mobility  of  the  kid- 
ney to  be  a  frequent  cause  of  it  by  producing  a  sharp  bend  in  the  upper 
portion  of  the  ureter  (Figs.  10  and  11).  This  arrests  the  passage  of 
the  urine  and  produces  a 
temporary  hydronephro- 
sis, which  is  relieved  by 
the  return  of  the  kidney 
to  its  place.  Repetition 
of  the  occurrence  leads 
to  structural  irritation 
and  to  fibrous  adhesions 
which  bind  the  sac  to  the 
upper  part  of  the  ureter 
and  ultimately  make  the 
obstruction  permanent. 

The  occurrences  are 
marked  by  violent  attacks 
of  pain,  the  appearance 
of  a  tense  tumor  in  the 
flank,  and  diminution  of 
the  amount  of  urine 
passed.  Each  attack  lasts 
several  hours,  and  ends 
suddenly,  rather  closely 
resembling  an  attack  of 
renal  colic.  I  recall  such 
an  attack,  supposed  to  be  due  to  a  calculus,  that  was  instantly  relieved  by 
inversion  of  the  patient.  Subsequent  exploration  through  an  incision 
showed  a  marked  bend  in  the  ureter,  and  no  calculus. 

Prognosis. — The  cause  and  prognosis  vary  in  accordance  with  the 
changes  that  have  been  described.  The  affection  may  remain  stationary 
and  even  unrecognized  for  years ;  it  may  grow  rapidly,  causing  intense 
pain  and  various  pressure-effects  upon  other  causes,  and  may  even  rupture 
into  the  peritoneal  cavity ;  or,  if  double,  it  may  cause  death,  with  the 
symptoms  known  as  uraemia,  by  the  gradual  destruction  of  the  kidneys. 
In  a  few  cases  of  intermittent  hydronephrosis  spontaneous  cure  has  taken 
place.  The  prognosis  is  grave  because  of  the  tendency  of  the  affection  to 
produce  complete  arrest  of  the  physiological  action  of  the  kidney,  and 
also  in  many  cases  because  of  the  gravity  of  the  primary  cause,  such  as 
abdominal  cancer  or  obstructive  cystitis. 

Diagnosis. — The  diagnosis,  which  is  very  difficult  or  impossible  at 
the  beginning,  may  become  easy  when  a  recognizable  fluctuating  and  not 
too  large  tumor  has  formed.     The  position  of  the  tumor,  its  close  rela- 


FlG. 

Its 
uretei'. 


11. — Hydronephrotic  right  kidney  opened  on  its  outer  edge, 
ts  anterior  half  is  to  the  right;  thread  is  passed  into  the 
(Eevue  de  Chiurgie.) 
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tions  with  the  posterior  wall,  the  presence  of  the  colon  or  small  intestine 
in  front,  show  its  real  character,  and  it  then  remains  only  to  distinguish 
it  from  other  liquid  collections  within  or  about  the  kidney.  The  history 
will  sometimes  throw  light  upon  it,  and  if  it  shows  that  the  tumor  has  at 
some  time  suddenly  diminished  in  size  coincidently  with  the  voiding  of  a 
large  amount  of  urine,  the  diagnosis  can  be  confidently  made.  Le  Dentu 
gives  two  signs  of  diagnostic  importance  :  first,  that  a  hydronephrosis  is 
more  distinctly  fluctuating  than  any  other  variety  of  renal  cyst ;  and, 
second,  that  no  sohd  mass  can  be  felt  at  any  point  in  it.  Exploratory 
puncture  in  the  loin  may  make  the  diagnosis  by  yielding  a  liquid  that 
contains  urea  or  uric  acid ;  but,  as  we  have  seen,  in  cases  that  have  ex- 
isted for  some  time,  the  sohd  constituents  are  likely  to  have  disappeared 
by  absorption,  and  then  the  liquid  yielded  by  the  puncture  is  similar  to 
that  found  in  many  other  simple  cysts. 

When  the  tumor  is  very  large  it  is  likely  to  be  mistaken  for  an  ova- 
rian cyst.  Morris  states  that  of  twelve  cases,  in  women,  which  he  col- 
lected in  18T6,  seven  had  been  diagnosticated  as  cysts  of  the  ovary,  and 
five  of  them  had  been  subjected  to  laparotomy. 

Treatment. — The  ideal  method  of  treatment — removal  of  the  obstacle 
and  re-establishment  of  the  flow  of  urine — is  one  that  can  not  often  be 
carried  out.  Morris  quotes  three  cases  in  which  massage  of  the  abdomen 
was  followed  by  the  more  or  less  sudden  disa23pearance  of  the  tumor.  In 
one  or  two  acute  cases,  lodgment  of  a  calculus  or  a  flbrinous  plug  in  the 
ureter,  the  occluding  body  has  been  removed  through  an  incision  in  the 
loin ;  and  it  is  now  believed  that  a  calculus  lodged  in  the  lower  part  of 
the  ureter  may  possibly  be  recognized  and  safely  removed  through  the 
vagina.  Where  the  hydronephrosis  is  caused  by  pressure  upon  the 
ureter  of  a  misplaced  uterus  or  an  abdominal  tumor,  the  causal  indica- 
tion is  clearly  to  be  followed  if  the  primary  disease  is  suitable  for  opera- 
tion. 

Intermittent  hydronephrosis,  simulating  kidney  colic,  and  due  to  dis- 
placement of  the  kidney,  may  be  temporarily  relieved  by  inversion  of  the 
patient,  or  by  such  manipulation  of  the  kidney  as  will  straighten  the 
ureter,  and  may  be  permanently  cured  by  an  operation  for  fixation  of  the 
kidney — nephropexy,  nephrorrhaphy. 

If  the  ajffection  is  douhle  and  progressive  and  the  tumor  fairly  large, 
the  plan  of  treatment  is  clear :  one  or  both  sacs  should  be  opened  by  in- 
cision in  the  loin  (nephrotomy)  and  a  permanent  fistula  established.  In- 
convenient as  such  a  condition  may  be,  it  is  the  only  one  that  holds  out  a 
hope  of  arresting  the  destruction  of  the  kidneys  and  preserving  the 
patient's  life.  Possibly  aspiration  of  the  liquid  M'ould  in  some  cases  per- 
mit re-establishment  of  the  patency  of  the  ureter,  and  it  may  therefore 
properly  be  tried  ;  but  if  reaccumulation  follows,  nephrotomy  should  be 
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done.  Such  aspiration  should  be  done  in  the  loin,  not  through  the  peri- 
toneal cavity. 

If  the  hydronephrosis  is  utiilateral  and  progressive  and  the  tumor  not 
very  large,  and  if  the  symptoms  are  urgent,  or  if  the  case  has  been  under 
observation  long  enough  to  make  it  certain  that  it  is  not  of  the  inter- 
mittent variety,  the  choice  of  operation  is  between  aspiration,  nephrot- 
omy, and  nephrectomy.  As  has  just  been  stated  in  the  preceding  para- 
graph, but  little  is  to  be  hoped  for  from  aspiration,  and  it  is  not  wholly 
free  from  danger,  so  that  the  choice  is  practically  between  incision  and 
extirpation  Most  of  the  few  successes  of  single  or  repeated  aspiration 
have  been  obtained  apparently  in  cases  in  which  the  tumor  was  very 
large  and  the  kidney-tissue  wholly  destroyed.  The  former,  practiced  in 
the  loin,  is  much  the  simpler  and  less  dangerous  operation  ;  it  restores 
the  kidney  to  some  degree  of  functional  activity,  and  to  that  extent  is 
advantageous  to  the  patient ;  on  the  other  hand,  it  creates  a  fistula  the 
discharge  from  which,  and  the  consequent  annoyance,  will  vary  directly 
with  the  amount  of  kidney-tissue  restored  to  activity.  For  some,  the  an- 
noyance of  such  a  fistula  would  outweigh  the  greater  risks  of  nephrec- 
tomy and  those  inherent  to  the  possession  of  only  a  single  kidney,  but 
experience  has  shown  that  it  can  sometimes  be  very  satisfactorily  con- 
trolled by  suitable  dressings  even  when  the  daily  discharge  amounts  to 
ten  or  twelve  ounces.  Moreover,  if  the  annoyance  becomes  intolerable, 
nephrectomy  can  still  be  done,  and  with  no  more  risk  than  if  it  had  been 
done  primarily. 

If,  on  the  othei  hand,  the  tumor  is  very  large,  the  risks  attendant  upon 
an  attempt  to  remove  it  are  so  great  that  nephrectomy  is  hardly  justi- 
fiable. More  is  now  to  be  hoped  for  from  aspiration ;  a  number  of  cases 
thus  treated  have  been  cured  ;  and  if  the  operation  is  done  judiciously,  and 
the  needle  not  passed  through  the  peritonaeum,  the  attendant  risks  are 
probably  no  greater  than  those  of  incision  and  drainage. 

Incision  and  drainage  may  be  made  in  the  loin  or  through  the  peri- 
toneal cavity  ;  the  former  appears  to  deserve  the  preference,  as  involving 
less  danger,  although  it  must  be  admitted  that  with  proper  precautions 
the  dangers  of  the  transperitoneal  method  are  slight.  Le  Dentu  thinks 
the  latter  has  an  important  advantage,  one  that  dominates  all  other  con- 
siderations, in  that  it  gives  greater  facilities  for  satisfactory  drainage.  It 
is  probably  to  be  preferred  in  cases  of  doubtful  diagnosis ;  and  when  the 
abdomen  has  been  opened  through  an  error  in  diagnosis,  and  the  supposed 
ovarian  cyst  found  to  be  a  hydronephrosis,  many  surgeons  would  probably 
prefer  to  complete  the  operation  in  that  way  rather  than  to  close  the 
anterior  incision  and  open  the  cyst  through  a  second  incision  in  the  loin. 

If  the  lumbar  route  is  chosen,  the  incision  should  be  transverse  or 
oblique,  and  deepened  layer  by  layer  until  the  sac  is  reached  ;  the  latter. 
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after  evacuation  of  its  contents  througli  a  free  incision,  sliould  be  stitched 
to  the  skin,  and  its  interior  explored  as  far  as  possible  with  the  finger, 
with  the  object  of  opening  up  all  pockets,  detecting  the  presence  of  a 
calculus,  and  properly  placing  the  drainage-tubes. 

If  the  anterior — transperitoneal — route  is  chosen,  the  incision  should 
be  made  with  reference  to  easy  access  to  the  tumor  and  to  subsequent 
drainao-e  It  is  assumed  that  the  tumor  is  in  contact  with  the  wall  at  the 
seat  of  the  incision.  After  protecting  the  adjoining  peritonaeum  with 
sponges,  a  large  trocar  is  thrust  into  the  cyst,  and  as  its  contents  escape 
the  sac  is  seized  with  volsella  forceps  and  drawn  out  through  the  in- 
cision :  finally,  the  sac  is  incised,  and  the  edges  of  the  incision  stitched  to 
the  skin.  Drainage-tubes  are  then  appropriately  placed,  and  the  usual 
dressings  applied.  Possibly  a  counter-opening  for  drainage  in  the  loin 
would  be  advantageous. 

After  these  operations,  also,  a  secondary  nephrectomy  may  be  success- 
fully done  to  close  an  annoying  fistula. 

VII.     CYSTS   OF   THE   KIDNEY. 

There  are  three  kinds  of  cysts  to  be  described :  (1)  simple  or  isolated 
cysts,  (2j  conglomerate  cysts,  (3j  hydatid  cysts.  This  classification  is  not 
to  be  deemed  complete  from  the  pathological  standpoint,  but  it  is  sufli- 
cient  for  clinical  purposes.  It  is  not  designed  to  include  the  small 
cysts  so  often  found  in  granular  kidneys,  or  partial  hydronephrosis,  the 
dilatation  of  a  calyx  shut  off  from  the  pelvis,  which  resembles  a  cyst  much 
more  closely  than  it  does  the  common  hydronephrosis. 

1.  ISOLATED    CYSTS. 

The  term  isolated  is  employed,  for  lack  of  a  better,  to  distinguish 
these  from  confjlomeraUd  cysts ;  it  signifies,  not  that  they  are  always 
single,  but  that  they  are  not  grouped ;  tliat,  when  multiple,  they  are  sepa- 
rated from  one  another  by  unchanged  portions  of  the  kidney-substance. 
They  originate  apparently  in  the  cortex,  and  project  beyond  its  surface ; 
tibey  occasionally  attain  a  great  size  (Fig.  12),  but  ordinarily  are  not  large 
enough  to  attract  attention  during  life.  Morris  states  that  2,610  au- 
topsies at  the  Middlesex  Hospital  furnished  5  cysts  of  this  kind,  and  3 
conglomerate  cysts;  the  largest  of  the  5  was  the  size  of  a  Tangerine 
orange,  the  smallest  that  of  an  olive.  One  patient  was  nineteen  years 
old  ;  the  others  forty-nine  or  more. 

The  wall  is  ucually  thin  and  translucent,  but  is  sometimes  thick  and 
opaque ;  the  contents  are  usually  watery,  with  a  little  albumen,  some 
salts,  and  occasionally  traces  of  the  specific  elements  of  urine ;  sometimes 
tlie  amount  of  albumen  present  is  so  great  that  heat  will  change  the 
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whole  into  a  jelly-like  mass,  and  sometimes  the  contents  have  the  con- 
sistency of  thin  glue.  Admixture  of  blood  with  the  contents  correspond- 
ingly changes  the  appearance  and  character.  Cornil  has  pointed  out 
that  some  specimens  thought  to 
be  sanguineous  cysts  are  actually 
neoplasms  (epithelioma,  adenoma, 
sarcoma)  that  have  undergone  cystic 
degeneration. 

The  pathogeny  of  these  cysts 
has  not  been  made  out ;  they  are 
thought  to  originate  by  dilatation 
of  a  glomerule,  or  of  a  tubule,  or 
within  the  cellular  tissue  surround- 
ing the  vessels. 

Le  Dentu  quotes  from  Lanne- 
longue  a  case  in  which  the  cyst 
contained  gas.  The  patient  was 
eight  years  old ;  the  tumor  large, 
and  occupied  the  right  flank.  Ex- 
ploratory puncture  yielded  a  pint 
of  greenish  liquid,  that  contained 
nothing  that  threw  light  upon  the 
character  of  the  cyst.  It  was  then 
noticed  that  gas  was  present,  and 
it  was  withdrawn  by  another  punc- 
ture, and  shown  to  consist  of  8 
parts  of  oxygen,  Y  parts  of  nitro- 
gen, and  1  part  of  carbonic  acid. 

There  was  no  indication  of  any  communication  with  the  intestine.  After 
the  child's  death  by  some  intercurrent  affection,  the  autopsy  showed  that 
the  sac  was  situated  in  the  kidney,  that  it  had  recently  opened  into  the 
pelvis,  and  that  the  gas  had  not  passed  down  to  the  bladder.  The  origin 
of  the  gas  was  not  ascertained. 

Multiple  small  vesicles  are  occasionally  found  in  the  mucosa  of  the 
pelvis  and  ureter  (Fig.  13)  ;  they  are  supposed  to  originate  in  the  mucous 
glands. 

One  or  two  cases  of  atheromatous  or  calcareous  cysts  have  been  re- 
ported. 

Symptoms. — A  cyst  gives  no  symptoms  before  it  is  large  enough 
to  make  pressure  upon  adjoining  viscera.  When  its  position  and  size  are 
such  that  it  can  be  palpated,  it  will  be  found  to  be  firm,  elastic,  and  glob- 
ular when  of  medium  size,  and  to  resemble  other  large  cysts  when  large. 
It  does  not  modify  the  urine,  or  the  frequency  of  urination,  except  per- 
52 


Fig.  12. — Isolated  cyst  of  the  cortex  of  the 
kidney. 
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haps  by  pressm-e.  The  differential  diagnosis  between  a  serous  cyst,  a 
hvdronephrosis,  or  a  hydatid  cyst,  may  sometimes  be  made  by  exploratory 
punctm-e,  the  Hquid  in  the  first  place  being  albuminous,  in  the  second 
possibly  urinous,  and  in  the  third  free  from  albumen  and  containing 
booklets.  Some  of  the  larger  cysts  have  been  mistaken  by  experienced 
sm-geons  for  cysts  of  the  ovary. 

Treatment. — As  the  cysts  are  not  malignant,  and  as  they  aJffect  the 
health  of  the  patient  only  through  their  size,  the  propriety  of  interfer- 


FiG.  13. — Vesicular  cysts  of  the  mucosa  of  the  pelvis  and  ureter.     (Le  Dentu.) 

ence  \nll  be  determined  mainly  by  the  urgency  of  the  pressure  symptoms. 
The  choice  of  operation  lies  between  aspiration  of  the  contents,  incision 
and  drainage,  and  nephrectomy.  The  latter,  according  to  Le  Dentu,  has 
yielded,  in  11  ca.ses,  Y  deaths  and  4  cures. 

Extraperitoneal  aspiration  in  the  loin  is  said  to  have  cured  once 
(Duplay).  Theoretically,  its  dangers  should  not  be  very  great,  and  it 
seems  proper  to  employ  it,  and  to  repeat  it  in  case  the  cyst  refills.     The 
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risks  of  following  it  with  the  injection  of  an  irritant,  such  as  tincture  of 
iodine,  are  probably  considerable. 

Incision  with  drainage  in  the  loin  is  probably  but  little,  if  any,  more 
dangerous  than  aspiration ;  the  edges  of  the  incision  in  the  cyst  should  be 
stitched  to  the  skin. 

Incision  with  drainage  through  the  peritoneal  cavity,  under  proper 
protection,  would  not  involve  much  more  risk  ;  and  in  cases  in  which  the 
development  of  the  cyst  has  been  toward  the  peritoneal  cavity,  and  not 
along  the  posterior  and  lateral  abdominal  wall,  it  would  be  the  only  prac- 
ticable method.  It  is  applicable  only  to  large  cysts  in  contact  with  the 
anterior  abdominal  wall.  In  cases  in  which  the  abdomen  had  been  opened 
under  the  impression  that  the  cyst  was  ovarian,  it  seems  probable  that  most 
surgeons  would  complete  the  operation  in  this  way. 

Nephrectomy  should  be  reserved  for  cases  with  special  indications. 
Quite  recently  Tuffier  (Arch.  gen.  de  med.,  July  1891)  has  successfully 
practiced  extirpation  of  the  cyst  and  reunion  of  the  kidney  parenchyma 
by  suture. 

2.     CONGLOMERATE    CYSTS,    OR     CYSTIC    DEGENERATION,    OR    LARGE 

POLYCYSTIC    KIDNEY. 

A  kidney  thus  affected  is  readily  distinguishable  from  one  containing 
multiple  isolated  cysts,  as  just  described,  (>r  from  one  studded  with  the 
minute  cysts  of  interstitial  nephritis.  Its  surface  is  lobulated,  its  size 
often  very  great,  its  shape  nearly  that  of  a  normal  kidney,  and  on  section 
its  parenchyma  is  seen  wholly  to  have  given  place  to  a  multitude  of  closely 
agglomerated  cysts  of  various  sizes  (Fig.  14).  In  Hare's  case  the  kidney 
was  fifteen  inches  long,  and  weighed  sixteen  pounds.  The  smallest  cysts 
are  microscopical,  the  largest  rai-ely  larger  than  a  grape.  Some  of  the 
larger  ones  appear  to  have  been  formed  by  the  coalescence  of  several 
smaller  ones,  the  wall  showing  on  its  inner  surface  the  remains  of  the 
septa  that  previously  separated  them.  This  inner  surface  is  covered  with 
pavement  epithelium.  Of  the  kidney-substance,  only  traces  can  be  found 
here  and  there  in  the  larger  tumors  ;  in  the  smaller  ones  it  is  present  in 
varying  amount,  and  shows  the  changes  of  interstitial  nephritis. 

The  contents  of  the  cyst  vary  greatly  in  color  and  consistency,  and 
are  sometimes  purulent,  bloody,  or  urinous. 

Usually  both  kidneys  are  involved,  but  unequally  ;  and  in  a  few 
cases  the  liver  has  shown  a  similar  degeneration. 

The  pathogeny  of  the  ajffection  has  not  been  ascertained  ;  the  principal 
theories  suggested  are  obstruction  of  the  tubules  as  the  result  of  an  inter- 
stitial nephritis  (Yirchow),  or  of  lithiasis  (Lecorche),  or  epithelial  degen- 
eration similar  to  that  which  leads  to  ovarian  or  testicular  cystomata 
(Malassez).     The  condition  is  sometimes  congenital,  sometimes  acquired, 
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and  in  the  latter  case  is  most  common  between  the  ages  of  forty  and 

fifty  years. 

Symptoms. The  symptoms,  when  any  are  present,  are  in  the  main 

some  of  those  of  Bright's  disease  :  pain  in  the  loins,  occasional  hsematuria, 

the  m-ine  sometimes  scanty  and  bloody, 
sometimes  pale,  light,  albuminous,  and 
abundant;  hypertrophy  of  the  heart. 
When  the  destruction  of  the  kidney- 
tissue  is  sufficiently  advanced  ursemic 
symptoms  appear.  Occasionally  the 
tumor  is  recognized  on  palpation. 

Diagnosis. — The  diagnosis  might 
be  made  by  recognition  of  enlarge- 
ment of  both  kidneys  with  lobulation 
of  the  surface,  the  changes  in  the  urine 
indicative  of  nephritis,  and  oedema 
limited  to  the  lower  limbs  and  de- 
pendent upon  pressure  made  by  the 
kidney  upon  the  large  abdominal  veins. 
Prognosis  and  Treatment. — 
The  prognosis  is  grave,  because  of  the 
inevitable  ultimate  destruction  of  the 
kidney,  and  the  possibility  that  any 
almost  indifferent  intercurrent  cause 
may  lead  to  a  fatal  uremic  outbreak ; 
but  it  is  somewhat  mitigated  by  the 
slow  progress  of  the  disease. 
'No  surgical  treatment  is  possible  if  both  kidneys  are  involved,  or 

desirable  in  the  exceptional  cases  in  which  only  one  is  diseased. 


14. — Polycystic  de^neration   of  the 
kidney.     (LeDentu.) 


3.   HYDATID   CYSTS. 

Although  hydatid  cysts  of  the  kidney  have  long  been  known,  the  first 
attempt  to  collect  and  analyze  the  scattered  cases  was  made  in  1861,  by 
Beraud,  in  a  graduating  thesis.  He  collected  41  cases,  Y  of  which  had  not 
been  published.  Roberts,  of  Manchester,  collected  63 ;  and  quite  recently 
(1887)  J.  Boeckel  (Etude  sur  les  kystes  hydatiques  du  rein)  added  20  new- 
cases  to  the  list. 

Compared  with  those  of  other  organs,  hydatid  cysts  of  the  kidney  are 
rare :  30  cases  in  566  collected  by  Davaine,  80  of  983  collected  by  Neisser. 
Beraud  found  tlie  left  kidney  more  frequently  affected  than  the  right,  and, 
although  some  of  the  subsequent  statistics  have  reversed  this  predominance, 
it  has  been  re-established  by  the  latest  and  largest.  Occasionally,  but  very 
rarely,  the  other  kidney  or  another  organ  is  simultaneously  affected. 
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The  cyst  may  form  immediately  beneath  the  capsule  or  deep  in  the 
kidney-tissue  ;  and  it  may  not  exceed  an  orange  in  size,  or  it  may  be- 
come very  large.  It  shows  a  distinct  tendency  to  grow  toward  the  peri- 
toneal cavity,  and  thus  to  drag  the  kidney  from  its  place  and  make  it  ab- 
normally movable.  According  to  Roberts,  there  is  a  strong  probability  of 
ultimate  rupture  of  the  cyst  into  the  pelvis  of  the  kidney  and  discharge 
of  its  contents  through  the  ureter  and  bladder ;  this  was  observed  in  52 
of  the  63  cases  collected  by  him.  Rupture  into  the  intestine  has  been 
observed  in  4  cases,  into  the  stomach  in  1,  into  the  lung  in  4,  and  into 
the  muscular  planes  of  the  back  in  3.  The  cyst  may  suppurate,  or  it  may 
shrink  after  death  of  its  contents,  as  in  hydatids  of  other  organs.  By 
lodgment  of  a  fragment  or  of  a  daughter-cyst  in  the  ureter,  hydrone- 
phrosis may  be  caused. 

Symptoms  and  Diagnosis. — A  hydatid  cyst  gives  no  symptoms, 
unless  it  is  large  enough  to  make  pressure  ujDon  adjoining  organs  or  to 
be  recognized  by  palpation,  or  unless  it  ruptures  into  some  hollow 
viscus  through  which  the  booklets  or  daughter-cysts  may  be  evacuated. 
The  tumor  is  globular,  elastic,  and  flat  on  percussion.  The  hydatid  thrill 
appears  to  be  rarely  recognizable ;  the  manipulation  for  its  detection  is 
thus  described  by  Newman  (Surgical  Diseases  of  the  Kidneys,  p.  140) : 
"  The  cyst  should  be  compressed  by  the  second  finger  of  the  left  hand,  and 
a  slight,  sharp  tap  should  be  given  to  it  with  the  finger  of  the  right  hand. 
The  finger  should  be  allowed  to  rest  for  a  short  time,  when  a  peculiar 
vibratory  thrill  will  be  communicated  to  the  left  hand.  When  felt  it  is 
of  great  value,  but  its  absence  is  of  no  significance.  Its  duration  is  un- 
certain— sometimes  brief,  but  frequently  prolonged." 

Rupture  into  the  pelvis  of  the  kidney  is  followed  by  the  symptoms  of 
nephritic  colic,  and  the  appearance  in  the  urine  of  the  characteristic 
booklets  or  cysts.  This  appearance  in  the  urine,  while  positive  evidence  of 
the  presence  in  the  abdomen  of  a  hydatid  cyst,  is  not  proof  that  the  cyst 
occupies  the  kidney,  for  cysts  of  the  liver  may  rupture  into  the  pelvis  or 
ureter,  and  a  cyst  developed  in  the  connective  tissue  between  the  bladder 
and  rectum  has  ruptured  into  the  former.  Rupture  into  the  lungs  is 
indicated  by  the  expectoration  of  the  characteristic  elements,  and  rupture 
into  the  intestine  by  their  presence  in  the  fseces  in  case  other  circum- 
stances lead  to  the  necessary  examination.  The  collapse  of  the  cyst  after 
rupture  may  be  so  complete  that  even  the  most  careful  palpation  will  not 
determine  its  position.  Exploratory  puncture  of  a  recognizable  tumor 
may  serve  to  determine  its  character.  Still,  it  is  to  be  remembered  that 
the  diagnosis,  both  of  the  nature  and  of  the  character  of  the  tumor,  is 
extremely  difficult  and  uncertain,  and  the  records  of  published  cases  are 
full  of  errors.  Le  Dentu  noticed  in  his  cases  that  he  could  distinguish 
one  portion  of  the  tumor  as  globular  and  fluctuating  or  elastic,  and  an  ad- 
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joining  portion  as  solid  and  resembling  a  kidney  in  sliape  and  consistency, 
and  lie  thinks  that  a  similar  finding  would  justify  the  diagnosis  of  a 
hydatid  cyst. 

The  evolution  of  the  affection  is  slow,  but  the  tendency  is  distinctly 
toward  a  fatal  result.  Of  22  cases  of  spontaneous  rupture  into  the  pelvis 
of  the  kidney,  in  which  the  final  result  is  recorded,  6  appear  to  have  been 
cured,  in  6  the  condition  remained  stationary,  and  10  died.  Of  Roberts's 
63  cases  the  ultimate  result  is  known  in  39 ;  of  these,  19  died,  but  it  is 


Fig.  15  —Cystic  degeneration  of  the  kidney.     (Morris.) 

said  that  in  9  of  them  the  causes  of  death  were  unconnected  vdth  the 
hydatids  (Morris).  On  the  other  hand,  cases  are  recorded  in  which  pa- 
tients have  continued  "  to  pass  vesicles  at  intervals  for  twenty  and  even 
thirty  years."  According  to  Morris,  there  is  no  fatal  case  on  record  in 
which  vesicles  have  escaped  per  urethram  from  a  renal  hydatid  cyst 
which  had  not  given  rise  to  an  abdominal  tumor. 

Treatment. — Simple  aspiration  of  the  contents  of  the  cyst  has  been 
followed  in  a  few  cases  by  an  apparently  permanent  cure,  or  at  least  by  a 
long  period  of  quiescence ;  it  is  therefore  entitled  to  a  trial  in  any  case 
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in  which  the  needle  can  be  introduced  without  passing  it  through  the 
peritoneal  cavity.  This  failing,  incision  of  the  cyst,  in  the  loin  or  through 
the  peritoneal  cavity,  followed  by  excision  of  as  much  of  the  sac  as  can 
be  conveniently  removed,  and  by  suture  of  the  edge  of  the  remainder  in 
the  parietal  wound,  is  the  method  of  choice,  and  has  given  excellent 
results. 

ISTephrectomy  may  be  proper  if  the  kidney  is  wholly  destroyed,  and  if 
the  tumor  is  free  and  movable  in  the  abdomen. 

Experience  with  hydatid  cysts  of  other  organs  indicates  that  possibly 

the  injection  of  a  1-1000  solution  of  the  bichloride  of  mercury  into  the 

f  sac  after  evacuation  of  its  contents,  or  the  injection  of  a  few  grammes  of 

the  solution  by  a  hypodermic  syringe,  without  previous  evacuation,  may 

efEect  a  radical  cure. 

VIII.    SOLID  TUMORS  OF  THE   KIDNEY. 

A.    MALIGNANT  TUMORS. 

It  will  be  convenient  in  this  chapter  to  employ  the  term  cancer  as 
a  synonym  of  malignant  tumor,  including  under  it  the  observed  varieties 
of  carcinoma,  sarcoma,  and  lymphadenoma. 

Cancer  of  the  kidney  may  appear  at  any  age,  but  is  most  frequent  in 
infancy  and  in  advanced  life,  and  is  more  often  seen  in  males  than  in 
females.  It  may  be  primary  or  secondary,  the  latter,  according  to  Mor- 
ris, being  five  times  as  frequent  as  the  former — twenty-five  secondary  and 
five  primary  having  been  found  in  the  2,610  successive  autopsies  which 
he  analyzed.  Of  the  secondary  cases,  which,  of  course,  are  entirely  be- 
yond the  resources  of  our  art,  I  shall  only  say  that  they  appear  to  be 
more  common  in  females  than  in  males,  and  that  in  Morris's  25  cases  the 
seat  of  the  primary  disease  [carcinoma~]  was  the  female  breast  in  5  ;  the 
female  genital  organs  and  bladder  in  4 ;  the  rectum  in  2 ;  the  omentum, 
duodenum,  and  liver,  1  each  ;  ly^njphadenoma  in  stomach  1,  and  prostate 
1 ;  sarcoma  in  arm,  axilla,  pleura,  orbit,  spinal  dura,  and  a  fibroma  of  the 
uterus,  each  in  1 ;  epithelioma  in  the  tongue  1,  and  cervical  glands  1. 

Primary  cancer  appears  in  three  forms — carcinoma,  sarcoma,  and 
lymphadenoma,  sarcoma  occurring  mainly  in  the  young,  sometimes  con- 
genital, and  carcinoma  in  the  old ;  lymphadenoma  is  very  rare.  Of  the 
carcinomata,  the  encephaloid  is  the  more  common  variety,  then  the  mela- 
notic ;  scirrhus  and  colloid  are  so  rare  that  it  is  questioned  if  the  few  re- 
ported cases  were  correctly  understood. 

The  common  forms  of  sarcoma  have  been  observed,  including  the 
myosarcoma  or  rhabdomyoma,  which  is  characterized  by  the  presence  of 
striped  and  unstriped  muscular  fibers,  and  is  rarely  seen  except  in  the 
kidney. 
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Until  a  late  period  in  its  evolution  the  neoplasm  is  confined  witMn 
th.e  capsule  proper  of  the  kidney,  appearing  either  as  a  single  mass,  or  as 
a  number  of  scattered  nodules  varying  in  size  from  that  of  a  pea  to  that 

of  an  egg,  or  as  a  general 
infiltration  of  the  kidney. 
The  capsule  thickens  over 
the  growth  and  its  veins 
enlarge,  and  ultimately  it 
gives  way  and  allows  the 
tumor  to  appear  on  the 
surface  as  a  cauliflower 
growth,  or  it  contracts 
adhesions  with  adjoining 
parts,  and  the  cancer 
spreads  directly  through 
it  into  them.  On  the 
other  hand,  generalization 
of  the  disease  takes  place 
promptly,  affecting  first 
the  lymphatics  at  the  hi- 
lum  and  the  neighbor- 
ing lumbar  retroperito- 
neal glands.  Roberts 
found  generalization  to 
have  taken  j^lace  in  31 
cases  out  of  51;  Dickin- 
son in  14  out  of  19 
Rohrer  in  50  out  of  115 
Ebstein  in  more  than  half 
Laschmann  in  26  out  of 
39 ;  and  Guillet  in  47  out  of  YO.  (Quoted  by  Chevalier,  Tumeurs  ma- 
lignes  du  rein,  Those  de  Paris,  1891.) 

In  the  adult  the  size  of  the  tumor  is  not  often  great,  but  in  the  child 
it  may  reach  ten,  twenty,  even  thirty  pounds.  The  growth  is  forward 
toward  the  peritoneal  cavity,  and  then,  as  its  weight  increases,  downward  ; 
on  the  right  it  tends  to  pass  completely  to  the  outside  of  the  ascending 
colon ;  on  the  left  it  is  habitually  crossed  by  the  upper  part  of  the  de- 
scending colon.  The  tumor  may  compress  the  renal  vein  or  the  vena 
cava,  or  obstruct  it  more  or  less  completely  by  direct  growth  through  its 
wall  into  its  lumen,  and  in  the  latter  case  may  give  rise  to  fatal  embolism 
of  the  pulmonary  artery,  the  embolus  being  either  a  blood-clot  or  a  frag- 
ment from  the  projecting  portion  of  the  tumor.  Sooner  or  later  it  spreads 
to   the  pelvis  of  the  kidney  and  the  ureter,  or  it  may  originate  in  the 


Fig.  16. — Cancer  of  the  kidney.     (Eayer.) 
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former  in  a  form  apparently  identical  with  the  "  villous  tumor "  of  the 
bladder. 

Symptoms. — In  the  typical  form,  as  presented  in  about  half  the 
cases  in  adults,  the  patient  complains  of  vague  pain  in  the  lumbar  region, 
that  appears  and  disappears  without  apparent  cause,  and  lasts  for  longer 
and  shorter  periods ;  occasionally  it  is  sharp  and  paroxysmal,  as  in  ne- 
phritic colic ;  at  the  same  time  he  voids  blood  at  intervals  with  his  urine, 
and  the  amount  of  the  bleeding,  its  appearance,  and  its  cessation  do  not 
appear  to  be  influenced  by  exercise  or  rest.  The  blood  is  uniformly 
mixed  with  the  urine,  but  sometimes  long  clots  are  present.  The  fre- 
quency of  micturition  is  not  increased,  and  the  general  health  may  not  be 
greatly  deteriorated.  A  tumor  may  be  recognizable  in  the  flank — a 
rounded,  firm,  movable  tumor.  Varicocele  may  be  present  on  the  same 
side.  In  other  cases,  pain  and  recurrent  hsematuria  exist  but  the  tumor 
is  absent ;  and  in  others  the  tumor  is  present  and  the  other  symptoms 
absent.  Exceptionally,  all  these  symptoms  may  be  absent,  and  a  steadily 
increasing  cachexia  may  be  the  only  indication  of  the  disease. 

The  tumor,  when  small,  may  be  detected  by  careful  palpation,  one 
hand  being  placed  transversely  against  the  liver,  the  other  longitudinally 
upon  the  anterior  wall,  with  the  tips  of  the  fingers  close  below  the  free 
border  of  the  ribs.  If,  by  steady  pressure  in  this  position,  the  kidney 
can  be  felt,  it  is  to  be  considered  enlarged  or  displaced.  Guyon  attaches 
much  diagnostic  importance  to  halloUement  of  the  kidney,  obtained 
while  the  hands  are  in  the  position  just  described,  and  moderate  pressure 
is  made  by  the  anterior  one  by  pressing  sharply  forward  with  the  other 
fingers  in  the  loin ;  the  kidney,  if  enlarged,  can  be  felt  to  strike  against 
the  anterior  wall.  Another  method  is  to  grasp  the  flank  with  one  hand, 
the  thumb  in  front,  the  fingers  behind,  and  to  press  the  tips  of  the  fingers 
of  the  other  hand  deeply  in  beside  the  median  line  at  and  above  the  level 
of  the  umbilicus  ;  the  kidney  can  then  be  felt  to  move  downward  in  deep 
inspiration. 

Yaricocele  is  so  common  an  affection  on  the  left  side  that  it  is  sig- 
nificant only  when  on  the  right. 

Hsematuria  occurs  at  irregular  intervals,  without  recognizable  cause, 
although  sometimes  it  follows  vigorous  palpation  of  the  kidney,  and 
usually  lasts  for  several  days ;  it  may  cease  for  a  few  hours  coincidently 
with  colicky  pain,  and  reappear  after  cessation  of  the  pain.  It  is  a  more 
common  symptom  in  adults  than  in  children.  Occasionally  fragments 
of  cancer-tissue  have  been  voided  with  the  urine. 

Pain  is  ordinarily  dull,  but  may  at  times  be  severe.  Pressure  upon 
the  stomach  or  intestines  may  produce  gastric  symptoms,  and  pressure  on 
the  vena  cava  may  cause  oedema  of  the  lower  limbs, 

Diag^nosis. — The  diagnosis,  as  to  both  the  seat  and  the  nature  of  the 
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tumor,  is  full  of  difficulty,  and  the  records  show  many  mistakes  made  by 
skillful  and  experienced  surgeons.  The  source  of  hsematuria  can  usually 
be  satisfactorily  determined  by  the  use  of  methods  elsewhere  described, 
and  when  it  coexists  with  a  recognizable  tumor  in  the  flank  the  renal 
origin  of  the  latter  may  be  safely  assumed.  The  differential  diagnosis 
from  renal  calculus,  pyelonephritis,  tuberculosis,  and  hj^dronephrosis, 
must  be  made  by  the  absence  of  the  groups  of  symptoms  indicative  of 
those  affections.  As  between  sarcoma  and  carcinoma,  the  differential 
diagnosis  is  not  possible,  and,  indeed,  is  not  worth  making,  since  the 
clinical  course  is  the  same.  The  urgency  of  an  early  diagnosis  is  great, 
for  it  is  only  in  the  early  stage  of  the  disease  that  surgery  can  hold 
out  any  hope  of  a  cure ;  for  that  reason  an  exploratory  laparotomy, 
or  lumbar  incision,  seems  fully  justifiable  whenever  the  symptoms  indi- 
cate or  reasonably  suggest  a  beginning  cancer. 

Treatment. — The  only  operation  that  can  be  considered,  according 
to  our  present  knowledge,  is  the  removal  of  the  tumor  and  the  kidney — 
nephrectomy ;  and  the  record,  which  comprises  more  than  one  hundred 
cases,  is  not  encouraging.  Remembering  the  promptness  with  which 
generalization  takes  place,  it  may  fairly  be  claimed  that  when  the  tumor 
is  large  enough  to  be  easily  recognizable  through  the  abdominal  wall 
its  removal  would  not  be  a  removal  of  all  the  disease,  and  that,  merely 
as  a  palliative  measure,  without  hope  of  a  radical  cure,  nephrectomy  is 
too  dangerous  to  be  undertaken.  This  practically  excludes  it  in  all  cases 
occurring  in  children,  for  in  them,  as  a  rule,  attention  is  first  called  ^o  the 
disease  by  the  recognition  of  an  abdominal  tumor. 

In  cases  in  which  pain  and  hsematuria  have  led  to  a  diagnosis  early  in 
the  course  of  the  disease,  nephrectomy  is  a  justifiable  although  hazard- 
ous procedure.  The  lumbar — extraperitoneal — opei'ation  has  shown  a 
larger  measure  of  operative  successes  than  the  transperitoneal  method, 
and  therefore  would  probably  be  preferred  by  most,  notwithstanding 
certain  rather  important  advantages  that  are  offered  by  the  other.  "With 
a  constantly  improving  technique,  and  with  earlier  accurate  diagnosis,  it 
may  be  hoped  that  a  larger  measure  of  success  will  attend  operative  inter- 
ference in  the  future. 

B.    BENIGN  TUMORS. 

Benign  tumors  of  the  kidney  seldom  have  any  other  than  a  patho- 
logical interest ;  clinical  importance  comes  only  from  the  size  which  they 
sometimes  attain,  and  in  certain  diffuse  lipomata  from  their  compression 
of  the  kidney-tissue.  The  only  indication  for  operative  interference, 
consequently,  comes  from  the  size  of  the  tumor ;  certain  large  fibromata 
and  cysto-fibromata  have  been  successfully  removed  by  transperitoneal 
nephrectomy. 
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IX.    DISPLACED   KIDNEY.-MOVABLE   KIDNEY. 

The  kidney  may  eongenitally  occupy  a  position  other  than  that  in 
which  it  normally  lies,  one  even  as  low  as  the  true  pelvis  where  it  has  been 
found  behind  the  rectum  and  between  the  rectum  and  bladder.  That  the 
ectopia  is  congenital,  is  proved  by  the  origin  of  its  artery,  at  a  corre- 
spondingly low  point  in  the  aorta  or  one  of  the  iliac  arteries,  and  the 
emptying  of  its  vein  into  the  nearest  large  venous  trunk.  The  condition 
has  no  surgical  importance  except  in  diagnosis  ;  it  is  important  that  it 
should  not  be  mistaken  for  an  acquired  and  remediable  displacement. 

An  acquired  displacement  with  abnormal  mobility  is  known  as 
movahle  Tcidney  or  floating  kidney.  These  two  terms  are  generally  used 
interchangeably,  although  it  is  sought  by  some  so  to  use  them  as  to  dis- 
tinguish between  two  different  anatomical  conditions — to  apply  the  term 
'mmahle  to  those  cases  in  which  the  kidney  is  freely  movable  behind  the 
peritonaeum,  and  the  term  floating  to  those  in  which  the  kidney  has 
moved  forward,  away  from  the  posterior  abdominal  wall,  and  has  become 
completely  invested  by  the  peritonseum  and  has  a  distinct  mesonephron. 
Although  it  is  admitted  that  the  two  conditions  can  not  be  distinguished 
from  each  other  except  by  direct  examination,  it  is  claimed  that  the 
surgical  importance  of  preserving  the  distinction  is  great.  As  the  second 
condition,  that  of  complete  peritoneal  investment  with  formation  of  a 
mesonephron,  is  so  rare  that  only  two  or  three  authenticated  cases  are  on 
record  ;  and  as  the  term  "  floating  kidney  "  is  in  almost  universal  use  to 
designate  the  clinical  condition  of  abnormal  mobility  which  includes 
both  forms,  the  attempt  to  discriminate  may  well  be  abandoned,  and  the 
two  terms  be  used  indifferently.  Such  a  result  would  be  in  harmony 
with  the  conclusions  of  a  committee  of  the  London  Pathological  Society 
appointed  to  report  on  the  subject. 

Acquired  ectopia  (which  alone  will  be  considered  in  the  remainder  of 
this  chapter)  is  developed  in  most  cases  between  the  ages  of  twenty  and 
forty  years,  is  very  much  more  common  in  women  than  in  men  (55  to  9, 
Lancereaux ;  82  to  14,  Ebstein),  and  on  the  right  side  than  on  the  left 
(65  to  14,  Ebstein).  Catamenial  congestion,  parturition,  and  tight  lacing, 
are  thought  to  be  frequent  causes ;  but  when  we  reflect  how  common 
these  alleged  causative  influences  are,  and  how  rare  the  condition  under 
discussion  (5  cases  in  3,658  autopsies,  Ebstein  ;  22  cases  in  5,500,  Rollet), 
we  must  admit  the  probability  of  some  predisposing  or  associated  cause. 
There  is  good  reason  to  think  that  when  there  is  but  one  kidney  (eon- 
genitally) it  is  particularly  liable  to  become  displaced,  presumably  because 
of  its  greater  weight. 

The  displaced  organ  appears  to  suffer  but  slight  changes,  if  any,  as 
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the  result  of  its  displacement.  It  has  been  found  congested,  sometimes 
larger,  sometimes  smaller,  than  normal,  with  indications  of  interstitial  ne- 
phritis. In  the  chapter  on  hydronephrosis  mention  has  been  made  of  the 
production  of  a  sharp  turn  or  kink  in  the  upper  part  of  the  ureter  by 
displacement  of  the  kidney,  and  the  consequent  interference  with  the  flow 
of  urine. 

Symptoms. — In  a  well-marked  case  the  kidney,  recognizable  by  its 
shape,  size,  and  consistency,  presents  itself  as  a  freely  movable  tumor  at 
a,  greater  or  less  distance  below  the  free  border  of  the  ribs.  Pressure 
upon  it  causes  pain,  or  a  pecuhar  sickening  feeling.  The  patient  com- 
plains of  dull  or  sharp  dragging  pain  in  the  abdomen,  provoked  by  stand- 
ing, walking,  on  the  approach  of  the  menstrual  period,  or  perhaps  of 
sharp,  paroxysmal  pain  resembhng  kidney  cohc.  With  these  are  asso- 
ciated other  more  or  less  vague  sensations  referred  to  the  stomach,  intes- 
tines, or  hver.  These  symptoms  are  generally  relieved  by  recumbency, 
and  sometimes  by  wearing  a  tight  girdle.  Pressure  upward  and  back 
ward  upon  the  kidney  when  the  patient  is  in  dorsal  decubitus  causes  it  to 
disappear,  or  at  least  to  become  much  less  easily  recognizable.  Its  inde- 
pendence of  the  liver  can  usually  be  determined  by  palpation  and  percus- 
sion, and  it  is  to  be  distinguished  from  other  renal  tumors,  solid  or  cystic, 
by  its  size,  shape,  consistency,  and  mobility.  It  may  .be  confounded  with 
stercoral  accumulation  in  the  colon,  or  with  tumors  of  the  mesentery  or 
omentum  Cases  of  shght  displacement  and  sharp  paroxysmal  pain,  due 
to  obstruction  of  the  ureter  by  kinking,  are  to  be  distinguished  from  renal 
calculus  by  the  absence  of  blood  from  the  urine,  and  by  the  promptness 
with  which  the  pain  will  sometimes  cease  when  the  displacement  is  cor- 
rected by  a  change  in  the  patient's  attitude,  such  as  raising  the  hips  above 
the  shoulders,  or  by  pressure  upon  the  kidney. 

Treatm.ent. — In  the  slight  cases  it  may  be  sufficient  to  avoid  the 
forms  of  exercise  which  excite  the  pain  ;  in  others,  specially  fitted  and 
padded  abdominal  bandages  have  effectually  opposed  recurrence  of  the 
displacement,  and  enabled  the  patient  to  go  about  as  usual.  One  device 
that  has  been  especially  recommended  is  the  addition  to  such  a  bandage 
of  a  rubber  bag,  which  when  inflated  would  hold  the  kidney  in  place. 
Special  trusses,  with  adjustable  pads  and  arms,  are  said  also  to  have 
afforded  relief ;  but  the  tyranny  of  such  dressings  seems  intolerable  when 
it  can  be  avoided,  and  experience  has  shown  that  it  can  be  escaped  in 
many  cases  by  a  simple  operation  that  involves  but  little  risk. 

This  operation — nephrorrhaphy  or  nephropexy — consists  in  exposing 
the  kidney  by  an  incision  in  the  loin,  drawing  it  back  to  its  proper  place, 
and  fixing  it  there  by  sutures.  It  is  urged  on  theoretical  grounds  that 
the  operation  is  impracticable  when  a  mesonephron  exists ;  but  no  opera- 
tion that  has  yet  been  begun  has  had  to  be  abandoned  on  that  ground, 
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and  it  is  not  easy  to  see  why,  if  that  very  rare  condition  should  be  en- 
countered, the  mesonephron  should  not  be  split,  or  even  the  peritonaeum 
beside  it  opened,  and  the  kidney  drawn  out  through  the  opening. 

An  alternative  operation  is  the  removal  of  the  kidney.  That  has  been 
practiced  in  a  considerable  number  of  cases.  Newman  {loc.  cit.,  p.  62) 
collected  30  ;  in  6  of  them  the  kidney  was  removed  through  the  loin,  all 
successfully ;  in  the  remainder  it  was  removed  by  laparotomy — 24  cases, 
with  9  deaths.  In  one  of  these  cases  the  removed  kidney  was  the  only  one 
the  patient  had  ;  she  survived  eleven  days.  In  two  of  the  10  cases  of  lum- 
bar nephrectomy  collected  by  Brodeur  the  patients  died.  In  one  of  them 
the  second  kidney  was  lacking,  and  in  the  other  it  was  functionally  inca- 
pacitated. The  possibility  of  such  a  state  of  things,  or  of  the  other  kid- 
ney being  seriously  diseased,  and  the  risks  inherent  in  the  operation  itself, 
should  limit  resort  to  nephrectomy  to  cases  in  which  all  other  means  of 
relief  have  failed,  and  to  those  in  which  it  is  indicated  by  the  co-existence 
of  some  other  disease,  such  as  pyelonephritis  or  tuberculosis.  That  in 
this  small  number  of  nephrectomies  the  kidney  should  twice  have  been 
found  to  be  the  only  one,  shows  that  the  chance  of  encountering  the  con- 
dition in  this  affection  is  vastly  greater  than  it  would  ordinarily  be.  The 
opportunity  which  it  affords  to  determine  the  presence  or  absence  of  the 
other  kidney  by  direct  palpation  is  the  only  reason  for  preferring  trans- 
peritoneal to  lumbar  nephrectomy. 

X.  OPERATIONS    UPON    THE    KIDNEY. 

These  comprise  nephrotomy,  nephrolithotomy,  nephrectomy,  and  ne- 
phrorrhaphy  or  nephropexy. 

The  kidney  may  be  approached  for  exploration,  incision,  or  removal 
through  the  loin,  or  through  the  anterior  abdominal  wall  and  across  the 
peritoneal  cavity.  When  the  conditions  that  make  the  operation  necessary 
are  such  that  either  route  may  be  taken,  the  preference  is  usually  given 
to  the  lumbar  incision  as  the  least  dangerous ;  and  of  late  it  has  even  been 
so  extended  and  combined  with  opening  into  the  peritoneal  cavity  when 
necessary,  that  it  has  acquired  for  itself  some  of  the  advantages  that  have 
heretofore  been  thought  to  be  obtainable  only  by  the  anterior  incision. 
As  the  details  of  the  incision  through  the  abdominal  wall  are  in  the  main 
the  same  for  the  different  operations,  it  will  be  convenient  first  to  describe 
them,  and  then  to  give  the  subsequent  steps  of  each  operation  under  its 
own  title. 

The  Lumbar  Incision. — This  may  be  longitudinal,  along  the  outer  bor- 
der of  the  sacro-lumbalis,  or  transverse,  between  the  twelfth  rib  and 
the  ilium,  or  a  combination  of  the  two.  If  the  former  is  used,  the  patient 
should  be  placed  in  a  position  that  is  inclined  30°  or  40°  from  the  prone 
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toward  the  opposite  lateral  position,  and  the  trunk  should  be  laterally 
flexed  so  as  to  enlarge  the  space  between  the  twelfth  rib  and  the  crest  of 
the  ilium  on  the  side  of  the  operation.  If  the  transverse  incision  is  used, 
the  inclination  toward  the  opposite  lateral  position  may  advantageously 
be  greater. 

The  Longitudinal  Incision  is  made  along  the  outer  border  of  the  sacro- 
lumbalis  mass,  which  can  be  readily  recognized  by  the  finger,  about 
two  and  a  half  to  three  inches  from  the  median  line,  and  should  extend 
throuo:h  the  skin  from  the  level  of  the  eleventh  rib  to  that  of  the  crest  of 
the  ilium.  It  is  deepened,  layer  by  layer,  until  the  strong  middle  layer  of 
the  lumbar  fascia,  or  aponeurosis  of  the  trans versalis,  is  reached,  after 
division  of  which  the  posterior  surface  of  the  quadratus  lumborum  is 
exposed.  The  outer  border  of  this  muscle  is  cleared  and  drawn  toward 
the  spine,  and  then  the  fat  enveloping  the  kidney  can  usually  be  seen 
through  the  thin  anterior  layer  of  the  lumbar  fascia,  moving  up  and 
down  with  the  acts  of  respiration.  Space  can  be  advantageously  gained 
by  dividing  the  outer  portion  of  the  quadratus  close  to  its  attachment  to 
the  ilium.  On  division  of  the  thin  intervening  fascia  the  fatty  capsule  of 
the  kidney  is  reached,  and  by  tearing  through  it  and  stripping  it  toward 
the  sides  the  posterior  surface  of  the  middle  and  lower  portions  of  the 
kidney  and  its  pelvis  is  exposed  to  sight  and  touch. 

Except  in  persons  who  are  very  fat  this  incision  gives  ample  room 
for  exploration  and  nephrotomy,  and  even  for  nephrectomy  when  the 
kidney  is  not  very  much  enlarged.  It  has  the  advantages  of  not  weaken- 
ing the  abdominal  wall  and  thereby  predisposing  to  hernia,  and  of  not 
carrying  much  risk  of  accidentally  opening  the  peritoneal  cavity.  On 
the  other  hand,  the  irregular  relations  of  the  pleura,  and  the  absence  or 
incomplete  development  of  the  twelfth  rib  in  a  certain  proportion  of 
cases,  expose  to  accidental  wounding  of  the  pleura — a  complication  that 
has  occurred  and  has  proved  fatal.  Holl  found  the  twelfth  rib  absent  in 
three  of  sixty  cadavers  examined  (five  per  cent) — a  proportion  so  unex- 
pectedly large,  that  it  is  now  deemed  an  important  precaution  to  count 
the  ribs  before  beginning  the  operation. 

A  portion  of  the  twelfth  rib,  and  even  of  the  eleventh,  has  been 
resected  in  a  few  cases  in  order  to  gain  more  room  upward — a  procedure 
which  of  course  involves  additional  risk  of  wounding  the  pleura.  Some 
room  can  be  more  safely  gained  by  drawing  the  rib  forcibly  upward  with 
a  blunt  hook. 

The  Transverse  Incision  is  begun  just  within  the  outer  margin  of  the 
sacro-lumbalis,  a  little  below  the  tM^elfth  rib,  and  carried  outward  parallel 
to  the  rib  for  about  four  inches.  The  muscular  and  aponeurotic  layers 
are  successively  divided,  after  recognition,  until  the  retroperitoneal 
layer  is  reached  and  the  kidney  exposed  by  division  of  its  fatty  capsule, 
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as  in  the  preceding  description.  Additional  space  can  be  gained  by  a  short 
longitudinal  cut  at  the  inner  end  of  the  main  incision. 

The  especial  advantages  of  this  incision  appear  in  nephrectomy,  when 
the  kidney  is  much  enlarged.  When  an  exceptional  indication  for  resort 
to  it  arises  from  the  great  size  of  the  kidney,  or  from  its  close  inflamma- 
tory attachment  to  the  peritonaeum,  this  incision  permits  an  easy  and  free 
opening  into  the  peritoneal  cavity,  through  which  the  hand  can  be  intro- 
duced for  exploration  or  to  draw  the  kidney  outward,  and  to  facilitate  the 
securing  of  the  pedicle,  and  other  later  steps  of  the  operation. 

The  coinbination  incision  consists  of  the  longitudinal  with  a  trans- 
verse at  either  or  even  at  each  end,  or  of  a  long  curved  incision,  the 
convexity  directed  downward  and  backward,  beginning  at  the  posterior 
part  of  the  twelfth  rib  and  running  for  some  distance  around  the 
flank. 

Some  surgeons  recommend  for  nephrectomy  a  more  external  longi- 
tudinal incision,  one  running  from  the  outer  end  of  the  eleventh  rib  to 
the  crest  of  the  ilium,  because  through  it  the  anterior  surface  of  the  kid- 
ney can  be  more  readily  reached  and  followed  inward  to  the  hilum,  and 
the  vessels  there  secured. 

The  anterior  incision  does  not  differ  from  that  of  an  ordinary  lapa- 
rotomy, except  that  it  is  usually  made  along  the  linea  semilunaris  instead 
of  in  the  median  line. 

NEPHROTOMY. 

The  kidney  having  been  exposed  by  the  lumbar  incision,  it  remains 
only  to  cut  into  it  to  evacuate  the  abscess  or  cyst  that  has  made  the  opera- 
tion necessary.  This  may  be  done  vdth  the  knife  or  the  thermo-cautery. 
Then,  if  the  cavity  is  very  irregular,  or  if  there  are  separate  pouches,  the 
septa  should  be  freely  divided  whenever  it  is  necessary  to  secure  efii- 
cient  drainage,  and  the  interior  of  the  cavity  thoroughly  scraped  with  a 
sharp  spoon  if  its  condition  requires  it.  Occasionally  it  will  be  possible 
and  desirable  to  draw  the  edges  of  the  sac  into  the  parietal  wound  and 
stitch  them  to  the  skin.  Drainage  is  provided  for  by  large  rubber  tubes 
packed  around  with  iodoform  gauze. 

NEPHROLITHOTOMY. 

The  posterior  surface  of  the  kidney  having  been  freed  as  far  as  pos- 
sible from  its  fatty  capsule,  the  surgeon  proceeds  to  seek  for  signs  of  the 
presence  and  location  of  a  calculus.  He  may  be  able  to  recognize  it  by 
touch,  grasping  the  kidney  between  the  thumb  and  finger  ;  or  its  posi- 
tion under  the  thinned  cortex  may  be  indicated  by  a  rounded  bulging 
of  the  surface  and  a  deepening  of  the  color ;  or  the  stone  may  be 
touched  with  the  point  of  a  needle  introduced  through  the  parenchyma 
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or  the  wall  of  the  pelvis.  This  latter  mode  of  exploration  has  been 
proved  to  be  free  from  serious  risk,  and  when  employed  should  be 
made  systematically,  so  as  to  explore  all  accessible  portions  of  the  kid- 
ney, the  needle  being  introduced  at  intervals  of  about  half  an  inch. 

The  incision  for  the  removal  of  a  stone  has  usually  been  made  through 
the  posterior  wall  of  the  pelvis,  and  it  has  been  made  with  the  knife 
rather  than  with  the  cautery  ;  but  some  recent  experience  has  shown 
that  an  incision  through  the  substance  of  the  organ  into  the  pelvis 
has  some  advantages,  and  does  not  expose  to  troublesome  haemorrhage. 
Such  pressure  as  can  be  readily  made  by  sutures  checks  the  bleeding, 
and  it  is  believed  that  a  urinary  fistula  is  then  less  likely  to  be  estab- 
lished than  after  incision  of  the  pelvis.  If  the  stone  lies  under  a 
changed  and  projecting  portion  of  the  cortex,  it  should  be  reached  by 
an  incision  through  the  cortex  radiating  from  the  pelvis  to  the  convex 
border. 

If  the  stone  is  small,  and  free  in  the  pelvis,  or  in  a  dilated  calix,  or  in 
a  pouch  formed  about  it  in  the  cortex,  its  removal  is  easy — it  may  be 
picked  out  with  the  fingers  or  forceps ;  but  if  it  is  large,  irregular,  or 
adherent,  its  removal  may  be  very  difficult — it  may  be  necessary  to  break 
it  into  pieces,  to  divide  intervening  septa,  or  to  open  into  separate,  ad- 
joining pouches.  For  the  division  of  septa,  strong  scissors  are  said  to  be 
better  than  the  knife  or  the  cautery.  To  break  a  large,  irregular  stone,  a 
lithotrite  or  strong  sequestrum  forceps  may  be  used.  To  remove  stone 
from  cavities  with  irregular  approaches,  scoops  of  the  most  varied  and 
bizarre  shapes  have  been  designed,  few  of  which  have  received  the  ap- 
proval of  others  than  the  inventors,  and  all  of  which  might  still  leave  the 
surgeon  unprovided  with  the  particular  shape  that  was  desirable  for  the 
case  in  hand.  In  a  number  of  reported  cases  the  surgeon  has  expressed 
the  opinion,  or  the  autopsy  has  shown,  that  stones  have  been  left  undis- 
covered or  unremoved. 

Occasionally  the  stone  has  proved  to  be  so  large,  or  the  stones  have 
been  so  numerous  and  so  difficult  of  removal,  that  it  has  seemed  wiser 
to  remove  the  entire  organ — to  do  a  nephrectomy  instead  of  a  nephro- 
lithotomy. 

The  orifice  of  the  ureter  should  next  be  sought  and  that  canal  ex- 
plored, to  determine  whether  it  is  free,  or  whether  plugged  by  a  stone  or 
a  mass  of  fibrin.  If  such  an  obstruction  is  found,  it  may  perhaps  be 
pressed  downward  into  the  bladder,  or  washed  out,  as  was  very  ingen- 
iously done  by  Dr.  Lange,  by  a  stream  of  water  directed  into  the  dis- 
tended ureter  through  the  wound. 

The  stone  or  stones  having  been  removed,  the  incision  in  the  pelvis 
or  in  the  substance  of  the  kidney  may  be  closed  with  catgut  sutures,  to 
hasten   its   repair  and    diminish  the  chance  of   the   establishment  of  a 
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urinary  fistula.  Provision  for  the  drainage  of  the  parietal  wound,  and 
the  prompt  removal  of  urine  or  pus  that  may  escape  into  it,  is  made  by 
rubber  drains  and  iodoform  packing ;  the  external  wound  is  partly 
closed  by  sutures,  and  a  large  absorbent  dressing  is  applied. 

NEPHRECTOMY. 

After  three  impromptu  removals  of  the  kidney  by  laparotomy 
through  an  error  in  the  diagnosis,  in  1861  (Wolcott),  186Y  (Spiegelberg), 
and  1868  (Peaslee),  all  of  which  terminated  fatally,  Gustav  Simon,  of 
Heidelberg,  first  did  the  operation  deliberately  and  successfully  by  the 
lumbar  incision  on  August  2,  1869.  His  patient  was  a  woman,  and  the 
condition  for  which  the  operation  was  undertaken  was  a  urinary  fistula 
following  ovariotomy.  During  the  twenty-three  years  that  have  since 
elapsed  a  large  number  of  operations  have  been  done  for  suppurative 
disease — tumors,  cysts,  calculus,  urinary  fistula,  and  abnormal  mobility. 
The  removal  has  always  been  total,  except  in  some  suppurative  cases 
where  the  ligature  could  not  be  got  entirely  around,  or  where  the  an- 
terior portion  has  been  left  as  a  disorganized  shred  adherent  to  the 
peritongeum.  Quite  recently  a  formal  partial  excision  was  done  by 
Tuffier  (Arch.  Gen.  de  Med.,  July,  1891) ;  he  excised  a  cyst,  and  closed 
the  gap  in  the  parenchyma  by  suture.  Recent  experience  with  explora- 
tory incisions  through  the  parenchyma  indicates  that  excision  of  consid- 
erable portions  of  the  organ  can  safely  be  undertaken. 

The  kidney  may  be  removed  through  either  of  the  two  incisions  above 
described.  When  the  lumbar  incision  is  used,  the  operation  is  known  as 
lumbar  or  exti'aperitoneal  nephrectomy;  when  the  other  is  used,  as 
abdominal  or  transperitoneal  nephrectomy.  The  mortality  of  the  former 
has  thus  far  been  much  smaller  than  that  of  the  latter,  but  there  are  con- 
ditions in  which  the  latter  alone  is  practicable,  and  both  operations  must 
be  retained. 

Lumbar  Nephrectomy. — In  making  a  choice  between  the  different 
incisions  used  for  approaching  the  kidney  in  the  loin,  it  will  be  remem- 
bered that  the  larger  the  kidney  the  more  advisable  will  it  be  to  use  a 
transverse  incision,  either  alone,  or  combined  with  a  short,  longitudinal 
one  at  its  posterior  end  ;  it  can  be  more  advantageously  extended  in  case 
of  need,  and  the  peritoneal  cavity  can  be  more  readily  entered  through  it, 
if  that  be  more  desirable. 

The  details  of  the  enucleation  of  the  kidney  vary  in  accordance  with 
the  varying  conditions  in  which  it  may  be  found.  If  inflammation  has 
not  caused  fusion  of  the  fatty  capsule  and  the  cortex  into  a  single  lar- 
daceous  layer,  or  united  the  kidney  closely  to  the  peritonaeum  or  colon,  it 
is  comparatively  easy,  after  having  reached  the  posterior  surface  of  the 
kidney,  to  work  the  fingers  around  its  convex  border  and  its  two  extremi- 
53 
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ties  and  separate  it  from  all  its  attacliments  excejjt  the  sort  of  pedicle  con- 
stituted by  the  renal  vessels  and  the  ureter.  This  pedicle  may  be  ligated  in 
sections,  the  ligatures  being  passed  by  means  of  a  large,  full-curved  aneu- 
rism or  pedicle  needle,  or  occasionally  the  artery  can  be  isolated  by  sight 
or  touch  and  tied  separately,  which  is  much  to  be  preferred  when  pos- 
sible, or  the  entire  pedicle  can  be  tied  en  masse.  If  the  latter  course  is 
followed,  an  elastic  ligature  should  be  used.  In  some  cases,  instead  of  a 
lio-ature,  a  long,  strong  clamp  has  been  placed  on  the  pedicle.  In  making 
the  enucleation  the  operator  must  proceed  with  great  gentleness,  espe- 
cially at  the  extremities,  where  abnormal  vessels  may  be  encountered,  and 
he  must  not  draw  the  kidney  too  forcibly  into  the  wound,  lest  he  tear  the 
vessels. 

If  the  kidney  is  much  altered  and  adherent,  the  need  of  care  in  de- 
taching it  is  still  greater.  The  accidents  that  have  happened  are  varied 
and  serious — laceration  of  the  peritonseum,  colon,  and  even,  in  several 
cases,  of  the  vena  cava,  with  immediately  fatal  result.  Where  the  adhe- 
sion of  the  anterior  surface  of  the  kidney  to  adjoining  tissues  has  been 
very  close,  it  has  been  successfully  practiced  to  remove  the  posterior  half 
of  the  organ  and  then  to  scrape  away  from  the  remaining  cut  surface  as 
much  as  it  seemed  safe  to  remove.  The  healing  of  tlie  wound  may 
require  a  somewhat  longer  time,  but  that  is  not  an  excessive  price  to  pay 
for  the  greater  security. 

If  the  ureter  has  been  separately  divided,  it  is  well  to  close  it  with  a 
ligature,  and,  in  case  of  need,  to  disinfect  the  stump. 

The  pouch  left  by  the  removal  of  the  kidney  should  be  drained  and 
packed  with  iodoform  gauze,  and  a  large  absorbent  dressing  applied 
over  all. 

Abdominal  (Transperitoneal)  Nephrectomy.  —  As  has  been  said,  the 
place  of  election  for  the  parietal  incision  is  along  the  linear  semilunaris, 
the  outer  border  of  the  rectus.  The  abdomen  having  been  opened,  and 
the  intestines  pressed  aside  with  flat  sponges,  or  brought  out  of  the  cavity 
and  wrapped  in  hot  cloths,  the  surgeon  proceeds  to  strip  the  perito- 
naeum from  the  kidney  and  secure  the  vessels.  It  is  very  desirable  that 
the  second  incision  in  the  peritonaeum  should  be  made  beyond,  on  the 
outer  side  of  the  colon,  so  as  not  to  interfere  with  its  blood-supply,  and 
this  should  always  be  done  unless  the  size  of  the  tumor  and  the  positioTi 
of  the  colon  make  it  impracticable.  The  incision  should  be  longitudinal, 
and  sufficiently  long  to  make  the  enucleation  as  easy  as  possible.  It  is 
advisable  to  proceed  at  once  along  the  antero-internal  face  of  the  kidney 
to  the  hilum  to  secure  the  vessels,  and  it  may  even  be  advantageous  to  go 
directly  to  the  artery  tlirough  a  special  incision  in  the  peritonaeum,  and 
secure  it  as  the  first  step  in  the  enucleation.  The  vein  and  the  ureter 
should  each  be  tied  separately  and  divided  between  two  ligatures.     The 
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size,  relations,  and  friability  of  the  mass  introduce  elements  that  can  not 
be  adequately  treated  in  a  general  description,  and  it  has  more  than  once 
happened  that  very  skillful  and  experienced  surgeons  have  felt  compelled 
to  abandon  the  operation. 

Enucleation  is  effected,  as  in  the  lumbar  method,  mainly  by  the  fingers, 
and  with  preliminary  ligature  of  threatened  vessels  whenever  practicable. 
Every  effort  must  be  made  to  avoid  infection  of  the  cavity  by  the  con- 
tents of  the  kidney  or  ureter. 

In  case  the  kidney  is  fully  pedunculated  and  invested  by  the  perito- 
naeum, "  floating  kidney,"  its  removal  will  be  conducted  as  in  the  case  of 
any  other  pedunculated  abdominal  tumor,  without  stripping  off  the  peri- 
tonaeum. 

The  sides  of  the  gap  in  the  posterior  parietal  peritonaeum  may  be 
rapidly  drawn  together  with  a  continuous  suture,  and  lumbar  drainage  of 
the  retroperitoneal  space  provided  by  a  small  incision  in  the  loin  carrying 
a  rubber  drain.  The  primary  incision  in  the  anterior  abdominal  wall  is 
sutured  in  the  usual  manner. 

NEPHRORRHAPHY  OR  NEPHROPEXY. 

The  operation  b}^  which  an  abnormally  movable  kidney  was  fastened 
by  sutures  to  the  abdominal  wall  at  the  point  where  it  should  lie,  was 
devised  and  first  practiced  by  Hahn  (Berlin)  in  1881.  He  named  it  ne- 
jpJiTorrliapJiy ^  making  use  of  a  term  which,  with  the  meaning  of  suture 
or  union,  had  already  secured  a  place  in  medical  terminology,  as,  for  ex- 
ample, staphylorrhaphy.  Trelat  suggested  as  a  more  appropriate  term 
for  a  similar  operation  upon  another  organ — fixation  of  the  uterus  to  the 
abdominal  wall — hysteropexy,  from  the  Greek  irrjywiJiL,  signifying  to  at- 
tach. The  suggestion  has  been  very  generally  accepted,  and  has  been  so 
far  extended  that  it  seems  probable  that  nephropexy  will  wholly  take  the 
place  of  nephrorrhaphy. 

Hahn  placed  his  sutures  in  the  fatty  capsule,  but,  as  experience  soon 
showed  that  the  fixation  thus  obtained  was  not  permanent,  surgeons  vent- 
ured to  pass  them  through  the  fibrous  capsule,  and  finally  through  the 
substance  of  the  kidney  itself  ;  in  addition,  some  have  excised  a  portion  of 
the  twelfth  rib  in  order  to  place  the  sutures  at  a  higher  level. 

The  kidney  is  exposed,  by  the  longitudinal  lumbar  incision  above  de- 
scribed, at  the  outer  border  of  the  sacrolumbalis,  and  the  fatty  capsule 
divided  longitudinally  and  strij)ped  back  from  the  surface  of  the  kidney. 
Three  or  four  stout  silk  sutures  are  then  passed  with  a  curved  needle 
from  the  anterior  to  the  posterior  surface,  just  within  the  convex  border, 
at  intervals  of  about  half  an  inch,  and  then  through  the  lumbar  fascia  in 
the  line  of  the  wound,  so  that  when  tied  they  hold  the  kidney  snugly 
up  against   the  abdominal  wall.     The  wound   may  then  be  closed  for 
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primarj  union,   or   packed   vrith   iodoform  gauze   to   heal   by  granula- 
tion. 

Guvon  sought  to  strengthen  the  cicatricial  connection  by  removing  a 
long  strip  of  the  fibrous  capsule ;  and  Sulzer  (Deutsche  Zeit.  f  iir  Chir., 
vol.  xxxi)  recommends  that  the  capsule  be  split  and  reflected,  so  as  to  form 
a  flap  which  can  be  stitched  in  the  parietal  wound.  The  latter's  statistics 
contain  80  cases,  in  37  of  which  the  sutures  were  passed  through  the  sub- 
stance of  the  kidney,  and  in  23  through  the  fibrous  capsule. 


TUBERCULOSIS  URO-GENITALIS. 

By  JOHN  P.  BRYSON,  M.  D. 

Definition. — The  series  of  pathological  studies  which  began  with 
the  work  of  Baillie  in  1794,  and  reached  definite  conclusions  at  the  hands 
of  Robert  Koch  in  1881,  have  put  ns  of  the  present  day  in  a  position  to 
define  tuberculosis  as  an  infectious  disease,  caused  hy  the  tubercle  bacil- 
lus, and  characterized  hy  the  jproduction  of  tissiie  and  of  inflanninatofy 
products,  which  appear  both  in  the  form  of  nodules  and  as  a  more  dif- 
fuse infiltration,  and  which  rapidly  undergo  caseation  (Reference  Hand- 
book of  Medical  Sciences,  vol.  vii,  page  292).  The  initial  etiological  fac- 
tor— the  bacillus  Kochii — may  have  been  in  the  body  at  birth,  or  it  may 
have  gained  entrance  afterward  in  a  great  variety  of  ways ;  it  may,  after 
having  done  but  slight  damage  in  the  way  of  tissue-change,  lie  dormant 
for  years  or  even  a  lifetime,  or,  under  certain  favorable  circumstances, 
be  aroused  to  an  activity  which  results  in  wide-spread  disaster  to  tissues, 
organs,  and  life. 

This  disease  may  attack  any  part  of  the  uro-genital  organs.  Kraske 
has  observed  a  tubercular  ulcer  on  the  dorsum  of  the  glans  penis  of  a 
patient  aged  forty-nine,  which  was  well  demonstrated  microscopically  after 
amputation.  Other  equally  well  proved  cases  have  been  recorded.  The 
disease  may  invade  the  uro-genital  organs  by  way  of  the  kidney — one  or 
both — the  bladder,  the  testes,  the  prostate,  etc.  As  a  rule,  to  which  I 
think  there  are  very  few  exceptions,  when  one  of  the  uro-genital  organs 
is  found,  clinically,  to  be  affected,  a  careful  search  will  reveal  evidences 
of  the  existence  of  the  disease  in  other  parts  of  the  same  system.  "With 
the  possible  exception  of  a  (so  far  as  the  whole  body  is  concerned)  pri- 
mary tubercular  infection  of  the  external  genitalia,  the  great  mass  of 
evidence  goes  to  show  that,  at  the  very  best,  when  one  part  is  involved, 
the  disease  spreads  so  rapidly  that  for  all  practical  purposes  one  may  say 
several  were  simultaneously  involved.  There  must  go  with  this,  however, 
the  statement  that  the  primarily  involved  tissues  may  only  give  clinical 
evidence  of  disease  long  after  the  moment  of  infection ;  and  that  this  is 
true  we  have  abundant  pathological  evidence.  The  chief  point  to  ob- 
serve is,  that  if  not  simultaneous  the  order  of  involvement  is  quite  rapid. 
When  the  genito-urinary  organs  are  attacked  secondarily  there  is  no  ques- 
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tion  of  the  very  rapid,  if  not  simultaneous,  involvement  of  more  than  one 
part  of  the  tract. 

In  this,  clinical  observation  coincides  in  all  essential  particulars  not 
only  with  the  pathology  of  the  disease,  but  with  both  anatomy  and  physi- 
oloo-y.  One  will  hardly  speak  positively  about  primary  infection — atria 
— when  he  remembers  that  the  bacilli  may  enter  through  the  lungs,  leav- 
ing no  trace  of  their  passage ;  attack  the  bronchial  glands  first,  in  which 
case  the  disease  is  extremely  insidious ;  develop  foci  there,  from  which 
they  may  be  carried  by  the  blood-stream  to  find  lodgment  in  the  epididy- 
mis or  testes,  there  to  develop,  in  turn,  a  nodule  which,  on  account  of  its 
situation,  offers  palpable  evidences  of  its  existence  long  ])efore  the  disease 
can  be  recognized  in  the  lung  by  the  most  expert  diagnostician  (Bollinger, 
Munchener  Med.  TTochenschr.,  1890,  No.  43). 

Or,  to  take  another  example,  the  primary  lesion  may  be  in  one  or  more 
of  the  solitary  glands  of  the  ileum  ;  thence  the  disease  may  extend  to  the 
overlying  peritonaeum.  From  a  focus  here  the  bacilH  may  drop  into  the 
recto-vesical  pouch,  there  to  set  going  mischief  which  may  quickly  reach 
the  prostate  by  way  of  the  post-prostatic  lymphatics.  Here  palpation 
would  quickly  reveal  the  existence  of  a  disease  which  had  previously 
escaped  a  search  even  of  the  most  careful  kind.  Every  surgeon  of  ex- 
perience knows  how  insidious  and  difficult  of  diagnosis  is  tuberculosis 
which  takes  this  course ;  for  if  exploratory  laparotomy  has,  as  claimed  by 
some,  done  little  in  the  way  of  life-saving,  it  has  taught  surgeons,  in  the 
most  striking  manner,  the  evolution  of  tubercular  peritonitis. 

Varieties. — All  the  pathological  varieties  of  tuberculosis  are  to  be  seen 
in  the  genito-urinary  organs.     They  are  : 

1.  Acute,  general  miliary  tuberculosis.  Of  this  form  nothing  more 
need  be  said  here  than  that  it  is  but  a  part,  and  a  small  part,  of  that  gen- 
eral bodily  infection  which  is  about  to  terminate  the  life  of  the  indi- 
vidual ;  and  that  it  is  the  condition  toward  which  all  tubercular  disease 
tends,  though  fortunately  it  is  not  always  reached,  even  when  the  primary 
infection-focus  may  be  an  ulcer  on  the  dorsum  of  the  glans  penis. 

2.  A  distinctly  circumscribed  miliary  tuberculosis.  Here  a  certain 
area  of  tissue  is  involved  in  the  miliary  tubercular  infection,  the  amount 
30  affected  being  variable  in  extent  and  irregular  in  outline.  At  first  this 
area  is  not  clearly  defined  in  outline,  but  gradually,  as  caseation  goes  on, 
the  healthy  tissue  about  the  periphery  offers  barriers  which  so  delay  the 
advancement  as  to  make  this  more  easy,  and  in  this  way  a  more  or  less 
discrete  tubercular  nodule  may  be  developed.  This  form  is  most  fre- 
quently met  with  in  the  glands,  testes,  kidneys,  and  prostate,  and  generally 
has  an  infected  lymphatic  gland  for  its  center. 

3.  A  diffuse  inflammation,  with  caseation  of  the  inflammatory  prod- 
ucts, generally  involving  a  considerable  amount  of  tissue,  sometimes  the 
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whole  of  an  organ,  as,  ex.  gr.,  the  testis.  This  is  by  far  the  most  frequent 
form  of  tuberculosis  met  with  in  the  genito-urinary  organs,  especially  in 
the  testes  and  kidneys. 

The  second  and  third  forms  of  the  disease,  as  seen  clinically,  tend  to 
develop  nodules  which  are,  as  a  rule,  quite  easily  differentiated  from  the 
surrounding  healthy  tissues  in  those  parts  accessible  to  palpation.  These 
nodules  vary  in  size  from  that  of  a  mustard-seed  to  that  of  a  chestnut ; 
they  are  wooden  in  density,  generally  painless  on  moderate  pressure,  and 
the  larger  ones  are  irregular  in  outline.  If  the  whole  of  an  organ,  as  the 
testis,  has  been  involved  in  the  caseation,  the  irregular  and  nodulated  ap- 
pearance and  feel  are  quite  distinct.  In  this  respect  it  differs  from  syphi- 
litic inflammatory  change,  which  produces  an  enlargement  that  is  smooth, 
even,  and  tends  to  retain  the  shape  of  the  organ.  I  have  never  ob- 
served a  syphilitic  testis  which  offered  that  wooden  or  stony  hardness  to 
the  touch  which  seems  to  me  to  characterize  the  tubercular  nodule. 

The  disease  is  typically  chronic,  always  begins  as  a  localized  affection, 
and  in  its  progress  toward  general  infection  shows  a  predilection  for  the 
lymphatic  channels  and  glands.  Most  important  to  a  correct  appreciation 
of  its  course  is  a  recognition  of  the  fact  that  its  rate  of  progress  is,  in  a 
marked  degree,  irregular.  One  may  frequently  see  a  certain,  easily  ob- 
served portion  of  an  organ  which  has  been  attacked  where  the  tubercular 
nodules  have  remained,  to  all  appearances,  dormant  for  months  or  years, 
until  from  some  cause  or  combination  of  causes  a  greater  rate  of  advance- 
ment is  taken  on.  This  may  proceed  a  certain  distance,  and  again  either 
cease  or  become  so  slow  as  to  be  imperceptible.  At  what  moment  some  of 
the  poison  may  be  released  from  this  focus  to  set  up  a  similar  action  in  a 
neighboring  or  far-distant  part  is  not  known.  Already  this  may  have 
happened,  and  in  some  deeper-seated  organ  a  focus  may  be  in  existence, 
and,  in  the  same  quiescent  state,  lying  in  wait  to  infect  the  whole  body ; 
or,  on  the  other  hand,  this  deeper-seated  mischief  may  have  been  the 
primary  one,  unrecognized  on  account  of  its  situation.  Thus  the  diffi- 
culty of  correctly  appreciating  the  effects  of  surgical  interference  may 
be  clearly  seen  from  the  standpoint  of  the  general  pathology.  This  diffi- 
culty lies  in  the  uncertainty  of  declaring  any  recognized  tubercular  lesion 
to  be  the  primary  one.  There  is  not  only  the  best  authority,  but  the  best 
reason  in  pathology  and  in  practice,  for  saying  that  this,  in  the  present 
state  of  our  knowledge,  is  clinically  impossible. 

Avenues  of  Infection. — Too  much  attention  can  not  be  paid  to 
the  question  of  the  channels  or  gateways  through  which  the  pathogenic 
micro-organisms  may  reach  the  genito-urinary  organs.  Upon  a  determi- 
nation of  this,  not  only  the  question  of  the  disease  being  primary  or  sec- 
ondary body-infection  will  depend,  but  also,  and  in  consequence,  the  ques- 
tion of  treatment.     In  fact,  these  two  questions — viz.,  primary  or  sec- 
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ondary  infection — infection-atrium  and  channels  of  invasion,  hold  para- 
mount sway  throughout  the  domain  of  surgical  tuberculosis.  It  is 
therefore  necessary  to  review  at  some  length  the  experimental,  pathologi- 
cal, and  cHnical  evidence  bearing  on  the  point. 

It  is  clear  that  the  pathogenic  microbes  can  only  reach  the  genito- 
urinary organs  in  one  of  the  following  ways  : 

1.  By  primary  infection  occurring  as  a  local,  tubercular  lesion  on  the 
external  genitalia  or  by  way  of  the  urethra. 

2.  By  the  lymphatics. 

3.  By  extension  from  a  neighboring  organ  (auto-infection). 

4.  By  way  of  the  blood- stream. 

5.  By  inheritance. 

It  is  impossible  to  deny  that  a  man  with  a  tight  foreskin  might,  in 
coitus,  get  a  few  bacilli  rubbed  into  the  inner  fold  of  the  prepuce,  whence 
they  could  be  taken  up  by  the  lymphatic  vessels  and  carried  to  a  deeper 
gland,  which  would  be  infected,  without  leaving  any  trace  of  its  point  of 
entry ;  but  it  is  difficult  to  see  how  this  could  take  place  without  leaving 
some  trace  of  its  course  in  the  way  of  a  tuberculous  lymphangitis.  Still, 
one  so  often  sees  a  lymphangitis  occurring  in  the  course  of  an  inflamma- 
tory balanitis  during  a  clap  that  this  mode  of  invasion  seems  quite  pos- 
sible in  the  face  of  our  knowledge  of  the  influence  of  ordinary  inflamma- 
tion on  tuberculosis.  And,  again,  pathologists  have  ta,ught  us  that  the 
point  of  entry  of  the  virus  is  not  always  visible  in  the  shape  of  an  ulcer 
(Bollinger,  loc.  cit.).  In  such  a  case  the  deeper-seated,  primary,  tubercu- 
lar lesion  might  appear  in  the  lymphatics  about  the  prostate.  This  would 
be  a  case  of  hetero-inf ection  by  way  of  the  lymphatics,  and  it  seems  all 
the  more  probable  when  we  call  to  mind  the  fact  that  only  a  few  bacilli 
might  so  enter,  and  the  resulting  deeper  lesion  would  but  slowly  advance, 
accordingly  as  the  rate  of  tubercular  inflammation  is  so  markedly  influ- 
enced by  the  number  of  bacilli  which  are  introduced.  It  can  only  be  said 
that  this  mode  of  infection  seems  possible  ;  I  have  been  unable  to  find  a 
complete  and  satisfactory  demonstration  of  such  a  case,  so  commonly  is 
the  lymphatic  system  overlooked  in  autopsies.  Experimental  tubercu- 
losis gives  color,  also,  to  this  supposition.  Baumgarten  speaks  of  the  rate 
of  infection  of  the  lymphatics  which  are  in  connection  with  the  primary 
lesion  as  being  "  astonishing "  (Baumgarten's  Lehrbuch  der  patholog. 
Mykologie,  vol.  li).  Is  it  possible  that  a  few  bacilli  might  enter,  from 
the  same  point,  a  vein,  and  be  carried  back  to  set  up,  in  the  periprostatic 
plexus,  a  tubercular  inflammation  ?  Such  a  thing  seems  far-fetched,  in- 
deed, but  less  so  than  some  of  the  methods  suggested  in  explanation  of 
primary  genito-urinary  infection.  It  is  certain  that  in  practice  nothing 
is  more  common  than  to  find  isolated  and  distinct  cheesy  nodules  in  the 
meshes  of  the  vesico-prostatic  venous  plexus.     Such  a  course  of  invasion 
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would,  again,  be  a  primary  hetero-infection  by  way  of  the  blood-vascular 
system.  "VVhetber  or  not  these  methods  of  infection  exist  can  not  be 
determined  clinically,  but  must  be  left  to  the  experimental  patholo- 
gists. Certainly,  if  either  of  these  modes  of  entry  is  possible,  the 
frequency  of  chronic  and  acute  balanitis  due  to  neglect,  filth,  trauma, 
tight  foreskins,  urethritis,  etc.,  open  wide  the  doors  for  entry  of  the 
virus. 

It  seems  a  jpriori  far  more  probable  that  if  primary  genito-urinary 
tuberculosis  arises  in  any  of  these  ways,  we  would  find  more  frequently 
than  we  do  tubercular  ulcers  behind  the  foreskin,  on  the  glans  penis,  in 
and  about  the  fossa  navicularis  urethras,  and  on  the  cutaneous  covering 
of  the  external  genitalia.  It  has  been  suggested  that  the  tubercular  na- 
ture of  these  ulcers  has  been  overlooked,  so  commonly  are  all  ulcers  about 
the  external  genitalia  of  both  sexes  regarded  as  due  to  some  other  virus, 
and  this  seems  quite  probable.  Since  tubercular  ulcers,  which  are  external, 
and  liable  to  mixed  infection  on  that  account,  often  heal,  it  is  not  impos- 
sible that  in  this  way  some  of  those  cases  of  chancres  that  are  not  fol- 
lowed by  general  syphilitic  infection  may  be  explained.  Such  so-called 
chancres  may  not  be  followed  by  syphilis,  but  may,  in  the  course  of  a 
greater  length  of  time,  be  followed  by  genito-urinary  tuberculosis ;  and 
in  this  way  another  of  those  now  quite  commonly  mentioned  resem- 
blances between  the  two  diseases  be  recognized. 

That  primary  infection  can  or  does  ever  take  place  by  way  of  the 
healthy  urethra — that  is,  infection  of  the  prostate,  kidney,  testes,  and 
their  adnexa — seems  to  me  in  the  highest  degree  improbable,  unless  by 
some  mechanical  aid,  such  as  the  introduction  of  unclean  instruments,  in- 
jections, etc.  Even  in  those  frequently  occurring  cases  of  acute  and 
chronic  suppurative  inflammation,  which  might  offer  a  foothold,  it  seems 
much  more  likely  that  the  gateway  of  the  lymphatics  and  blood-vessels 
would  be  opened.  The  anatomy  and  physiology  of  the  urethra,  the 
obstacle  offered  by  the  compressor  urethras  muscle,  the  fact  that  the 
tubercle  bacilli  do  not  multiply  in  the  urine,  and  have  no  power  of  mo- 
tion of  themselves,  all  speak  against  the  view,  seemingly  held  by  some, 
that  the  bacilli  travel  backward  along  a  urethra  to  develop  a  primary 
tuberculosis  of  the  prostate,  vesiculae,  epididymis,  or  even  the  renal  pel- 
vis. There  is  no  doubt  whatever  of  the  fact  that  careless  catheterization, 
injection,  and  surgical  manipulation  generally  will  bring  about  this  re- 
sult ;  but  that  hetero-infection,  per  urethram,  may  occur  from  coitus  is 
justly  held  to  be  far-fetched.  Increasing  knowledge  of  the  pathogeny 
and  more  accurate  observation  are  likely  to  show  that  those  cases  of  appar- 
ently primary  tuberculosis  of  the  prostato-vesical  region  occurring  in  old 
men,  who,  being  prostatics,  use  catheters  which  are  not  clean,  are  really 
such.      When   we   see   tuberculosis   of   the    uro-genital   organs    of    an 
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o]d  man,  we  are  naturally  surprised,  since  ^ve  are  aware  of  the  fact 
tliat  the  disease  belongs  to  adolescence  and  early  manhood,  and  we  are 
entitled  to  suppose  some  unusual  cause.  The  only  two  cases  of  appar- 
ently primary  uro-genital  tuberculosis  which  I  have  seen  were  in  pros- 
tatics  who  had  used  the  catheter,  and  who  were  both  unclean  in  their 
habits.  In  one,  an  apparently  primary  tubercular  prostatitis  developed 
rather  suddenly.  The  more  acute  inflammation  subsided,  leaving  tuber- 
cular nodules  in  the  gland.  In  three  months  tubercular  epididymo-or- 
chitis  had  progressed  so  far  that  I  castrated  him.  Five  months  later  the 
opposite  testis  was  almost  completeh'  disorganized,  when  it  too  was  re- 
moved by  curetting.  The  wounds  healed  well.  Six  years  afterward 
the  peritonaeum  and  liver  became  involved,  and  eighteen  months  after 
this  (in  June,  1S91)  the  patient  died  of  acute  general  miliary  tubercu- 
losis. The  kidneys  remained  free  of  disease  up  to  the  last  fourteen  days 
of  his  life,  when  albumin  and  casts  appeared  in  the  urine.  In  the  second 
case  the  disease  also  began  in  the  prostate,  and  there  Avas  already  a  mild, 
chronic,  simple  pyelonephritis,  from  extension.  The  onset  was  acute, 
and  an  abscess  formed  in  the  prostate,  discharging  through  the  urethra. 
There  was  an  extensive  destruction  of  the  prostate  and  membranous  urethra, 
and  the  tubercular  ulceration  extended  to  the  meatus  urethras  externus, 
and  upon  the  gians  penis.  Its  tubercular  character  was  well  demonstrated. 
The  renal  disease  did  not  seem  to  be  aggravated,  and  the  testes  remained 
healthy  up  to  his  death,  which  occurred  from  exhaustion  nearly  two  years 
after  the  onset  of  the  tuberculosis.  It  will  be  noted  in  this  case  that  the 
cause  of  death  was  not  generally  miliary  tuberculosis,  but  chronic  uraemia 
from  the  simple  pyelonephritis. 

These  cases  bear  all  the  clinical  appearances  of  primary  genito-urinary 
tuberculosis,  but  that  they  can  not  positively  be  so  identified  the  follow- 
ing, which  but  for  the  autopsy  would  have  gone  on  my  case-book  as  one 
of  primary  urethral  tuberculosis,  will  show :  A  man  aged  thirty-four  ap- 
plied to  my  clinical  assistant  complaining  of  an  intense  pain  and  burning 
on  urination.  He  could  distinctly  locate  the  painful  spot  about  an  inch 
and  a  half  behind  the  meatus  externus.  There  was  no  discharge  and  no 
thickening  of  the  urethral  wall  to  be  felt  from  the  outside.  His  pre- 
vious history  was  not  obtained.  An  attempt  to  pass  a  filiform  instrument 
failed,  because  of  its  point  catching  at  the  painful  spot  and  exciting  the 
greatest  distress.  Xo  further  attempt  at  instrumeiitation  was  made,  but 
an  alkaline  diluent  was  given  and  the  patient  advised  to  go  into  hospital. 
The  next  morning  he  was  found  dead,  sitting  over  a  vessel  into  which  he 
had  passed  some  few  ounces  of  urine.  At  the  autopsy,  made  under  the. 
coroner's  directions,  there  was  found  a  tubercular  ulcer  the  size  of  a  five- 
cent  piece  on  the  floor  of  the  urethra  at  the  point  where  the  patient 
located  the  painful  sensation.     The  prostate,  vesiculas,  kidneys,  and  the 
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other  uro-genitalia  were  sound,  at  least  not  diseased,  so  far  as  gross  in- 
spection could  detect.  The  urethral  ulcer  was  demonstrated  microscopic- 
ally to  be  tubercular ;  it  was  not  deep  or  indurated  at  the  base,  and  did 
not  appear  to  be  of  long  standing.  There  was  no  stricture  in  front  of  it 
or  behind  it ;  the  meatus  was  not  narrow,  nor  the  foreskin  tight.  Though 
in  no  way  accounting  for  the  death  of  the  patient,  it  would  nevertheless 
have  been  looked  upon  as  a  primary  infection  had  not  distinct  and  old 
tubercular  foci  been  found  in  the  lungs  (bronchial  glands)  and  in  the 
post-cervical  lymphatics.  Unfortunately,  the  brain-case  was  not  opened. 
While  the  urethral  ulcer  in  this  case  might  be  regarded  as  a  hetero-in- 
oculation,  it  certainly  was  not  the  primary  tubercular  lesion'  for  the  body. 
A  more  careful  research  would  doubtless  have  shown  beginning  tubercu- 
losis of  other  organs,  as  well  as  the  cause  of  death. 

In  all  the  recorded  cases  where  primary  tuberculosis  of  the  prostate 
has  been  alleged  to  have  followed  an  acute  inflammation  (notably  a  gon- 
orrhoea), and  where  the  inflammatory  process,  extending  backward,  has 
been  supposed  to  have  carried  with  it  the  infecting  agent,  the  evidence  of 
such  a  mode  of  invasion  has  appeared  to  me  entirely  inadequate  to  support 
the  assertion  so  commonly  made.  Certainly  this  is  true  of  the  cases  which 
have  been  observed  by  me.  So  often  do  we  see  cases  of  tuberculosis, 
the  first  demonstrable  evidence  of  which  is  about  the  prostato-vesical 
region,  in  young  men  or  boys  who  have  never  had  clap,  who  have  never 
had  an  instrument  passed  or  an  injection,  and  who  present  no  evidences 
of  any  previous  disease  of  the  uro-genitalia  whatever,  that  it  seems  far 
more  in  consonance  with  our  present  knowledge  to  say  that  the  acute 
inflammation,  acting  after  the  manner  of  a  traumatism,  has  roused  into 
activity  a  slumbering  or  latent  tuberculosis,  which  was  present  long  before 
the  acute  attack,  perhaps  dated  even  from  birth.  That  this  latter  actually 
occurs  I  have  had  occasion  to  observe  in  several  cases.  That  a  tubercular 
lesion,  clearly  demonstrable,  may  remain  quiescent  for  many  years — from 
birth  to  the  accession  of  puberty  in  some  cases,  past  puberty  in  others, 
and  still  in  others  even  into  old  age— is,  I  suppose,  within  the  observation 
of  all  surgeons  of  experience. 

The  genito-urinary  apparatus  having  once  been  invaded,  in  whatever 
part,  the  question  of  the  spread  of  the  disease  to  the  other  parts  becomes 
of  the  greatest  importance.  Only  one  part  of  this  question  will  be  con- 
sidered here — viz.,  the  passage  along  the  surface  of  the  healthy  mucous 
membranes  of  the  infecting  agent,  from  one  point  to  another,  as  from 
the  bladder  by  way  of  the  ureters  to  the  renal  pelvis,  or  from  the  pros- 
tatic urethra  to  the  epididymis  along  the  vas  deferens.  The  other  or 
affirmative  parts  of  the  evidence  bearing  on  this  point  will  come  more 
properly  under  the  heading  of  Spread  by  the  Blood- Vascular  Channels. 

Throughout  the  entire  literature  of  surgical  tuberculosis  two  observa- 
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tions  are  quite  commonly  made :  first,  that  tlie  testes,  the  kidneys,  and  the 
prostate  are  most  commonly  first  affected ;  and,  second,  that  the  prostate 
is  rarely — some  say  never — missed.  Long  ago  Dron  urged  the  value  of 
frequent  digital  examination  of  the  prostate  by  "way  of  the  rectum  in 
doubtful  cases,  evidently  recognizing  the  great  frequency  of  the  affection 
of  this  organ.  In  order  to  explain  the  infection  of  one  organ  after  an- 
other by  way  of  the  genital  and  urinary  passages,  the  most  ingenious  and 
far-fetched  arguments  have  been  brought  forvrard,  and  we  are  asked  in 
each  one  to  accept  as  proved,  statements  which  have  in  them  elements  of 
the  highest  improbability ;  and  as  our  knowledge  of  the  pathology  of  the 
disease  advances  these  become  all  the  more  glaring.  That  the  kidney 
being  first  invaded,  the  bacilli  may  be  carried  by  the  urine  downward  to 
infect  the  bladder,  prostatic  urethra,  and  thence  the  gland  itself,  seems  in 
every  way  easy  of  belief,  but  a  critical  search  of  the  literature  does  not 
show,  so  far  as  I  know,  a  single  recorded  case  where  this  has  been  proved 
to  be  the  course  of  the  disease.  All  that  have  come  under  my  observar 
tion  fail  to  show  that  the  disease  did  not  reach  the  lower  passages  in  some 
other  of  the  well-known  ways.  The  frequent  occurrence  of  the  disease 
in  the  periprostatic  tissues  instead  of  on  the  surface  of  the  prostatic  mu- 
cous membrane,  when  the  course  of  the  infection  has  been  supposed  to 
be  along  the  urinary  channels,  has  not  been  given  sufficient  importance 
in  this  connection.  Nevertheless,  that  such  a  course  is  occasionally  taken 
we  are  not  permitted  to  doubt ;  it  is  in  regard  to  the  frequency  of  such  a 
course  of  infection  that  objection  is  here  made.  Reports  of  such  cases 
invariably  fail  to  eliminate  one  chief  source  of  error — viz.,  the  existence 
of  tubercular  disease  in  other  parts  of  the  body  and  the  point  of  primary 
body  infection. 

'^Vhat  has  just  been  said  applies  equally  aud  in  all  respects  to  those 
cases  where  the  disease  is  alleged  to  have  leajDed  from  the  testis  to  the 
prostate  by  way  of  the  vas  deferens,  without  visibly  extending  along  this 
duct. 

Back  of  all  this  lies  the  question  of  whether  we  can  ever  have  a  pri- 
mary body  infection  occurring  in  the  testis  or  kidney.  On  this  point 
pathologists  are  at  variance.  For  my  own  part,  I  fully  accept  the  state- 
ment of  Baumgarten  {loc.  cit.,  vol.  ii,  page  625),  that  there  are  cases  of 
congenital  tuberculosis. 

Much  more  difficult  of  belief  is  the  statement,  so  frequently  made, 
that  the  disease  may  spring  from  the  bladder  to  the  kidney  by  way  of 
the  ureter  without  invading  that  duct  in  its  course  from  below  upward. 
Only  the  existence  of  very  exceptional  conditions  could  bring  about  any 
such  result.  The  bacilli,  having  no  power  of  independent  motion,  must 
in  such  a  case  mount  the  duct  against  an  almost  constantly  flowing  physi- 
ological current,  having  gained  access  to  the  ureter  by  way  of  one  of  the 
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most  perfectly  contrived  valves  in  the  body.  "We  know  nothing  of  a  to- 
and-fro  movement  of  urine  in  the  ureter,  and  are  equally  ignorant  of  an 
antiperistalsis,  such  as  we  see  in  the  bowel,  which  might  carry  the  inert 
bacilli  up  to  the  pelvis.  The  whole  duct,  being  collapsible,  acts  as  a  valve 
in  any  part  of  its  course.  Kor  does  the  fact  that  other  forms  of  inflam- 
mation reach  the  pelvis  and  kidney  from  the  bladder  by  extension  avail 
as  an  explanation.  The  tubercle  bacilli  do  not  multiply  in  the  urine,  as 
do  all  those  other  micro-organisms  which,  as  is  well  known,  bring  about 
this  result.  On  the  whole,  one  must  reject  this  method  of  extension  on 
the  grounds  of  improbability,  and  all  the  more  readily  since  there  are 
no  well-ascertained  clinical  facts  which  require  its  aid  in  explanation. 
Almost  as  much  can  be  said  of  that  other  alleged  method  of  extension, 
viz.,  from  the  prostate  or  vesiculse  to  the  testis  by  way  of  the  vas  def- 
erens. Here,  however,  there  may  be  an  antiperistalsis  to  overcome 
some  of  the  mechanical  difficulties ;  but,  on  the  other  hand,  the  tubercle 
bacilli  have  not  yet  been  demonstrated  in  the  semen.  The  ciliary  move- 
ment would  seem  to  stand  opposed  rather  than  in  favor  of  such  a  course. 
Again,  one  may  say  that  there  are  no  clinical  facts  which,  in  the  presence 
of  our  knowledge  of  other  well-ascertained  methods  of  extension,  require 
the  dragging  in  of  a  hypothesis  which  involves  so  many  difficulties. 
More  accurate  clinical  observation,  more  care  in  autopsies,  and  advancing 
knowledge  of  pathology  will  soon — if  they  have  not  already — render  such 
explanations  unnecessaiy. 

That  the  disease  may  and  does  advance  both  up  the  ureter  from 
the  bladder  and  down  the  vas  deferens  from  the  prostate,  continuously 
or  by  dissemination,  according  to  its  well-known  course  on  the  surface 
of  mucous  membranes,  there  is,  of  course,  no  intention  here  to  ques- 
tion. 

Of  the  methods  of  invasion  of  the  uro-genital  organs  by  way  of  the 
lymphatics,  there  is  no  need  to  speak  further  here,  so  well  has  this  field 
been  worked  over  by  the  pathologists.  The  predilection  of  the  patho- 
genic organisms  to  the  lymphatic  tissues,  and  the  manner  of  the  dissemi- 
nation of  the  disease  along  these  avenues,  does,  however,  require  more 
attention  from  the  clinical  student  and  more  care  in  autopsies  than  it  has 
heretofore  received  (Councilman,  loc.  cit.).  I  will  only  mention  the  fact 
that  extension  of  the  disease  by  way  of  the  lymphatics  offers  an  adequate 
explanation  of  the  fact,  often  to  be  seen  in  practice,  of  the  appearance  of 
disseminated  tubercles  under,  instead  of  in  the  form  of  an  ulcer  upon, 
the  mucous  membrane. 

The  manner  of  the  invasion  of  the  uro-genital  tract  by  extension  from 
neighboring  and  surrounding  organs  and  tissues  is  now,  thanks  to  the 
work  of  pathologists,  well  understood,  though  it  is  not  so  extensively 
recognized  or  searched  for  clinically  by  surgeons  as  it  might  be  with 
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advantage.  The  kidneys,  the  ureters,  the  bladder,  the  prostate,  the  sem- 
inal vesicles,  the  vasa  deferentia  may  all  be  invaded  by  extension  of  the 
disease  from  surrounding  structures.  Often,  indeed,  the  appearance  of 
tubercular  inflammation  in  one  of  the  uro-genital  organs  offers  to  the 
surgeon  the  first  satisfactory  indication  of  the  nature  of  a  disease  which 
has  long  been  known  to  affect  some  neighboring  part. 

It  is  by  way  of  the  peritonaeima  that  the  disease  most  frequently 
reaches  the  uro-genital  tract  by  extension  from  neighboring  organs, 
though  tlie  kidney  is  sometimes  invaded  from  a  tubercular  bone  lesion 
of  the  spinal  column.  The  use  of  the  cystoscope  has  greatly  enlarged 
our  means  of  diagnosis  in  these  cases,  and  has  enabled  me  to  recognize  in 
two  instances  the  advancement  of  the  disease  from  the  peritonaeum  and 
its  gradual  spread,  by  dissemination,  under  the  vesical  mucous  membrane, 
in  one  case  on  the  anterior  and  in  the  other  on  the  posterior  vesical  wall 
toward  the  fundus.  In  both  cases  the  bladder  wall  toward  the  cervix 
was  for  a  long  time  free  of  disease.  In  another  case  of  kyphosis  from 
tubercular  disease  of  the  spine  a  tubercular  abscess  of  the  kidney  devel- 
oped. But  in  all  three  of  these  cases  disease  in  and  about  the  prostato- 
vesical  region  was  demonstrable  long  before  the  other  lesions  were  made 
out  clearly.  And  this,  in  men,  has  been  my  constant  observation  :  that 
so  far  as  the  uro-genital  organs  are  concerned,  disease  apparently  taking 
this  course  always  appears— or  is  demonstrable — first  about  the  prostato- 
vesical  region. 

In  women  the  anatomical  separation  of  the  genital  and  urinary  organs 
offers  a  much  better  opportunity  to  observe  a  distinct  primary  invasion 
of  the  bladder  from  the  peritonaeum.  Several  such  cases  I  have  been 
able  to  observe  and  to  diagnosticate  by  means  of  the  cystoscope  long 
before  the  bacilli  could  be  identified  in  the  urine,  though  in  due  time 
this  was  done  in  each  instance. 

My  own  observation  leads  to  the  opinion  that  extension  to  the  uro- 
genital tract  from  the  peritonaeum  is  of  much  more  frequent  occurrence 
than  is  generally  believed  by  surgeons.  The  fact  that  the  peritoneal  fluid 
is  a  medium  in  which  the  bacilli  may  multiply  ;  the  dependent  position 
of  the  recto- vesical  fold  ;  the  ease  with  which  the  bacilli  can  pass  through 
this  thin  membrane ;  its  close  relationship  to  the  vesiculre,  the  vasa  defer- 
entia, and  the  vesico-prostatic,  venous  and  lymphatic  plexuses,  and  the 
well-known  relationship  between  genito-urinary  and  peritoneal  inflamma- 
tions— all  afford  explanation  of  the  clinical  observation.  The  insidious 
character  of  tubercular  peritonitis,  slowly  and  for  a  long  time  advancing, 
as  it  often  does,  without  even  a  fever-rise  to  give  warning  of  its  presence, 
and  with  little  or  no  pain,  taken  in  connection  with  the  fact  that  surgeons 
do  not  so  frequently  as  they  might  take  into  consideration  that  there  is  a 
peritoneal  fold  (vesico-rectal)  within  reach  of  tlie  finger-tip,  leads  also  to 
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the  belief  that  this  course  of  tubercular  progress  is  not  so  generally  recog- 
nized as  its  importance  justifies. 

Contrary  to  what  appears  to  be  generally  believed,  the  haematic 
channels  offer  a  common  avenue  for  the  invasion  by  the  disease  of  the 
genito-urinary  system  ;  and,  besides  offering  a  better  explanation  of  the 
clinical  phenomena,  this  mode  of  infection,  better  than  any  other,  accounts 
for  some  of  those  cases  of  supposed  primary  infection  of  the  deeper- 
seated  organs,  such  as  the  testis,  the  kidneys,  etc. 

The  strong  predisposition  of  certain  parts  of  the  genito-urinary 
apparatus,  viz.,  the  testes,  the  prostate,  and  their  adnexa,  to  tubercular 
disease  has  been  noticed  by  clinical  observers  for  the  longest  time. 
ISTaturally  the  testis,  offering  as  it  does  the  most  favoi-able  opportunities 
for  observation,  took  first  rank  in  the  beginning  for  frequency  of  attack. 
It  was  not  long,  however,  until  the  prostato-vesical  region  attracted  atten- 
tion, and  at  the  present  day  competent  observers  are  entirely  agreed  that 
this  is,  by  many  times,  the  most  frequently  affected  of  all  the  genito- 
urinary system.  My  own  observation  in  a  large  number  of  cases  is  in 
accord  with  the  opinion  expressed  by  many,  that  this  portion  is  never 
skipped  in  genito-urinary  tuberculosis.  And  not  only  in  clinical  obser- 
vation but  in  pathological  research  have  we  the  confirmation  of  this 
fact.  Jani,  whose  observations  were  published  (after  his  death)  by  C. 
Weigert  (Yirchow's  Archiv,  Bd.  ciii,  1886),  and  confirmed  by  the  latter, 
carefully  studying  the  genitalia  of  nine  consumptives  whose  sexual  orgaus 
presented  no  evidences  of  tubercular  disease  whatever,  found  tubercle 
bacilli  five  out  of  eight  times  in  the  testis  and  four  out  of  six  times  in 
the  prostate.  The  bacilli  lay,  in  the  testis,  partly  within  and  partly 
close  beside  the  cellular  and  granular  (crumbling)  contents  of  the  seminal 
tubules ;  in  the  prostate,  always  in  the  neighborhood  of  the  glandular 
epithelium.  "  Great  numbers  of  bacilli  "  were  also  observed  by  him  in 
the  prostatic  juice  (secretion  ?)  in  another  case  (of  miliary  tuberculosis). 
In  still  another  case  of  chronic  pulmonary  phthisis  with  severe  intestinal 
tuberculosis,  he  found  several  tubercle  bacilli  in  the  folds  of  the  mucous 
membrane  of  the  seminal  tubules.  He  judges  that  they  reached  this 
locality  from  the  peritongeum  by  means  of  the  ciliary  movement.  In 
none  of  these  cases  was  there  the  least  evidence  of  pathological  alteration 
of  the  tissues  of  the  testis.  ]^asse  (Yirchow's  Archiv,  Bd.  cv,  1886)  found 
in  the  kidney  local  disseminated  tuberculosis,  whose  origin,  he  thinks, 
must  be  sought  in  the  rupture  of  a  tubercle  into  an  artery.  Durand- 
Fardel  (Archiv  de  Physiol.,  ISTorm.  et  Path.,  1886,  page  393),  who  claims 
to  have  been  the  first  to  demonstrate  the  transportation,  in  men,  of  the 
tubercle  bacilli  by  the  blood-current,  in  examining  a  tuberculous  human 
kidne}^  found  collections  of  the  bacilli,  sometimes  in  very  great  quantities, 
in  the  vessels  as  well  as  in  the  glomeruli,  partly  such  as  were  involved  in 
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the  tuberculous  process,  but  partly  also  those  in  whose  neighborhood  the 
tissue  was  still  perfectly  free  from  the  histological  appearances  of  the 
tubercular  process.  In  the  vessels,  the  bacilli  lay  imbedded  in  thrombotic 
material.  In  the  glomeruli,  they  occupied  partly  the  walls,  partly  the 
lumen  of  the  capillary  loops.  This  position  of  the  bacilli  in  the  lumen  of 
the  capillary  loops,  or  in  the  walls  of  the  glomeruli,  which  showed  no 
histological  evidences  of  being  diseased,  is  of  the  greatest  importance, 
siDce  they  could  only  reach  that  situation  by  the  blood-vascular  channels. 
According  to  Weigert,  there  may  be  a  direct  embolism  of  bacillus-con- 
taining thrombi  from  the  pulmonary  veins,  and  Haller  says  such  a  con- 
dition may  come  from  the  aortic  valves.  Haller,  Weichselbaum,  and 
others  had  already  demonstrated  microscopically  the  presence  of  the 
tubercle  bacillus  in  the  post-mortem  contents  (blood)  of  the  heart  and 
great  vessels,  and  in  the  flowing  blood  of  men.  C.  Bollinger  {loc.  cit.) 
says  that,  "as  regards  primary  tuberculosis  of  the  testicles,  joints,  and 
bones,  we  must  consider  that  a  latent  hasmatogenic  infection  is  under- 
stood, which  leaves  as  little  trace  of  its  point  of  entry  as  does  a  primary 
septic  endocarditis  or  an  osteomyelitis."  Birch-Hirschfeld  and  Baum- 
garten  both  accept  a  hsematogenic  infection  of  the  kidney  and  testis. 

I  am  fully  aware  of  the  fact  that  good  observers  (Korzyurcki,  Salz- 
man,  and  others)  can  be  quoted  against  the  infection  of  the  uro-genital 
organs  by  way  of  the  hematic  channels,  but  a  careful  examination  of  the 
evidence  upon  which  the  assertion  is  based  reveals  a  failure  in  each  case 
to  demonstrate  the  condition  of  other  organs  in  such  a  way  as  to  clearly 
exclude  an  auto-infection.  In  fact,  it  is  only  by  ignoring  the  now  well- 
demonstrated  power  of  the  blood  to  carry  from  point  to  point,  from 
organ  to  organ,  in  the  body  the  infecting  agent,  that  one  could  feel  justi- 
fied in  drawing  the  conclusions  deduced  b}^  some.  The  disposition  to 
generalize  on  a  few  imperfectly  observed  cases  is  quite  as  apparent  in 
genito-urinary  tuberculosis  as  in  any  other.  For  my  own  part,  I  can  but 
say  that  the  conclusion  to  which  the  clinical  observation  of  a  large  num- 
ber of  cases  had  been  steadily  driving  me  was  hastened  and  confirmed  by 
the  results  obtained  by  the  experimental,  pathological,  and  clinical  obser- 
vations of  the  authors  quoted  and  referred  to  above.  To  me  it  seems 
that  we  are  now  in  position  to  say  with  much  confidence  that  in  the  great 
majority  of  cases  the  pathogenic  factor  reaches  the  parts  of  the  genito- 
urinary organs  which  are  involved  in  the  tubercular  process  by  way  of 
the  haematic  and  lymphatic  channels  or  by  extension  from  neighboring 
organs  or  tissues ;  that  the  order  of  frequency  of  invasion  would  place 
the  haematic  channels  first ;  and  that  a  true  primary  (for  the  body)  genito- 
urinary tuberculosis  is  one  of  the  rarest  of  occurrences. 

Heredity. — Hereditary  infection  has  not  heretofore  been  considered  in 
this  article,  ])ut  it  must  be  of  frequent  occurrence.     I  have  myself  seen 
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six  cases  of  tubercular  nodules  in  tlie  testes  of  young  children,  which 
clearly  dated  from  birth.  I  have  also  seen  two  cases  of  tuberculous  testis 
in  old  men,  whose  histories  indicated  that  the  disease  dated  from  early 
childhood.  In  one,  there  never  had  been  any  vesical  symptoms,  though 
the  periprostatic  tissues  were  involved.  He  consulted  me  on  account  of 
an  annoying  balanitis  which  arose  during  a  transcontinental  railway 
journey,  but  has  never  had  any  uneasiness  except  frequency  of  urination 
to  attract  his  attention  to  the  sexual  organs.  In  the  other,  there  has 
existed  for  many  years  a  chronic  cystitis  of  the  neck  without  hgematuria. 
In  both  these  cases  there  is  not  only  testicular  but  prostatic  tuberculosis, 
and  both  declare  that  the  hard  nodules  in  the  testes  have  been  noticed 
by  them  since  boyhood.  They  are  brothers,  and  not  only  have  a  family 
history  of  tuberculosis,  but  some  of  the  children  of  each  have  succumbed 
to  this  disease. 

More  careful  and  systematic  study  of  these  cases  will  undoubtedly 
increase  the  list  of  cases  of  hereditary  genito-urinary  tuberculosis,  and 
will  serve  at  the  same  time  to  clear  up  some  of  the  mooted  points  in 
regard  to  primary  tuberculosis  of  the  testes.  This  seems  all  the  more 
certain  when  we  call  to  mind  the  fact  that  it  is  in  hereditary  surgical 
tuberculosis  that  we  see  the  most  marked  tendency  to  remain  latent ;  so 
that  we  can  readily  see  how  it  is  that  a  latent  or  quiescent  tuberculosis  of 
the  testes  or  epididymis  may  escape  observation  until  the  evolution  of 
puberty  determines  an  increased  activity  of  the  disease  as  well  as  of  the 
affected  organ  in  a  way  to  bring  it  under  observation.  I  have  already 
urged  the  necessity  of  exercising  much  reserve  in  pronouncing  as  to 
primary  genito-urinary  tuberculosis,  and  I  would  now  advise  equal 
caution  in  declaring  as  to  the  duration  of  any  tubercular  lesion  that  may 
be  discovered  in  the  genito-urinary  cycle,  and  more  especially  when  that 
lesion  is  situated  in  the  testis  or,  as  it  most  frequently  is,  in  the  peri- 
prostatic region.  More  extended  clinical  observation  of  these  cases  has 
led  me  to  give  much  greater  weight  to  the  opinion  expressed  by  Baum- 
garten.  He  says  {loc.  cit.):  "We  can  not  regard  the  infection  by  the 
digestive  tract  as  the  principal  source  of  human  tuberculosis,  although  it 
is  of  more  importance  than  the  infection  by  means  of  the  respiratory 
tract  or  the  skin  and  outer  mucous  membrane ;  and  infection  by  sexual 
intercourse,  which  must  a  jpriori  be  considered,  must  be  judged  to  be  of 
no  moment,  on  account  of  the  extremely  rare  occurrence  of  a  sponta- 
neous, undoubtedly  primary  tuberculosis  of  the  outer  genitalia — or  of  the 
genitalia  at  all — therefore  only  one  mode  of  infection  remains  possible, 
that  by  inheritance." 

We  are  now  in  position  to  discuss  the  more  positive  evidence  bearing 
on  the  question  of  the  early — perhaps  simultaneous — involvement  of  more 
than  one  part  of  the  genito-urinary  system,  when  once  it  is  invaded,  and 
54 
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the  nearly  related  subject  of  the  greatest  tendency  to  early  involvement 
shown  by  the  prostato-vesical  and  periprostatic  region.  The  necessity 
hardly  exists  of  urging  the  vital  importance  to  diagnosis  and  the  influence 
on  (surgical)  treatment  which  is  here  apparent. 

As  is  Avell  known,  there  is  great  difference  of  opinion  among  patholo- 
gists as  to  the  portion  of  the  uro-genital  organs  first  affected  in  tubercu- 
losis. Virchow,  Ziegler,  Forster,  Steinthal,  and  others  hold  to  the 
opinion  that  it  always  begins  in  the  kidney ;  while  Kokitansky,  Birch- 
Hirschfeld,  Bardenheuer,  etc.,  take  the  opposite  view,  thinking  the 
initial  point  is  not  only  in  the  testis,  but  in  the  epididymis.  H.  Eilers 
(Baumgarten's  Jahrsbericht,  vol.  v,  1889),  who  thinks  the  disease  be- 
gins in  the  tail  and  not,  as  is  generally  supposed,  in  the  head  of  the 
epididymis,  joins  with  the  last-named  authors.  He  (Eilers)  thinks  that 
testicular  tuberculosis  very  seldom  exists  alone,  other  parts  being  usually 
found  diseased  at  the  same  time,  and  he  also  speaks  of  primary  testic- 
ular tuberculosis  as  being  only  "  probable."  Korzyurcki  (Central- 
blatt  fiir  Bakteriologie,  vol.  iv,  1888),  who  believes  in  an  infection  jp&r 
urethram,  declares  that  the  prostate  seems  never  to  be  skipped.  Stein- 
thal, along  with  all  others  who  hold  to  the  opinion  that  the  kidney  is 
most  frequently  the  site  of  the  initial  lesion,  thinks  that  the  prostate  is 
very  early  involved  in  the  tuberculous  process.  In  fact,  all  authors  of 
note,  no  matter  how  widely  they  may  differ  on  other  points  in  the 
pathology,  as  on  the  question  of  primary  lesions  and  the  initial  points  in 
the  genito-urinary  organs,  are  agreed  in  asserting  the  great  frequency  of 
prostatic  involvement  and  the  rarity  with  which  we  fail  to  note  the  miss- 
ing of  this  region  in  advanced  tubercular  disease  of  the  uro-genitalia. 

If,  now,  we  take  into  consideration  the  facts  that  some  tissues  reveal 
a  far  greater  predisposition  to  tubercular  disease  than  others,  as  for  in- 
stance the  lungs,  which  show  this  even  by  metastasis  (Bollinger) ;  that 
vigor  of  onset  and  the  rate  of  progress  of  the  diseased  foci  are  most 
markedly  influenced  by  the  number  of  bacilli  introduced,  and  the  local 
power  of  resistance  ;  that  the  bacilli  have  been  demonstrated  in  the  blood 
as  well  as  in  the  healthy  testis  and  prostate  (Jani),  and  in  tbe  healthy  por- 
tions of  the  kidney  (Durand-Fardel),  which  they  could  reach  only  by  way 
of  the  haematic  channels ;  that  the  rate  of  progress  in  the  affected  areas 
is  essentially  irregular,  with  a  tendency  to  remain  latent  or  quiescent  for 
an  indefinite  time ;  that  tubercular  inflammation  is  not  suppurative  in- 
flammation, and  that  suppuration  takes  place  only  after  a  mixed  infection 
with  pyogenic  bacteria  (Garri,  Baumgarten,  etc.) ;  that  infection  by  way 
of  the  blood-vascular  system  does  not  always  mean  miliary  tuberculosis, 
but  that  a  lymphatic  gland  may  even  be  infected  from  the  blood  ;  that 
the  bacilli  do  not  nmltiply  in  the  urine,  and  that  they  have  not  yet  been 
demonstrated  in  the  semen  ;  that  a  tubercular  nodule  may  exist  for  an  in- 
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definite  time  in  the  periprostatic  tissues  without  exciting  any  subjective 
symptoms  more  than  it  does  when  situated  in  the  caput  epididymis  or 
the  rete  testis,  and  hence  might  easily  escape  detection ;  that  in  extension 
from  the  peritonsaeum  tubercular  disease  is  most  apt  to  reach  the  peri- 
prostatic tissues  first,  on  account  of  the  favorable  circumstances  of  the 
dependent  position  of  the  recto-vesical  fold ;  and,  finally,  that  other  in- 
flammation, both  acute  and  clironic,  slight  traumata,  and  even  the  evolu- 
tion occurring  at  puberty,  as  well  as  increased  functional  activity  (sexual 
excesses),  are  well  known  to  be  capable  of  exciting  a  sudden  increased 
activity  of  the  tubercular  process — we  ought  to  be  in  position  to  see  how 
it  is  that  the  disease  most  frequently  reaches  the  genito-urinary  organs  by 
way  of  the  hgematic  channels,  or  the  lymphatics  by  extension ;  how  it  is 
that  the  prostate  and  its  surroundings  and  adnexa  are  most  frequently 
first  of  the  genito-urinary  organs  to  show  evidence  of  the  disease ;  and 
how  it  is  that  they  seem  never  to  be  missed,  as  well  as  to  comprehend 
nearly  all  the  other  clinical  phenomena  of  tuberculosis  uro-genitalis. 

General  Diagnosis. — The  foregoing  is  intended  chiefly  to  apply 
to  the  questions  of  diagnosis  and  treatment ;  indeed,  it  serves  its  best  pur- 
pose in  the  narrower  field  of  pathological  as  distinguished  from  the  ana- 
tomical diagnosis.  The  latter,  with  the  means  at  present  at  hand,  is  not 
difficult  in  the  great  majority  of  cases,  and  is  arrived  at  by  the  same  means 
and  methods  employed  in  locating  any  chronic  inflammatory  process  oc- 
curring within  the  genito-urinary  cycle.  When,  as  quite  commonly  occurs, 
a  few  disseminated  tubercular  nodules  exist  in  the  rete  testis,  the  epididy- 
mis, and  in  the  periprostatic  tissues,  the  subjective  symptoms  may  be 
almost  or  quite  nil,  so  that  such  a  disease  may  remain  undetected  for  the 
longest  time.  Generally,  however,  there  exists  some  frequency  of  urina- 
tion, for  which  one  has  to  account,  and  such  jDatients  are  generally  told 
that  they  have  "  nervous  "  bladders,  an  opinion  which  can  be  easily  con- 
firmed by  the  failure  to  find  anything  out  of  the  way  in  the  urinalysis, 
except,  perhaps,  slight  polyuria,  with  rather  low  specific  gravity.  If  in- 
strumentation is  resorted  to,  or  irrigation,  all  the  vesical  symptoms  are 
aggravated,  and  slight  haemorrhage .  may  be  excited.  More  likely,  the 
deep  urethral  irritation  exciting  thereto,  the  patient  indulges  in  fornica- 
tion, and  this  may  set  the  process  going  more  rapidly,  and  bring  it  into 
notice  ;  or,  what  is  still  more  likely,  he  contracts  a  clap  which,  running 
backward,  quickly  arouses  the  slumbering  tuberculosis,  with  disastrous 
results  to  the  prostato-vesical  region.  It  is  in  such  cases  that,  after  the 
acute  symptoms  have  subsided,  the  error  is  apt  to  be  committed  of  sup- 
posing that  the  clap  has  brought  about  a  prostatic  tuberculosis,  with  ex- 
tension to  the  testes  by  way  of  the  vasa  deferentia,  and  especially  is  this 
likely  to  occur  if  the  surgeon  has  never  seen  the  patient  previously,  or 
has  failed  to  make  a  thorough  examination.     In  children  we  may  not 
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have,  in  such  a  case,  even  so  much  as  a  frequency  of  urination  to  attract 
attention — a  fact  that  may  be  accounted  for  on  the  grounds  that,  owing  to 
the  rudimentary  or  undeveloped  state  of  the  prostate,  tuberculosis  of  that 
organ  does  not  occur.  I^^either  is  enuresis  in  children  ever,  so  far  as  I 
have  been  able  to  observe,  caused  by  tuberculosis — a  fact  which,  to  my 
mind,  seems  easy  of  explanation.  If  tuberculosis  affects  the  child's  blad- 
der-neck at  all,  it  is  the  mucous  membrane,  or  the  submucosa,  which  is 
involved,  and  this  causes  not  only  frequency  of  urination  but  a  dysuria, 
which  rouses  the  attention,  and  there  is  an  absence  of  that  irritability 
of  the  vesical  neck,  so  characteristic  of  enuresis.  It  is  in  children  that 
we  see  those  cases  where  the  tubercular  disease  seems  to  be  most  clearly 
confined  to  the  testis.  Nevertheless,  no  case  that  has  been  examined  by 
me  has  ever  failed  to  reveal  evidences  of  the  involvement  of  the  vesical 
neck,  either  by  frequency  of  urination,  without  polyuria  and  dysuria,  or 
a  tendency  to  bleed  on  the  gentlest  introduction  of  an  instrument. 
Another  evidence  of  the  frequency  of  the  involvement  of  the  bladder  in 
these  cases  is  the  frequency  ^vitli  which  they  are  examined  for  stone — 
symptoms  of  which  they  present — and  the  history  given  that  such  exam- 
inations have  been  negative,  with  the  result  only  of  aggravating  the 
symptoms  and  causing  bleeding.  In  these  cases,  where  even  the  fewest 
and  smallest  shot-like  nodules  can  be  felt  in  the  testes,  suspicion  of  tuber- 
cular disease  about  the  vesical  neck  ought  to  be  excited,  and,  besides  fi-e- 
quent  and  careful  palpation  per  rectum,  repeated  examination  of  the  urine 
for  the  bacilli  should  be  made.  For  it  is  in  these  (the  most  difiacult  for 
the  purpose)  cases  that  the  early  (perhaps  simultaneous)  involvement  of 
the  vesico-prostatic  region  and  the  testis  affords  means  of  differentiating 
between  syphilis  and  tuberculosis.  Syphilis  is  known  not  to  attack  the 
prostate  and  bladder,  while  congenital  syphilitic  orchitis  may  so  closely 
resemble  tuberculosis  that  it  may  easily  be  mistaken  for  it.  In  any  doubt- 
ful case,  therefore,  a  careful  investigation  of  the  vesico-prostatic  region 
is  imperative — all  the  more  so  when  we  call  to  mind  the  fact  that  the  two 
diseases  may  exist  at  the  same  time  (mixed  infection).  This  holds  good 
equally  in  adult  and  acquired  as  well  as  in  infantile  and  congenital 
syphilis  and  tuberculosis.  In  the  case  of  adults,  however,  the  differential 
diagnosis  is  not  difficult. 

The  early  (to  say  the  least)  involvement  of  the  prostatic  region  in  all 
tubercular  cases  affords  valuable  assistance  in  differentiating  between  can- 
cer or  sarcoma  testis  and  tuberculosis — a  distinction  Mdiich  it  is  sometimes 
impossible  to  arrive  at  on  any  other  grounds ;  for,  as  is  well  known, 
both  cancer  and  sarcoma  advance  toward  a  general  or  bodily  infection  by 
another  route  than  the  prostato-vesical  region. 

In  children  we  sometimes  see  tuberculosis  of  the  vesical  neck  without 
any  discoverable  testicular  involvement.     I  have  observed  one  such  case, 
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where  the  tubercular  cystitis  was  complicated  by  secondary  (phosphatic) 
calculi,  in  a  child  aged  four.  When  the  patient,  who  had  been  very 
much  neglected,  came  under  my  observation  a  tubercular  peritonitis  was 
present,  and  the  history  seemed  to  show  that  the  vesical  disease  was  by 
extension  from  the  peritonaeum.  The  patient  succumbed  to  tubercular 
meningitis.  JSTeither  in  the  testes,  ejoididymis,  nor  cords  could  I  detect 
the  least  evidence  of  tuberculosis. 

By  many  times  the  most  difficult  problem  to  solve  is  when  a  differen- 
tial, pathological  diagnosis  is  to  be  made  between  primary  cancer  and  so- 
called  primary  tuberculosis  of  the  prostate  ;  for,  if  there  is  a  resemblance 
between  testicular  syphilis  and  tuberculosis,  there  is  a  closer  one  between 
cancer  and  tuberculosis  of  the  prostate.  I  do  not  find  this  point  dis- 
cussed in  the  literature  of  the  subject,  and  am  therefore  compelled  in  my 
treatment  of  it  to  rely  chiefly  on  my  own  observations,  which,  in  the  case 
of  cancer  of  the  prostate,  are  by  no  means  extensive.  Leaving  for  the 
present  outside  of  this  consideration  the  detection  and  identification  of 
the  pathogenic  bacilli,  a  comparison  of  the  symptomatology  of  the  two 
diseases  leads  to  the  conclusion  that  our  chief  reliance  must  be  on  the 
relative  differences  in  the  pain  and  haemorrhage ;  for  we  must  not  over- 
look the  fact  that  neither  of  these  diseases  of  itself  is  pyogenic,  but  that 
both  of  them  may  have  the  suppurative  process  ingrafted  upon  their 
clinical  courses.  From  the  beginning  to  the  end  cancer  bleeds,  as  we 
might  expect  it  to  do,  seeing  the  extreme  vascularity  of  the  malignant 
growth,  and  also  that  the  growth  begins  from  the  surface  in  a  way  to 
favorably  dispose  to  haemorrhage.  This  disposition  to  haemorrhage  also  in- 
creases as  the  disease  progresses.  Contrary  to  what  is  generally  supposed, 
the  disposition  to  haemorrhage  is  not  great  in  tubercular  disease.  There 
may  be  periods  in  its  course  when  we  have  sharp  bleedings,  but  these  are 
short,  and  usually  belong  to  the  earlier  stages  and  to  those  cases  where  the 
disease  is  making  progress  in  or  immediately  under  the  mucous  mem- 
brane ;  hence,  so  far  from  growing  worse,  the  haemorrhage  diminishes  as 
the  ulceration  proceeds  toward  the  deeper  tissues.  I  have  seen  cases 
where  the  entire  prostate  had  been  destroyed,  the  rectum  opened,  and  a 
perineal  fistula  found  with  only  a  few  insignificant  bleedings.  Even  in 
these  cases  of  disseminated  tuberculosis  about  the  cervix  one  may  irri- 
gate, fill  the  bladder  sufficiently,  introduce  the  cystoscope,  and  have  a  look 
without  exciting  sufficient  bleeding  to  obscure  the  field  of  vision,  a  thing 
one  could  never  do  in  cancer.  To  say  the  very  least,  the  bleeding  in 
tuberculosis  is  intermittent,  while  in  cancer  it  is  continuous.  The  pain 
also  is  quite  different.  The  lightning-like,  lancinating  pains  of  cancer, 
requiring  the  vigorous  exhibition  of  opiates  for  their  relief,  are,  in  my 
experience,  never  seen  in  tuberculosis  of  the  prostate.  In  the  latter, 
burning  and  scalding  on  urination  are  present  in  the  beginning,  but  grow 
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less  also  as  the  disease  advances  to  complete  destruction  of  the  mucosa, 
where  most  of  the  nerves  are  distributed ;  but  in  cancer  there  is,  if  any 
difference,  a  decided  increase.  Again,  cancer  of  the  prostate  is  well 
known  to  be  one  of  the  most  painful  of  diseases,  while  tuberculosis,  far 
more  frequent,  has  not  that  repute.  It  may  be  said,  then,  that,  while  in 
their  earlier  stages  a  differential  diagnosis  between  cancer  and  tubercu- 
losis of  the  prostate  may  for  a  time  be  impossible,  a  continued  and  care- 
ful study  will  enable  the  surgeon  to  distinguish  them,  even  in  those  cases 
where  there  is  failure  to  identify  the  bacilh,  with  sufficient  certainty  to 
avoid  an  exploratory  operation,  which  on  the  one  hand  would  be  useless, 
and  on  the  other  distinctly  detrimental. 

Those  pathological  changes  wrought  by  tuberculosis,  and  which  are 
to  be  distinguished  by  palpation  in  those  organs  accessible  to  this  mode 
of  examination,  are  of  the  highest  importance  for  diagnosis.  As  the  sur- 
geon sees  it,  tuberculosis  appears  in  the  shape  of  quite  hard,  usually  pain- 
less nodules,  ranging  in  size  from  small  shot  or  mustard-seed  to  that  of  a 
horse-chestnut.  Where  a  larger  size  is  attained,  as  often  happens  in  a 
testicle,  it  will  on  careful  examination  be  found  to  be  made  up  of  several 
of  the  larger-sized  nodules,  either  coalesced  or  held  firmly  together  by 
fibrous  bands  or  meshes.  This  gives  the  whole  mass  the  feel  and  even  the 
appearance  of  being  lobulated,  or  else  so  nodulated  as  to  be  quite  irregular 
in  outline,  though  the  general  appearance  and  shape  of  the  organ  may  be 
to  a  certain  extent  retained.  One  never  sees  such  large  nodules  in  the 
prostate  as  in  the  testis;  long  before  they  are  developed  to  this  size 
ulceration  has  taken  place,  and  a  more  or  less  rapid  destruction  by  coagu- 
lative  necrosis  is  taking  place  on  the  free  surface  of  the  ulcer.  More  fre- 
quently one  makes  out  a  few  (two  or  three)  nodules  the  size  of  a  pea  in 
the  head  or  body  of  the  epididymis  or  in  the  substance  of  the  gland. 
There  is  generally  a  difference  in  their  sizes  if  more  than  one  are  present. 

In  the  testis  one  frequently  encounters  fine,  shot-like  disseminated 
tubercles,  scattered  on  the  capsule  and  about  the  rete  testis.  These  might 
exist,  of  this  size,  within  the  gland,  without  being  detected  by  palpation. 
They  rarely  occur  in  the  cord  or  on  the  prostatic  capsule.  The  vas 
deferens,  when  affected  at  all,  gives  the  impression  to  the  touch  as  if  it 
were  a  string  of  beads,  or,  in  other  cases,  as  if  bits  of  tubing  were  strung 
together,  the  indurated  parts  being  longer  than  they  are  thick.  Most 
frequently  two  or  more  of  these  conditions  exist  in  the  same  testicle.  In 
no  case  which  has  come  under  my  observation  has  either  syphilis,  cancer, 
or  sarcoma  of  the  testicle  presented  the  same  evidences  as  are  described 
above.     Neither  has  acute  or  chronic  non-tubercular  inflammation. 

Where  tuberculosis  testis  begins  and  where  the  disease  may  be  first 
discovered  clinically,  may  be  very  different  things ;  H.  Eilers  (^oc.  cit.)  is 
responsible  for  the  statement  recently  made,  that  the  tail  and  not  the 
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head  of  tlie  epididymis  is  the  most  frequent  starting-point.  I  know  of 
no  clinical  confirmation  of  this  statement ;  and  only  introduced  it  here 
in  order  to  more  clearly  bring  into  contrast  the  diiferences  in  diagnostic 
value  of  the  small,  hard  mass  in  the  cauda  often  left  after  an  acute  epi- 
didymitis following  gonorrhoea — which  may  persist  for  a  lifetime  without 
being  followed  by  any  evidence  whatever  of  tuberculosis — and  those  dis- 
seminated nodules,  which  one  always  finds  either  in  the  body  or  head  of 
the  epididymis,  in  the  testis  proper  or  scattered  over  its  capsule,  in  tuber- 
cular disease  of  this  gland.  These  small  knots  following  epididymitis 
from  extension  are  frequently  the  cause,  when  bilateral,  of  an  obstructive 
sterility,  while  it  is  well  known  that  bilateral  tubercular  epididymitis 
is  very  rarely  the  cause  of  azoospermism,  even  when  the  organs  are  ex- 
tensively involved.  These  nodules  at  the  tail  of  the  epididymis  are  not 
to  be  confounded  with  the  tubercular  ones  occurring  elsewhere  in  the 
testis. 

If  the  kidneys  were  amenable  to  palpation,  we  should  doubtless  have 
the  same  evidences  of  tubercular  disease  presented  by  them  as  in  the  case 
of  the  testes.  Warrant  for  this  is  found  in  those  cases  brought  to  autopsy, 
where  the  nodular  condition  is  to  be  made  out  very  clearly  in  the  softly 
elastic  organ,  before  section.  The  small,  shot-like  nodules  scattered  over 
the  capsule  are  also  to  be  felt  here,  and  in  one  case  seen  by  me,  where  an 
exploratory  lumbotomy  permitted  thorough  palpation,  both  the  larger 
nodules  within  the  substance  and  the  disseminated  tubercles  on  the  cap- 
sule offered  satisfactory  evidence  of  the  nature  of  the  disease  before  sec- 
tion into  the  ffland  was  made. 

Ilowhere  throughout  the  whole  genito-urinary  system  does  palpation 
offer  the  same  advantages  to  diagnosis  as  those  parts  having  the  prostate 
for  a  centre  and  the  range  of  the  finger  in  the  rectum  for  a  circumfer- 
ence ;  for  it  is  in  this  region — the  one  rarely  if  ever  missed  by  tuberculo- 
sis uro-genitalis,  no  matter  where  the  starting-point  may  be — that  the 
taetus  eruditus  can  be  brought  to  the  investigation  of  the  greatest  num- 
ber of  organs  in  a  way  to  detect  those  larger  and  smaller  nodules,  which 
are  so  characteristic  of  the  disease.  Moreover,  there  is  here,  within  reach 
of  the  finger,  the  point  of  junction  of  the  urinary  and  genital  tracts  as 
well  as  the  point  where,  to  a  large  extent,  the  vascular  and  lymphatic 
systems  come  together ;  so  that  one  might  say  there  are  anatomical  and 
physiological  grounds,  as  well  as  pathological  observation,  for  an  explana- 
tion of  the  great  frequency  of  tubercular  attack.  The  well-known  influ- 
ence of  blood-stains  in  localizing  and  favoring  the  development  of  the 
pathogenic  bacteria  has  free  play  here  in  the  oft-repeated  vascular  changes 
occurring  in  the  different  stages  of  sexual  activity.  In  no  inflammation, 
either  acute  or  chronic,  in  which  the  tubercle  bacilli  play  no  part,  do  we 
find  those  small,  hard,  almost  painless  nodules  in  the  prostatic  substance,  in 
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the  walls  of  the  seminal  vesicles,  on  the  prostatic  capsule,  at  the  prostate- 
vesicular  junction,  in  the  intervesicular  angle,  in  the  portion  of  the  blad- 
der-wall bounded  by  the  prostate  and  the  vesiculse,  or  in  the  meshes  of 
the  surrounding  vesico-prostatic  plexus.  There  may  be  only  one  or  two 
of  such  nodules,  or,  as  in  the  case  of  the  testis,  there  may  be  many  of 
them  matted  together,  but  their  detection  here  is  of  the  highest  diagnos- 
tic importance ;  so  much  so,  indeed,  that  in  doubtful  cases  of  genito- 
urinary disease  careful  and  repeated  palpation  should  always  be  made ; 
and  in  cases  where  they  are  detected,  a  guarded  prognosis  is  demanded. 

For  a  final  decision,  based  on  the  discovery  of  the  tubercle  bacilli  in 
the  urine,  a  long  time  may  be  required. 

In  prostatic  tuberculosis  one  may  often  be  able  to  detect  small,  hard 
masses,  about  the  size  of  a  pea,  which  are  clearly  developed  in  the  vesico- 
prostatic  plexus  of  veins,  for  they  are  movable  over  the  capsule  of  the 
gland  and  are  not  attached  to  the  rectal  wall.  They  are  of  much  diagnos- 
tic value  also,  a  fact  to  which  I  have  called  attention  some  years  ago  (St. 
Louis  Courier  of  Medicine).  A.  T.  Cabot,  of  Boston,  who  has  also 
studied  them,  thinks  they  may  be  infected  lymphatic  glands,  but  my  be- 
lief was  that  they  were  periv^ascular  tubercular  nodules  similar  to  those 
found  in  the  lungs.  In  one  case,  which  I  had  studied  clinically,  and 
which  was  brought  to  autopsy,  the  specimen  was  so  carelessly  handled 
and  became  so  spoiled  that  the  microscopist  to  whom  it  was  submitted 
declared  his  inability  to  make  a  positive  statement.  The  cheesy  mass 
which  was  squeezed  out  on  section  seemed  to  come  from  a  periprostatic 
vein. 

The  nonsuppurative  character  of  tuberculous  inflammation  is  also  of 
diagnostic  value  in  the  early  stages  of  the  disease,  and  would  be  of  much 
more  service  in  this  regard  if  suppurative  inflammation  were  not  so  fre- 
quently ingrafted  upon  its  course  by  mixed  infection  through  careless 
and  septic  instrumentation.  When  we  remember  that  one  of  the  most 
common  ways  of  assisting  in  a  diagnosis,  as  well  as  treatment,  is  the  in- 
troduction of  an  instrument  of  some  kind,  often  by  the  patient  himself ; 
that  even  if  the  surgeon  is  scrupulously  careful  of  his  instruments,  he  is 
not  equally  so  of  the  anterior  urethra  through  which  they  must  pass  to 
reach  the  bladder ;  that  a  pot  of  dirty  vaseline  often  supplies  the  lubri- 
cant ;  and  that  supjjurative  anterior  urethritis  treated  by  injections  is  of 
very  common  occurrence — there  is  left  little  room  for  surprise  that  one  so 
rarely  sees  a  purely  tubercular  formation  about  the  vesical  neck  and  on 
the  surface  of  the  mucous  membrane. 

That  which  renders  the  diagnosis  absolute  and  certain  is  the  identifica- 
tion of  the  pathogenic  tubercle  bacilli  in  the  urine ;  and  in  all  cases — and 
more  especially  doubtful  ones — careful  and  persistent  efforts  should  be 
made  with  this  end  in  view.     But  that  such  efforts  fail  of  success  in 


GENERAL  DIAGNOSIS.  857 

clearly  tubercular  cases,  for  a  long  time  at  least,  is  well  known  to  surgeons 
having  experience  of  these  cases — so  well  known,  in  fact,  that  through- 
out the  literature  of  the  subject  it  is  a  common  observation  that  absence 
of  the  bacilli  from  the  urine  is  no  evidence  of  the  nonexistence  of  tuber- 
culosis. This  absence  of  the  pathogenic  micro-organisms,  at  first  sight  so 
striking  as  to  cause  surprise,  receives,  however,  adequate  explanation  at 
the  hands  of  pathological  anatomy.  As  is  well  known,  the  bacilli  have 
never  been  demonstrated  in  the  seminal  fluid.  Jani  (Baumgarten's  Jahr- 
esbericht,  1886),  quoted  above,  failed  to  find  them  in  the  contents  of  the 
seminal  vesicles  of  nine  consumptives,  though  they  were  present  in  the 
testicles,  prostate,  and  "prostatic  juice,"  these  glands  being  free  of  evi- 
dences of  tubercular  disease.  I  caused  the  seminal  fluid  of  four  young 
men  having  tubercular  disease  of  the  testis  and  prostate  (one  had  a  nodule 
apparently  in  the  seminal  vesicle,  and  two  had  nodulated  vasa  deferentia) 
to  be  repeatedly  searched  for  the  bacilli  by  competent  microscopists,  who 
failed  to  find  them  in  any  case.  In  one  of  these  cases  the  bacilli  were  tolera- 
bly abundant  in  the  urinary  sediment  and  in  all,  the  spermatic  filaments 
showed  that  the  testes  were  active.  In  one  ease  I  removed  the  testicle, 
and  in  one  the  organ  had  been  removed  by  another  surgeon  before  the 
patient  came  under  my  care,  the  presence  of  the  active  spermatozoa  show- 
ing that  the  fluid  examined  came  from  a  tubercular  gland.  Where  the 
testes,  the  prostate  seminal  vesicles,  and  periprostatic  tissues  are  alone  the 
seats  of  the  disease,  we  could  not  expect  to  find  bacilli  by  an  examination 
either  of  the  urine  or  semen.  Keither  may  we  expect  to  find  them  in  the 
urine  in  those  cases  where  the  tract  is  invaded  from  the  peritonaeum,  so 
long  as  the  infected  portions  remain  beneath  an  intact  mucous  membrane. 
In  a  case,  still  under  my  observation,  in  which  the  cystoscope  revealed  a 
submucous  tubercular  patch  on  the  anterior  of  the  fundus,  over  four 
months  elapsed,  and  there  occurred  three  attacks  of  hsematuria — clearly 
of  vesical  origin — before  bacilli  appeared  in  the  urine.  There  were 
nodules  in  and  around  the  prostate,  and  symptoms  of  tubercular  peri- 
tonitis, when  he  came  under  observation.* 

It  is  in  those  cases  of  extensive  tubercular  ulceration  of  the  urinary 
passages,  which  are  freely  washed  by  the  urine  and  which  are  not  sup- 

*  In  this  case  there  was  clearly  an  interference  by  the  disease  with  the  detrusor  vesicje, 
several  tests  showing  residual  urine  to  the  amount  of  four  to  six  ounces,  without  any  pros- 
tatic or  other  obstruction  to  account  for  it.  The  urine  was  rather  abundant,  of  low  specific 
gravity  (1008-1012),  and  contained  no  pus.  The  diagnosis,  made  on  the  clinical  history 
and  the  physical  examination,  was  subsequently  confirmed  by  the  discovery  of  tubercle 
bacilli  in  the  urine.  Great  care  was  taken  to  avoid  infection  with  pus  microbes,  and  the 
nonsuppurative  character  of  the  inflammation  with  the  ability  to  exclude  malignancy 
were  relied  upon  as  strong  evidence  in  the  pathological  diagnosis.  The  case  is  one  of  a 
group  constituting  the  basis  of  a  clinical  lecture  to  be  found  in  the  International  Clinics, 
Philadelphia,  Lippincott. 
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purating,  that  one  may  expect  to  more  quickly  and  frequently  find  the 
bacilli  in  the  sediment.  One  can  only  say,  however,  that  this  is  probably 
true,  for  these  cases  are  not  ordinarily  watched  clinically  in  such  a  way  as 
to  determine  the  point.  ~Ro  systematic  attempt  to  estimate  the  number  of 
bacilli  present  in  the  urine  is  known  to  me,  but  my  own  observations 
lead  to  the  belief  that  the  number  is  never  large.  Where  they  have  been 
found  at  all,  from  one  to  four,  or  at  most  five,  on  one  cover-glass,  is  quite 
the  average.  One  never  sees  here  the  same  numbers  as  in  the  sputum 
from  a  tuberculous  lung,  even  in  those  cases  where  destruction  seems  to 
be  going  on  at  a  rapid  rate.  In  practice,  even  the  flocculent  discharge 
from  a  sinus  connected  with  a  tubercular  testicle  has,  in  my  hands,  often 
yielded  negative  results  with  the  microscope  when  the  pulpy  mass  subse- 
quently removed  with  a  curette  contained  them  in  large  numbers. 

Here,  again,  a  reference  to  the  pathological  anatomy  of  tubercle  seeijas 
to  offer  an  adequate  explanation.  Koch,  Baumgarten,  and  others  have 
demonstrated  the  fact  that  the  bacilli  lie,  not  on  or  near  the  surface  of  an 
ulcer,  but  underneath  that  portion  which  is  undergoing  the  coagulation 
necrosis ;  hence  they  are  not  easily  washed  up  from  below  by  the  dis- 
charges, or  off  the  surface  by  the  flowing  urine.  In  the  caseous  center  of 
an  imbedded  tubercle,  the  bacilli  are  very  scant,  sometimes  entirely  ab- 
sent, while  the  mural  arrangement  is  quite  marked.  Moreover,  unless 
there  is  suppuration  from  mixed  infection,  the  discharge  from  sucli  a 
tubercular  ulcer  is  quite  small.  To  trust,  then,  to  the  caseous  detritus 
thrown  off  from  the  surface  of  such  an  ulcer  into  the  urinary  stream  is, 
as  actually  happens  in  practice,  to  be  often  disappointed.  When  sup- 
puration takes  place,  we  usually  have  urinary  decomposition,  with  the 
addition  to  the  urine  of  such  a  large  number  of  other  micro-organisms  as 
greatly  to  add  to  the  difficulty  of  identifying  the  specific  bacilli,  and  the 
differentiation  by  culture-experiments  is  hardly  applicable  in  clinical 
work. 

In  spite  of  all  these  difficulties,  a  persistent  search  of  the  urinary 
sediments  will  rarely  fail  to  determine  the  question  of  their  tuberculous 
character,  when  the  inflammation  is  situated  upon  or  very^  near  the 
mucous  surface  of  the  urinary  passages.*  In  no  instance,  where  the 
clinical  symptoms,  the  history  and  physical  examination  offer  a  slight 
hint,  especially  in  those  chronic  cases  of  inflammation  along  the  urinary 

*  In  practice,  the  finding  of  the  tubercle  bacilli,  especially  in  those  cases  where  there' 
is  no  suppuration,  and  where  the  urine  is  clean  and  contains  only  the  normal  sediment,  is 
greatly  facilitated  by  the  addition  of  some  egg-albumen,  so  as  to  obtain  such  a  viscid 
deposit  as  will  enable  the  microscopist  to  get  a  good  "  spread."  It  seems  hardly  necessary 
here  to  say  that  the  operator  should  be  sure  that  the  albumen  which  is  expected  to  entrap 
and  carry  to  the  bottom  of  the  urine-glass  the  bacilli  should  itself  be  free  of  those  or- 
ganisms. 
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passages  wliicli  do  not  yield  to  other  treatment,  should  this  persistent  and 
systematic  search  for  the  tubercle  bacilli  be  neglected. 

In  my  own  observation,  embracing  six  cases  (five  of  which  were 
demonstrated  by  post-mortem  and  one  by  lumbotomy),  the  bacilli  were 
found  in  large  numbers  when  the  kidney  is  involved  in  the  tubercular 
process.  ISTot  only  were  there  numerous  bacilli  in  these  cases,  but  they 
were  readily  demonstrated.  I  should  therefore  be  inclined  to  suspect  a 
renal  lesion  in  any  case  where  considerable  numbers  were  readily  demon- 
strable in  the  urine.  The  question  of  the  kidney  being  attacked  is,  how- 
ever, one  of  anatomical  diagnosis,  to  be  determined  by  the  presence  or 
absence  of  casts  in  the  urinary  sediments,  and  needs  but  slight  mention 
here.  In  the  case  of  primary  (for  the  urinary  organs)  renal  tuberculosis 
the  pathological  diagnosis  is  not  ordinarily  difficult  unless  there  is  an 
accompanying  suppurative  pyelitis,  for  the  confusion  caused  by  a  sup- 
purating cystitis  can  be  readily  eliminated  by  the  well-known  method 
of  vesical  irrigation  previous  to  the  withdrawal  of  the  urine  for  ex- 
amination. 

When  the  bladder  is  the  first  of  the  uro-genital  organs  to  be  attacked, 
the  fact  that  the  disease  spreads  by  dissemination,  and  not  by  diffusion, 
serves  as  a  diagnostic  help,  now  that  its  walls  have  been  brought  into 
view  by  means  of  the  cystoscope.  The  pale,  salmon  color  of  the  normal 
vesical  wall,  and  the  transparency  of  the  epithelium,  enabling  one  to  see 
the  vessels  coursing  underneath,  offer  exceptional  advantage  for  the 
detection  of  those  pathological  changes  which  advance  from  below. 
Changes  in  color  and  in  the  vessels  are  especially  easy  of  detection. 

Finally,  it  can  be  said  that,  since  one  has  so  frequently  in  practice  to 
make  a  diagnosis  without  that  positive  evidence  furnished  by  the  identi- 
fication of  the  tubercle  bacilli  in  the  urine,  and  since  we  can  not  expect 
the  seminal  fluid  to  furnish  it,  it  is  still  possible  to  arrive  at  sufiiciently 
accurate  conclusions  for  all  practical  purposes  by  a  comparison  which  will 
bring  prominently  into  view  the  differences  between  the  grosser  mani- 
festations of  tubercular  and  other  forms  of  inflammation.  For  this 
purpose  there  is  not  a  well- demonstrated  point  in  the  pathology,  the 
pathogenesis,  the  rate  of  progress,  or  the  mode  of  its  invasion  which  is  not 
both  available  and  important.  A  diagnosis  thus  made,  by  squaring  the 
clinical  history  and  the  results  of  physical  exploration  with  the  now  well- 
ascertained  facts  of  an  advanced  pathology,  will  be  found  in  the  end  to 
depend  in  large  measure  upon  what  are  even  yet  too  often  spoken  of  as 
"  fine  points."  And  such  a  method,  requiring  a  more  extended  knowl- 
edge of  the  pathology  and  evolution  of  the  disease,  is  of  greater  avail  in 
enlightening  our  prognosis  and  directing  our  treatment  than  the  mere 
fixing  of  a  label  after  the  discovery  or  the  essential  etiological  factor 
could  possibly  be. 
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In  view  of  the  fact  that  improved  methods  and  means  of  diagnosis 
have  lately  come  into  vogue,  and  of  the  manifest  advantage  to  be  derived 
from  an  early  recognition  of  the  pathological  nature  of  a  complaint  which 
so  closely  mimics  other  and  different  states,  as  well  as  for  purposes  of 
reference  and  proper  classification,  it  seems  advisable  to  give  some  brief 
account  of  the  symptoms  and  treatment  of  tuberculosis  of  the  different 
organs  composing  the  genito-urinary  cycle.  And  here  again  it  is  neces- 
sarv  to  eliminate  from  our  consideration  the  general  or  miliary  form  of 
tuberculosis,  for  the  reason  that  its  rapid  progress,  and  its  all  but  simulta- 
neous invasion  of  extensive  areas,  puts  it  beyond  the  reach  of  surgical 
help.  In  what  follows,  especial  attention  is  given  to  the  symptoms  that 
announce  the  earliest  periods  of  invasion,  and  the  term  "  primary "  has 
reference  only  to  the  invasion  of  the  genito-urinary  system. 

PRIMARY  RENAL  TUBERCULOSIS. 

Here,  as  is  well  known,  groups  of  miliary  tubercles  irrupt  from  be- 
neath the  mucous  membrane  of  the  pelvis,  or  in  the  glomerular  zone  of 
the  cortex.  In  the  j^resent  state  of  our  clinical  knowledge  it  is  not  pos- 
sible to  distinguish  the  symptoms  evoked  by  difference  in  the  localities 
primarily  involved.  I^or  is  it  greatly  important  to  do  so,  since  one  local- 
ity is  quickly  invaded  after  the  other,  and  the  different  sets  of  symptoms 
blend.  Fenwick  expresses  the  belief  that,  in  the  pelvic  form  of  the  dis- 
ease, blood  and  ]3us  appear  in  the  urine  in  small  amounts  either  coinci- 
dently  with  renal  pain  or  very  soon  after  its  appearance ;  that  renal  colic 
appears  relatively  earlier  than  in  the  cortical  form ;  that  the  stages  are 
passed  through  more  rapidly ;  and  that  the  bladder  is  affected  earlier, 
Where,  however,  the  cortex  is  primarily  invaded,  polyuria  would  first 
appear ;  owing  to  the  irritation  of  the  excreting  tissues,  haemorrhage 
would  be  slower  to  begin ;  and,  later  than  in  the  pelvic  form,  the  fre- 
quency of  urination,  caused  by  vesical  irritation,  would  take  the  place  of 
the  increase  of  quantity.  The  haemorrhage  from  the  different  localities 
would  also  vary.  In  the  pelvic  form  it  should  be  slight  and  intermittent, 
but  in  the  case  of  a  sloughing  out  of  a  portion  of  the  cortex,  bleeding 
should  be  profuse  but  more  transient. 

Symptoms. — In  any  case  the  symptoms  taken  in  their  entirety  close- 
ly resemble  those  of  renal  calculus,  and  in  this  resemblance  the  mimetic 
character  of  tuberculosis  of  these  organs  is  well  illustrated.  For  the  pur- 
pose of  distinguishing  between  the  earl}'  stages  of  these  two  diseases,  Fen- 
wick has  constructed  the  following  table  : 
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PRIMARY    RENAL   TUBERCLE 
IN    EARLY    STAGE. 

Family  history  of  phthisis  or 
cancer. 

Age  between  twenty  and  forty. 

Personal  history :  Perhaps  tu- 
berculous bones,  joint  or  gland  dis- 
ease ;  very  rarely  any  previous  uri- 
nary symptoms. 

Symptoms,  onset :  Polyuria  of  a 
murky  type  (the  frequency  of  mic- 
turition being  due  to  the  quantity 
passed,  not  to  irritation),  vague  lum- 
bar pain,  or  a  sudden  chill,  and 
severe  pain  in  one  kidney,  but 
rarely  colic.  Some  frequency  of 
micturition  in  the  early  stages  at 
night,  from  irritation  of  acrid  urine. 

Colics  appear  later,  are  usually 
less  severe,  are  more  easily  under 
the  control  of  drugs,  do  not  usually 
retract  the  testicle,  and  are  preceded 
by  rose-red  blood,  if  they  are  in- 
duced by  ulceration  and  not  blockage. 

Hsematuria :  Slight  in  amount, 
more  or  less  persistent,  uninfluenced 
by  rest. 

Urine:  Cloudy  at  the  outset  from 
admixture  of  mucus  and  pus.  Acid, 
low  specific  gravity.  Light-colored, 
depositing  a  thin  layer  of  pus  with 
streaks  of  blood,  debris  of  connect- 
ive tissue.  Small  clumps  of  caseous 
material.     Albumin  appears  early. 

Tubercle  bacillus  found,  but  with 
difficulty  and  after  much  search,  in 
acid  urine. 

Inoculation  of  urine  deposit  into 
animals  (Rovsing,  Jacobson). 

General  condition  :  Patient  ail- 
ing, "  never  feels  well,"  is  anaemic, 
easily  tired  ;  no  loss  of  appetite. 


RENAL    STONE 
IN    EARLY    STAGE. 

Family  history  negative,  or  of 
gout  or  gravel. 

Age  about  forty. 

Personal  history  :  Negative,  ex- 
cept perhaps  the  passage  of  gravel ; 
of  a  "  weak "  loin ;  of  testicular 
neuralgia  or  "sciatica." 

Symptoms,  onset :  Vague  lum- 
bar aching  or  a  sudden  colic.  Fre- 
quency of  micturition,  due  to  irrita- 
tion ;  small  quantities  passed  often, 
and  in  day — not  at  night — relieved 
by  rest. 


Colics :  More  or  less  severe,  ac- 
cording to  composition  and  size  of 
stone,  followed  by  blood. 


Hsematuria  :  Intimately  mixed  ; 
much  more  marked  than  in  tuber- 
cle; dependent  on  exercise. 

Urine :  Clear  at  outset,  contain- 
ing evidences  of  calculus  in  the 
shape  of  crystals.  Acid,  normal 
specific  gravity.  Pus  later  in  course 
of  case,  and  then  only  forming  a 
deposit  when  pyelitis  has  been  in- 
duced. 


General  condition  :  Patient  may 
enjoy  first-rate  health  between 
colics. 
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'No  matter  where  the  process  begins  in  the  upper  urinary  passages, 
the  bladder  will  quickly  show  signs  of  irritation.  Both  the  bacilli  and 
the  products  of  their  growth  and  activity  are  swept  downward  with  the 
urinary  stream  and  are  held  long  in  contact  with  the  vesical  mucous 
membrane.  Here  at  the  anterior  portions  of  the  trigone  and  about  the 
ureteric  orifices,  the  ptomaines,  probably,  by  their  irritating  action,  pre- 
pare the  way  for  a  true  bacillary  surface-infection.  Be  this  as  it  may,  we 
very  soon  have  a  highly  irritable  vesical  neck. 

Diagnosis. — The  cystoscope  comes  efficiently  into  play  for  diagnos- 
tic purposes.  But  it  should  be  employed  with  the  greatest  care,  and  with 
all  the  precautions  to  be  presently  mentioned  in  connection  with  the  use 
of  instruments  in  vesical  tuberculosis. 

The  presence  of  tubercle  bacilli  in  the  urinary  sediments  should  be 
persistently  sought  for.     They  will  usually  be  found. 

It  is  apparent  that  many  of  the  points  for  diagnosis  can  only  be  de- 
veloped by  judicious  cross-questioning,  and  that  much  will  depend  on 
the  intelligence  ^vith  which  the  patient  has  observed  the  symptoms.  For 
these  reasons  it  is  advisable  to  go  over  the  history  several  times,  allowing 
a  proper  interval  between  the  examinations  for  refreshing  the  memory. 
Owing  to  mixed  infection,  pus  appears  in  the  urine  rather  early  in  these 
cases,  generally  before  the  vesical  irritation  has  tempted  to  a  resort  to 
local  treatment.  Septic  catheterization  is  especially  to  be  avoided,  for  a 
cystitis  at  once  clouds  the  clinical  picture  and  leaves  one  to  grope  in  the 
dark  during  many  days  of  valuable  time. 

As  to  whether  one  or  both  kidneys  are  diseased  may  be  determined 
partly  by  the  localization  of  the  pain  and  distress  in  one  or  the  other 
loin,  but  our  main  reliance  must  be  in  the  catheterization  of  the  ureters, 
with  the  aid  of  the  new  and  improved  cystoscope. 

Treatment.— It  is  of  primary  importance  to  avoid  as  far  as  possible 
all  instrumentation,  all  washings,  and  all  injections  of  caustic  or  antisep- 
tic solutions  into  the  middle  and  lower  urinary  passages.  Even  in  the 
earliest  stages  of  renal  tuberculosis  frequency  of  urination  and  vesical 
irritability  are  quite  common.  This  tempts  the  surgeon  to  fly  to  local 
treatment,  especially  if,  as  is  not  infrequently  the  case,  the  patient  is  a 
young  man  and  has  been  the  subject  of  a  chronic  urethritis,  or  thinks  he 
has.  The  judicious  surgeon  who  has  his  patient's  interests  at  heart  will 
resort  to  the  use  of  instruments  in  the  urethra  and  bladder  neck  with  the 
greatest  reluctance  in  these  cases.  This  caution  can  not  be  urged  with 
too  great  insistence.  Tlie  surgeon  should  keep  constantly  in  mind  the 
fact  that  frequent  urination  caused  by  the  polyuria  does  not,  and  that  the 
frequency  caused  by  vesical  irritability,  even  when  accompanied  by  slight 
bleeding  at  the  end  of  the  act,  may  not,  mean  vesical  infection.  The 
former  is  easily  accounted  for  and  does  not  attract  so  much  attention,  but 
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the  latter  is  often  erroneously  taken  to  indicate  tlie  necessity  of  local 
treatment.  In  tlie  earlier  stages  tins  frequency  of  irritability  only  means 
congestion  and  swelling  about  tlie  interior  portion  of  the  bladder,  due  to 
contact  with  urine  loaded  with  ptomaines  or  other  products  of  renal 
tuberculosis.  This  is  the  moment  in  the  evolution  of  the  disease  when 
the  greatest  advantage  is  to  be  gained  by  the  use  of  general  or  constitu- 
tional anti-tubercular  treatment.  Kenal  and  vesical  distress  are  best 
quieted  by  codein.  This  drug  acts  more  like  belladonna  in  its  quieting 
effects  on  the  excitable  detrusor,  and  has  at  the  same  time  the  analgesic 
properties  of  morphine.  Moreover,  there  is  less  danger  of  the  dreadful 
opium-habit  from  its  use.  Cod-liver  oil,  the  hypophosphites,  malt,  fatty 
foods,  creasote,  or,  better  still,  sandal  oil,  with  change  to  a  warm  and  dry 
climate,  are  now  of  the  greatest  service,  and,  I  am  persuaded  by  observa- 
tion, will  more  frequently  result  in  cure  or  at  least  obsolescence  of  the 
disease  than  is  generally  believed. 

Surgical  Interference. — This  is  not  only  of  advantage  in  certain  cases, 
but  is  imperatively  demanded  in  others.  If  the  disease  remains  fairly 
localized  in  one  kidney,  and  does  not  improve  under  the  treatment  just 
named,  an  exploratory  lumbotomy  may  be  done  with  the  view  of  clearing 
up  the  diagnosis,  removing  any  stone  that  may  be  causing  or  adding  to 
the  trouble,  freeing  any  sloughing  portions  of  the  renal  substance,  or 
draining  the  renal  pelvis  and  diverting  the  stream  of  tuberculous  urine, 
in  order  to  avoid  infection  of  the  ureters  and  lower  urinary  passages. 
Where  the  onset  is  sudden  and  vigorous,  or  where  an  old  and  "  latent" 
tuberculosis  of  one  kidney  is  suddenly  lighted  up  into  an  acute  trouble, 
splitting  the  renal  capsule  may  be  the  means  of  saving  a  large  portion  of 
the  kidney  which  is  about  to  be  destroye(l^  by  undue  pressure.  It  seems 
quite  possible  to  remove,  as  in  the  case  of  the  testis,  only  the  diseased 
portions  of  the  gland,  leaving  the  healthy  parts  to  functionate.  My  own 
rather  limited  observations  in  these  cases  lead  me  to  think  that  whenever 
the  tuberculous  kidney  is  incised,  it  is  better  to  open  the  pelvis  and 
drain  for  a  long  while  through  a  lumbar  fistula.  In  one  case  under  my 
care,  where  there  was  frequent  renal  colic  from  the  blockage  of  the  left 
ureter  with  sloughs,  and  in  spite  of  the  fact  that  the  bladder  was  exten- 
sively infected,  the  right  kidney  being  apparently  healthy,  I  opened  the 
loin,  removed  a  quarter  of  the  kidney  substance  which  was  softened, 
opened  and  drained  the  pelvis  for  a  fortnight,  with  the  result  of  appar- 
ently saving  the  remaining  portion  of  the  gland.  Gradual  obsolescence 
of  the  vesical  tuberculosis  followed,  and  the  patient  has  now,  in  a  fair 
state  of  health,  resumed  his  business  in  a  Southern  city. 

In  one  case,  in  the  practice  of  another  surgeon,  violent  general  tuber- 
culosis followed  quickly  on  the  incision  of  tubercular  nodules  in  the  right 
kidney,  causing  death  within  the  fortnight.     In  this  case  the  pelvis  was 
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not  opened,  and  there  was  no  drainage.  The  lower  urinary  passages  were 
ah-eady  affected,  and  it  was  probable  that  the  patient,  a  woman,  was  on 
the  eve  of  a  general  tuberculosis  at  the  time  of  the  operation. 

Even  when  the  lower  urinary  passages  are  infected  and  both  kidneys 
are  involved  in  the  tuberculous  disease,  surgical  interference  may  yet  be 
of  some  service.  Here  it  is  of  the  greatest  importance  to  save  all  the 
remaining  healthy  renal  tissue.  As  is  well  known,  the  tubercular  pro- 
cess, except  in  the  general  miliary  form,  is  erosive  in  its  action,  often 
leaving  healthy  functionating  gland  tissue  in  the  immediate  neighborhood 
of  that  which  is  destroyed  or  irretrievably  diseased.  In  those  cases  of 
nephro-phthisis  where  the  destruction  of  gland  tissue  is  proceeding  in 
the  direction  of  the  cortex  from  the  pelvis,  there  can  be  little  doubt  that 
drainage  would  be  of  advantage,  as  it  is  in  the  case  of  the  bladder.  This 
drainage  through  the  loin  would,  by  diverting  the  stream  of  tuberculous 
urine,  enhance  the  opportunities  to  benefit  the  diseased  bladder  by  local 
and  general  treatment.  By  improving  the  general  health,  obsolescence  at 
least,  and,  in  a  certain  number  of  cases,  cure,  may  come  most  unex-pectedly. 
The  advantage  of  keeping  the  tuberculous  areas  of  the  lower  urinary 
passages  as  free  from  moisture  as  possible  is  manifest. 

The  involvement  of  other  organs  which  are  essential  to  the  main- 
tenance of  life  in  the  tuberculous  process,  has  the  same  bearing  on  the 
question  of  operation  as  in  other  forms  of  surgical  tuberculosis.  In  any 
event,  the  strictest  attention  is  to  be  paid  to  the  state  of  the  digestive 
organs,  to  diet,  and  to  climatic  influences. 

If  the  use  of  "  tuberculin,"  or  other  similar  treatment,  is  to  be  insti- 
tuted with  the  intent  to  cause  a  casting  off  of  the  tuberculous  tissue,  it 
seems  indispensable  that  the  pelvis  of  the  kidney  should  be  opened,  in 
order  to  provide  a  means  of  exit  other  than  the  ureters. 

TUBERCULOSIS  OF  THE  BLADDER. 

Tuberciclosis  of  the  hladder  is  rarely  primary  in  the  urinary  cycle, 
this  viscus  generally  suffering  in  consequence  of  disease  of  a  neighboring 
or  associated  organ.  Where  the  disease  does  primarily  attack  the  blad- 
der, it  seems  bej^ond  question  that  the  trigonal  submucosa  is  by  far  the 
most  likely  to  suffer. 

Symptoms  and  Diagnosis. — The  irruption  of  the  tubercles  in 
this  situation  develops  a  series  of  symptoms  closely  resembling  those  of 
vesical  calculus.  The  patient  is  generally  young — fifteen  to  twenty-five — 
gives  a  history  of  masturbation,  to  which  he  attaches  much  etiological 
importance,  and  has  a  family  history  of  tuberculosis  or  cancer  and  a  per- 
sonal one  of  enuresis  up  to  four  or  five  years  of  age.  There  is  a  story 
of  gradually  increasing  frequency  of  urination  for  a  fcM'  months,  chiefly 
during  the  day.     Later  on  the  nights  are  disturbed,  and  about  this  time 
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blood  appears  at  the  end  of  tlie  act.  There  is  pain  also  in  the  mid-penis, 
with  a  decided  vesical  tenesmus,  and  an  occasional  sudden  stoppage  of 
the  stream  with  an  increase  of  distress.  As  the  disease  progresses  the 
nights  are  more  and  more  disturbed  bj  calls  to  urinate,  and  an  increase  is 
noted  in  the  hypogastric  pain  when  the  bladder  is  disturbed.  If  the  dis- 
ease is  active,  there  may  be  some  sloughing  out  of  portions  of  the  mucosa, 
with  bright  but  transient  haemorrhages. 

The  points  to  be  noted  for  difPerential  diagnosis  from  stone  are :  (1)  the 
absence  of  history  of  the  passage  of  renal  calculus ;  (2)  the  fact  that  exer- 
cise, while  showing  some  effect,  does  not  make  so  marked  an  increase  of 
vesical  irritability ;  (3)  the  situation  of  the  pain  in  the  mid-penis,  and  the 
fact  that  it  does  not  pass  forward  under  the  glans ;  (i)  the  sudden  arrest 
of  the  stream  by  a  voluntary  contraction  of  the  compressor  urethrae,  so 
as  to  relieve  the  pain  caused  by  the  passage  of  urine  along  the  urethra, 
instead  of  the  reverse  condition  of  the  pain  being  caused  by  the  sudden 
blockage  of  the  meatus  internus  by  the  stone ;  (5)  the  more  rapidly 
increasing  nocturnal  frequency  of  urination,  and  its  clear  dependence 
on  distention  reflex ;  and  (6)  the  growing  evidences  of  a  contracting 
bladder. 

The  cystoscope  and  bacteriological  research  of  the  urinary  sediments 
will,  in  the  great  majority  of  cases,  quickly  resolve  any  doubts. 

The  bladder  may  be  invaded  from  above  in  two  ways :  first,  by  sur- 
face inoculation  by  the  stream  of  tuberculous  urine  from  the  kidney  or  its 
pelvis  ;  and,  second,  by  continuity  along  the  line  of  the  ureter.  The  for- 
mer mode  of  extension  is  most  frequent.  The  urine  from  a  tuberculous 
kidney  is  loaded  with  ptomaines  and  other  irritating  products  of  tuber- 
cular inflammation.  These  first  irritate  the  trigonal  mucous  surface, 
causing  swelling  and  congestion,  the  symptoms  of  which  are  frequency 
of  urination,  due  to  irritation  of  the  vesical  neck  and  not  to  distention 
reflex.  Later  on  there  is  excoriation  of  the  surface,  and  some  blood 
issues  with  the  last  drops  when  tenesmus  appears  on  the  scene.  Day  and 
night  frequency  are  almost  equal.  There  is  scalding  urination,  the  ap- 
pearance of  the  fluid  voided  depending  upon  the  extent  and  severity  of 
the  renal  disease.  The  state  is  one  of  more  or  less  intense  surface  irrita- 
tion of  that  portion  of  the  bladdCT  most  richly  supplied  with  sensory 
nerves.  ,  The  symptoms  are  almost  exactly  similar  to  those  caused  by  an 
extension  backward  of  an  acute  urethritis  (gonorrhoea).  The  patient 
"  wants  to  void  the  urine  all  the  time,"  and  no  relief  comes  from  empty- 
ing the  bladder. 

The  soil  being  thus  well  prepared  by  a  bath  of  ptomaines,  tubercular 

infection  of  the  submucosa  easily  takes  place  through  an  excoriated  patch 

or  a  rent  made  by  an  instrument.     Such  patients  should  not,  except  it  be 

unavoidable,  be  sounded  for  stone,  and  judicious  cross-examination  will 
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generally  elicit  a  sufficient  discrejDancy  to  place  tlie  surgeon  on  his  guard. 
There  are  generally  both  pus  and  blood  as  well  as  tubercle  bacilli  in  the 
urine.     There  is  also  turbidity  from  abundant  detritus. 

Where  there  is  extension  by  continuity  from  the  ureter,  swelling,  con- 
gestion, excoriation,  and  finally  ulceration  creep  in  by  the  ureteric  orifice 
and  extend  along  the  corresponding  trigonal  limb.  It  is  by  the  aid  of 
the  cystoscope  alone  that  we  can  observe  this  process,  which,  so  far  as  the 
bladder  is  concerned,  may  be  almost  symptomless,  and  must  be  frequently 
obscured  by  the  clinical  manifestations  belonging  to  the  state  just  de- 
scribed above. 

True  to  its  mimetic  character,  this  form  of  the  disease  often  closely 
simulates  renal  calculus. 

All  these  forms  of  tuberculous  cystitis  are  surface  infections,  and 
symptoms  appear  promptly  after  invasion.  Where  the  attack  comes 
from  the  other  direction  the  disease  may  progress  considerably  before  it 
is  recognized,  or,  indeed,  before  the  patient  is  aware  that  there  is  any 
bladder  ailment  at  all.  In  the  case  of  a  primary  invasion  of  the  middle 
coat  of  the  bladder  from  the  blood-vascular  channels,  the  symptoms  are 
almost  nil,  and  when  they  appear  at  all  consist  of  (1)  weakening  of  the 
detrusor  muscle-plane,  showing  itself  in  a  slowness  to  start  the  stream, 
weakness  of  flow,  and  difficulty  in  emptying  the  bladder  ;  (2)  accumulation 
of  some  residual  urine  in  the  later  stages  ;  (3)  a  gnawing  pain  behind  the 
pubes  when  the  bladder  is  disturbed,  which  is  not  quickly  relieved  by 
urination  ;  and  (4)  by  slight  hsBmorrhages  from  the  over-distention.  Here 
there  is  no  frequency  of  urination,  no  pus,  no  bacilli,  and  rarely  any 
blood  in  the  urine.  When  this  occurs,  as  I  have  seen  in  a  man  above 
fifty-five,  the  mimicry  of  obstructive  prostatic  disease  is  striking. 

When  the  infectious  process  takes  the  course  of  a  primary  tuberculous 
enteritis,  localized  peritonitis  over  an  infected  solitary  gland  of  the  ileum, 
and  peritonitis  of  the  anterior  or  posterior  peritoneal  folds  of  the  bladder 
from  the  bacillary  accumulation  in  the  dependent  pouches,  the  disease 
reaches  the  muscular  coat  before  tlie  mucous  membrane  is  involved.  In 
such  a  case  we  have  the  same  symptom-group,  with  the  enteric  and  peri- 
toneal set  added.  •  The  bowel-disease  is  not  easily  recognized,  and  localized 
tubercular  peritonitis  is  often  symptomless. 

Moreover,  several  months  may  intervene  before  any  visible  symptoms 
appear,  the  first  of  which  to  attract  attention  may  be  haematuria,  without 
pus  or  bacilli  in  the  urine.  In  such  a  case  the  cystoscope  offers  the  only 
means  of  resolving  the  doubts.  It  shows  a  patchy,  disseminated  tuber- 
culosis under  the  transparent  mucous  lining  of  the  bladder,  sometimes 
on  the  anterior  portion  of  the  fundus,  sometimes  over  the  vault  itself.  I 
am  persuaded  from  observation  that  this  course  is  more  frequently  taken 
by  the  disease  than  is  generally  suspected,  as  it  was  impossible  to  observe 
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it  in  precystoscopic  practice.  The  post-mortem  table  would  hardly  en- 
able pathologists  to  trace  backward  this  line  of  attack. 

The  bladder  is  sometimes  invaded  from  an  infected  seminal  vesicle, 
and  here  again  the  mimicry  of  calculous  disease  is  so  close  as  to  frequently 
tempt  the  most  careful  to  a  highly  injurious,  even  dangerous,  instrumen- 
tation. In  several  cases  I  have  noted  that,  owing  to  the  matting  together 
of  the  tissues  of  the  affected  side,  the  disturbed  bladder  called  urgently 
for  urination,  being  unable  to  hold  more  than  five  or  six  ounces  ;  the  pain 
ceased  when  about  half  of  this  was  voided  ;  there  was  at  the  end  of  the 
act  nmch  straining,  and  the  extrusion  of  a  few  drops  of  bloody  urine 
at  the  last,  and  the  distress  slowly  subsided  as  the  bladder  was  partly 
filled  again.  The  distress  at  the  end  of  urination  seemed  to  me  to  be  due 
to  the  bending  of  the  stiffened  seminal  vesicle  and  to  the  pressure  about  the 
inflamed  meatus  internus.  As  differing  from  the  symptoms  of  calculous 
disease,  the  day  and  night  frequency  are  about  the  same.  The  cystoscope 
shows  a  patchy  inflammation  along  the  line  of  the  affected  vesicle,  the 
other  part  of  the  bladder  being  free  of  disease.  Though  more  frequent 
in  early  life,  this  form  of  the  disease  may  be  seen  in  persons  of  ad- 
vanced age. 

Coming  from  the  prostate,  the  infection  creeps  rather  uniformly  up 
from  the  anterior  angle  of  the  trigonum,  probably  climbing  by  the  lym- 
phatics of  the  submucous  coat.  The  symptoms  are  those  of  cystitis  of 
the  neck,  with  frequently  bright  but  transitory  haemorrhages.  A  finger 
in  the  rectum  will  detect  an  unusual  sensitiveness  of  the  intervesicular 
space,  especially  if  the  bladder  be  partly  filled.  Distention  reflex  is 
marked.  ^Nodules  may  be  sometimes  felt  in  the  bladder  wall  below  the 
anterior  angle.  Detection  of  the  prostatic  disease  ought  to  do  away  with 
the  necessity  of  cystoscopy  or  other  instrumentation. 

Cystoscopy,  an  invaluable  agency  in  diagnosis,  prognosis,  and  in 
directing  treatment,  should  be  practiced  with  the  utmost  care  and  gentle- 
ness, and  only  after  the  most  thorough  precautions  have  been  taken  to 
avoid  aggravating  the  disease.  In  no  disease  is  the  integrity  of  the  pro- 
tective epithelial  lining  of  the  urinary  tract  of  more  service. 

A  very  slight  traumatism  of  the  trigonal  mucosa  may  convert  a  mere 
surface  irritation  into  an  infection,  when  tinder  becomes  fire.  In  case 
the  attack  is  coming  from  the  other  direction,  a  tear  will  admit  the  urine 
in  such  a  way  as  to  convert  a  dry  and  sluggish  infected  area  into  a  moist 
and  astonishingly  active  focus.  The  following  mode  of  procedure  will 
be  found  to  serve  the  best  purpose.  Boil  the  instruments,  and  use  only  a 
mildly  berated  glycerin  for  a  lubricant.  The  anterior  urethra  should  then 
be  washed  with  a  one-to-two-per-cent  solution  of  carbolic  acid  (the  sali- 
cylic-acid solutions  do  not  act  well  here,  giving  much  pain,  and  softening 
the  epithelium).     This  is  best  done  by  injecting  the  urethra  from  the 
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meatus  several  times  and  allowing  it  to  empty  itself.  Kext  an  Ultzmann's 
syringe-point  is  introduced  into  the  membranous  part  and  a  syringeful 
or  two  of  an  aqueous  solution  of  five-per-cent  cocaine  hydrochlorate  and 
one  per  cent  of  carbolic  acid  thrown  into  the  vesical  neck.  Then,  and 
not  until  then,  should  a  catheter  be  introduced  to  empty  the  bladder  and 
distend  it  for  inspection.  If  these  precautions  be  taken,  an  ansesthetic 
will  rarely  be  required ;  and  it  is  of  advantage  not  to  give  one,  for  we 
want  the  patient's  sensations  felt  and  noted  as  diagnostic  aids.  In  the 
vast  majority  of  cases  the  writer  has  succeeded  in  getting  satisfactory 
observations  without  other  ansesthetic  than  cocaine  used  in  this  way.  In 
estimating  the  cystoscopic  picture,  however,  one  should  keep  in  mind  the 
fact  that  a  five-per-cent  solution  of  cocaine  blanches  the  mucosa  by  caus- 
ing vascular  contraction,  and  that  it  also  causes  paresis  of  the  detrusor 
vesicae,  so  that  a  bladder  that  would  previously  project  a  smart  stream 
from  a  catheter  will,  after  cocainization,  often  allow  it  to  flow  out  only 
by  siphonage.  This  is  a  matter  of  importance  in  a  disease  one  of  the 
chief  symptoms  of  which  is  often  a  weakened  bladder  force. 

The  use  of  the  cystoscope  has  also  the  advantage  of  enabling  us  to  do 
away  with  the  stone-searcher,  one  of  the  most  dangerous  instruments  that 
may  be  used  against  a  tuberculous  bladder. 

Treatment. — The  treatment  of  vesical  tuberculosis  is  much  the  same, 
no  matter  whether  it  be  primary  or  secondary,  and  without  regard  to 
surface  or  deep  infection.  One  should  not  lose  sight  of  the  fact  that  the 
disease  often  becomes  obsolescent  without  treatment,  and  true  phthisis  of 
this  viscus  is  one  of  the  rarest  occurrences. 

Caustic  application — silver  nitrate  and  zinc  solutions — are  only  men- 
tioned to  be  condemned.  Antiseptic  and  bactericidal  douches  do  no 
good,  but  are  positively  harmful  by  spreading  the  infection.  We  can 
never  stamp  out  the  disease  by  such  means.  Iodoform  has  been  weighed 
in  the  balance  and  found  wanting.  Corrosive-sublimate  solutions  give 
frio-htful  pain,  and  spread  the  disease.  Counterirritations  over  the  pubes 
or  in  the  perinseum,  still  used  by  some,  add  to  the  patient's  discomfort,  and 
are  powerless  to  help.  The  mineral  waters,  buchu,  etc.,  are  of  no  serv- 
ice, and  often  disturb  the  digestive  organs. 

When  the  disease  becomes  obsolete,  the  bladder  wall  is  thickened, 
stiffened,  and  contracted.  It  is  highly  irritable  and  friable,  and  holds 
only  a  few  ounces.  The  reaction  of  such  a  bladder  to  distention  is 
marked.  This  makes  fluid  distention,  which  is  of  so  much  service  in  the 
concentric  hypertrophy  of  simple  cystitis  and  stricture,  inadmissible  and 
dangerous. 

In  the  early  stages  of  surface  irritation  gentle  aseptic  washing  of  the 
bladder  with  simple  warm  water  is  safe  and  very  soothing.  Oil  of  san- 
dalwood and  cubebs,  by  the  stomach,  do  good  service  in  any  stage.     Our 
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main  reliance  must  be  in  general  treatment.  Climate,  diet,  and  the  anti- 
tubercular  remedies  often  improve  the  patient  in  the  most  astonishing 
way,  hastening  a  quite  satisfactory  obsolescence.  Cold  and  damp  climates 
are  to  be  avoided,  and  a  sedentary  employment  chosen  whenever  possible. 
An  appeal  to  surgical  means  is  very  doubtful  in  all,  and  very  disastrous 
in  the  majority  of  cases.  Drainage  is  not  beneficial.  If  the  pain  and 
sloughing  demand  cystotomy  for  relief,  the  sectio  alta  is  preferable.  The 
perineal  section  often  becomes  infected,  and  an  obstinate  fistula  with  bur- 
rowing backward,  even  into  the  rectum,  will  occur  with  uncomfortable 
frequency.  The  suprapubic  cut  often  heals  vtdth  a  soft  (infected  ?)  red- 
banded  scar,  which  easily  spreads  and  permits  a  hernia  to  protrude  after 
the  patient  has  assumed  the  erect  posture.  On  the  whole,  surgery  offers 
very  little  to  these  patients,  and  meddlesome  surgery  does  much  harm. 

TUBERCULOSIS  OF  THE  SEMINAL   VESICLES. 

Tuberculosis  of  the  seminal  vesicles  is  treated  under  the  headins:  of 
diseases  of  these  organs.  It  is  proper  to  call  attention  here  to  the  fact 
that,  owing  to  their  close  anatomical  relations  with  the  bladder,  symptoms 
appear  rather  promptly  after  infection,  and  these  symptoms  have  to  do 
chiefly  with  urination. 

TUBERCULOSIS  OF  THE  PROSTATE. 

Symptoms  and  Diagnosis. — Where  there  are  a  few  small  tuber- 
cular nodules  on  the  capsule  or  near  the  periphery  of  the  gland,  the  dis- 
ease may  be  symptomless.  They  are  to  be  felt  easily,  however,  from  the 
rectum.  Nodules  situated  about  the  vesiculo-prostatic  junction  are  apt  to 
obstruct  the  duct,  and  determine  an  engorged  condition  of  the  corre- 
sponding vesicle.  Here,  too,  the  proximity  to  the  bladder  wall  develops 
symptoms  of  cystitis  of  the  neck,  and  the  vesicular  peristalsis  during 
coitus  sets  up  a  painful,  throbbing  sensation,  of  which  the  patient  is  apt 
to  complain.  In  some  of  these  cases  bloody  or  "  currant-jelly  "  semen 
may  be  emitted. 

In  other  cases  a  tuberculous  nodule  of  moderate  size,  and  not  active, 
may  be  imbedded  in  the  substance  of  a  prostatic  lobe,  and  still  cause  but 
slight  symptoms.  Where  they  are  discrete  they  can  usually  be  felt  from 
the  rectum  as  indurated  spots  in  the  soft  structure  of  the  gland.  There 
must,  however,  be  many  cases  where  they  are  indistinguishable  by  palpa- 
tion, and  where  symptoms  appear  only  after  the  infection  has  crept  up- 
ward by  the  lymphatics  to  the  vesical  neck.  Some  authors  allude  to  an 
enlarged  and  indurated  condition  of  the  gland  produced  by  early  and 
excessive  masturbation,  which  may  be  confounded  with  this  form  of 
tuberculosis.  It  seems  much  more  plausible,  in  the  absence  of  exact 
pathological  knowledge,  to  attribute  the  excessive  masturbation  as  well  as 
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the  enlarged  and  indurated  state  to  tuberculosis.  Aside  from  atropliy,  I 
am  not  aware  of  anj  patliological  state  that  can  be  clearly  connected  with 
masturbation,  however  excessive  or  early  practiced,  as  the  sole  etiological 
factor.  It  seems  but  right,  then,  that  in  all  such  cases  tuberculosis  should 
be  strongly  suspected,  though  a  positive  diagnosis  may  be  properly  with- 
held to  await  developments.  This  condition  occurs  in  early  life,  about 
the  time  of  the  evolution  of  puberty,  and  the  functional  activity,  along 
with  the  growth  and  development  of  the  organ,  will  soon  resolve  the 
doubt.  The  precaution  is  all  the  more  important  when  we  consider  the 
dangers  of  instrumentation  in  these  cases. 

Some  of  these  cases  do  not  come  under  the  surgeon's  care  until  they 
have  an  acute,  parenchymatous  (gonorrhoeal)  inflammation  ingrafted  on 
the  chronic  ("  latent ")  tubercular  disease.  At  that  moment  the  diagnosis 
as  to  tubercular  disease  is  entirely  impossible  w^liile  one  is  face  to  face 
with  the  most  disastrous  consequences ;  for  it  is  in  these  very  cases  that 
we  see  total  destruction  of  the  prostatic  mass  by  gangrene. 

In  still  another  form  the  tuberculous  onset  is  acute,  the  gland  swelling 
rapidly  from  the  irritation  (ptomaines  ?)  produced  by  a  very  few  bacilli,  re- 
sulting in  a  smooth,  symmetrical,  and  painful  enlargement.  Rectal  and 
vesical  symptoms  are  prominent  from  the  beginning.  Acute  retention 
may  necessitate  the  use  of  tlie  catheter,  which  aggravates  the  disease. 
Here  the  diagnosis  is  impossible  except  by  the  exclusion  of  other  causes, 
or  the  implication  of  associated  organs  in  the  tubercular  process.  The 
presence  of  gonorrhoea  in  any  stage,  especially  if  undergoing  local  treat- 
ment, entirely  obscures  the  picture.  A  tubercular  nodule  in  the  testis  or 
cord  may  give  a  valuable  hint,  but  these  are  frequently  absent. 

In  this  form  two  determinations  are  possible  :  (1)  the  acute  swelling 
may  subside,  leaving  one  or  more  hardened  nodules  in  the  parenchyma, 
and  the  disease  become  obsolete ;  or  (2)  the  gland  may  soften  in  places, 
abscesses  form,  break  into  the  urethra,  and  a  true  prostatic  phthisis  be  set 
up  which  gradually  erodes  the  entire  organ  by  cheesy  necrosis.  I  have 
seen  such  destructive  process  hollow  out  the  prostate  as  lupus  might 
do,  destroy  the  membranous  urethra,  open  into  the  peringeum,  while  at 
the  same  time  it  burrowed  into  the  post-prostatic  tissue  without  ceasing 
until  the  rectum  had  been  invaded.  These  patients  usually  go  on  until 
they  succumb  to  general  miliary  tuberculosis.  Obscure  as  it  may  be  in 
the  beginning,  the  diagnosis  is  not  difficult  after  the  disease  has  well  set. 
in  on  its  way.     The  prognosis  is  most  unfavorable. 

Treatment. — In  the  acute  forms  active  antiphlogistic  measures  are 
recjiuired.  Where  the  patient  could  l)ear  it,  I  have  apparently  seen  good 
results  from  tlie  internal  administration  of  tartar  emetic  in  doses  of  -gV^^ 
grain  every  three  hours  until  the  heart  showed  signs  of  being  affected, 
as  was  first  suggested  by  Milton,  of  London,  for  perineal  abscess.     Hot 
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douches  to  the  perinseum  have  a  soothing  effect.  It  is  best  to  move  the 
bowels  freely  in  the  beginning  with  a  cathartic,  and  leave  them  alone  for 
several  days.  Pain  is  to  be  quieted  with  opiates,  preferably  codein. 
After  the  acute  stage  has  subsided,  or  in  the  chronic  forms  of  the  dis- 
ease, obsolescence  is  to  be  courted  by  a  general  antitubercular  treatment, 
which  should  also  include  such  remedies  as  quiet  sexual  activity. 

All  instrumentation,  except  such  as  is  absolutely  required,  is  to  be 
avoided,  and  the  same  is  to  be  said  of  caustic  and  antiseptic  applications 
to  the  prostatic  urethra.  Surgical  means  are  of  no  service  here  ;  a  pros- 
tatic abscess  may  need  opening  from  the  perinseum.  "W"hen  an  incision 
is  required,  the  surgeon  should,  if  possible,  avoid  opening  the  urethra. 
Dry  ajD plications,  which  are  at  the  same  time  astringent,  such  as  tannic 
and  boric  acids,  are  best  for  local  applications  to  these  open  ulcerations- 
The  curette  and  the  cautery  serve  rather  to  irritate  the  parts  and  thereby 
spread  the  disease. 

TUBERCULOSIS  OF  THE  URETHRA. 

Tuherculosis  of  the  Urethra  is  doubtless  very  rare  as  a  primary  in- 
fection, either  of  the  body  or  of  the  uro-genital  cycle.  The  posterior 
part  of  the  duct  may  be  invaded  from  the  prostate  by  continuity,  or,  less 
frequently,  by  the  tuberculous  products  of  cystic  or  nephritic  disease. 
Mere  surface  irritation  of  the  deep  urethra  by  tuberculous  urine  is  one 
of  the  common  signs  of  disease  of  the  urinary  jDassages  posterior  to  the 
prostate.  Peripheric  prostatic  tuberculosis  reaches  the  duct,  even  in  its 
posterior  part,  very  slowly,  and  often  lets  it  go  free  entirely.  Ulcerative 
destruction  of  tlie  membranous  portion  is  not  very  uncommon,  and  tuber- 
culous ulcers  of  the  anterior  portion  may  occur.  Miliary  urethral  tuber- 
culosis is  quite  common  when  the  disease  is  about  to  put  an  end  to  the 
patient's  life. 

Symptoms  and  Diagnosis. — The  chief  symptoms  of  urethral  tu- 
berculosis are  excessive  pain  on  urination  or  instrumentation,  strong  ten- 
dency to  bleeding  on  slight  manipulation,  and  the  disposition  to  urethral 
fever  on  very  slight  provocation.  In  the  few  cases  that  have  come  under 
my  observation  satisfactory  cocaine  auEesthesia  was  not  possible.  This 
rendered  the  use  of  the  urethroscope  quite  difficult  and  unsatisfactory, 
but  taught  me  to  suspect  the  disease  in  those  cases  where  there  was  a  dis- 
proportionate amount  of  pain  in  a  urethra  not  acutely  inflamed. 

The  urethral  discharge  is  often  purulent,  and  tubercle  bacilli  are  found, 
if  at  all,  very  rarely.  A  deep  and  very  painful  ulcer  may  exist  with  very 
little  or  even  no  discharge  from  the  meatus,  but  the  first  ounce  or  two  of 
urine  passed  will  nearly  always  contain  tubercular  detritus.  In  several 
cases  seen  by  me  the  ulcers  were  remarkable  for  their  clean  and  smooth 
appearance  and  feel. 
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Fenwick  very  properly  calls  attention  to  tlie  fact  that  tliis  disease  may 
easily  be  mistaken  for  stricture,  and  adds  tliat  "  we  recognize  the  differ- 
ence by  the  extraordinary  amount  of  pain  which  is  caused  by  the  most 
delicate  instrumentation,  and  this  even  after  a  strong  solution  of  cocaine 
has  been  applied."  In  a  case  that  remained  doubtful,  general  anaesthesia 
for  urethroscopy  would  be  justifiable. 

Treatment.— This  should  be  symptomatic  and  supportive.  Instru- 
mentation is  to  be  avoided.  Topical  application  of  astringents  dissolved 
in  distilled  extract  of  hamamelis,  and  washes  of  mild  thallin  solutions, 
have  been  of  most  service  in  my  hands.  Iodoform,  extolled  by  some, 
proved  useless.  Morphine,  dissolved  in  the  washes,  seemed  to  have  more 
effect  is  quieting  pain  than  cocaine. 

TUBERCULOSIS  OF  THE  TESTIS  AND  CORD. 

The  disease  is  encountered  here  in  three  forms :  (1)  where  the  onset 
is  sudden  and  acute,  the  gland  and  epididymis  swelling  rapidly,  becoming 
hot,  red,  and  painful,  this  subsiding  and  leaving  hardish  nodules  of  vary- 
ing sizes  in  the  gland-substance  or  epididymis ;  (2)  where  the  process  is 
more  chronic  and  less  active,  the  hard  nodules  forming  gradually,  ap- 
parently from  the  coalescence  of  several  small  foci  of  infection ;  and  (3) 
the  gradual  and  often  quite  painless  development  of  very  small  spotlike 
nodules  upon  the  tunica  albuginea  or  in  the  meshes  of  the  epididymis. 
In  the  acute  form  the  swelling  may  be  so  rapid  as  to  cause  gangrene,  un- 
less the  fibrous  capsule  be  split,  and  in  this  case  the  testis  may  "  fungate." 

Symptoms  and  Diagnosis. — The  clinical  picture  is  much  like  that 
of  an  acute  gonorrhoeal  epididymo-orchitis,  and  is  not  to  be  distin- 
guished from  it  in  those  frequent  instances  of  the  lighting  up  of  an  acute 
upon  an  old  or  "  latent "  tuberculosis  by  gonorrhoeal  extension.  When 
this  form  occurs  in  a  patient  without  gonorrhoea  and  after  some  slight 
traumatism,  the  inference  is  easily  drawn.  These  cases  can  also  be  sepa- 
rated from  syphilitic  orchitis  by  the  rapidity  of  the  jjrocess  and  the  greater 
amount  of  pain  in  the  tubercular  disease. 

There  is  rarely  any  difficulty  in  distinguishing  between  obsolete  or 
quiescent  tuberculosis  and  syphilis  of  the  testis.  The  diffuse  orchitis 
of  syphilis,  swelling  the  gland  and  epididymis  alike,  developing  a  smooth, 
painless,  and  heavy  oval  tumor,  which  undergoes  involution  by  atrophy 
of  the  organ,  presents  to  palpation  a  very  different  object  from  the  nodu- 
lated, irregular,  often  fistulous,  tuberculous  testis.  Gummatous  deposits, 
however,  of  the  testis  may  closely  simulate  tubercle.  The  exclusion  of 
syphilis  and  the  existence  of  tubercular  nodules  in  other  organs — espe- 
cially the  prostate — most  frequently  settle  the  diagnosis.  In  fact,  as 
already  mentioned,  the  all  but  constant  involvement  of  more  than  one  of 
the  uro-genital  organs  in  the  tubercular  disease  is  our  safest  means  for 
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differentiating  tlie  affections.  "Where  all  other  means  fail,  the  touchstone 
of  treatment  may  be  applied.  Gummatous  lesions  of  the  testis  which  re- 
main any  length  of  time  in  the  same  condition  are  rare.  One  should  not 
lose  sight  of  the  fact  that  syphilis  and  tuberculosis  are  not  infrequently 
concomitant  diseases. 

The  diagnosis  of  tuberculosis  of  the  epididymis  is  dependent  on  the 
discovery  of  the  hardish  nodules,  from  the  size  of  small  shot  to  that  of  a 
pea,  in  these  soft  structures.  Here,  owing  to  the  elasticity  of  the  organ, 
the  nodules  can  be  readily  felt,  and  one  may  often  recognize  the  irregu- 
lar shape  of  even  quite  small  masses.  Even  when  the  whole  testis  and 
epididymis  are  indurated  by  the  tubercular  infiltration,  the  nodulated  and 
irregular  feel  is  quite  characteristic. 

Treatment. — This  should  be  supportive  and  antitubercular.  The 
organ  should  be  carefully  protected  against  even  the  slightest  traumatism, 
by  suspension  and  attention  to  the  clothing.  Sexual  quiet  should  be 
courted  and  enjoined. 

Surgical  measures  should  be  held  as  a  last  resort.  In  the  present 
state  of  aseptic  surgery,  castration,  even  when  unilateral,  is  rarely  necessary. 
The  high  importance  to  man's  intellectual  and  moral  state  of  keeping  at 
least  a  small  share  of  testicular  substance  in  physiological  connection  with 
the  circulation  and  with  the  cerebro-spinal  centers ;  the  suspicion  that  the 
opposite  organ  or  the  prostate  is  already  implicated ;  the  strong  doubt, 
almost  amounting  to  a  conviction,  that  the  disease  is  never  primary,  for 
the  body,  in  the  testis,  as  well  as  the  now  common  acknowledgment  on 
the  part  of  the  most  experienced  observers,  that  castration  does  not  have 
an  appreciable  influence  on  the  progress  of  the  disease  toward  a  general 
infection,  should  make  us  hesitate  long  before  removing  even  one  of  these 
organs  which  have  so  striking  an  influence  on  the  general  nutritive  pro- 
cesses. The  chances  of  obsolescence,  the  wonderful  recuperative  power 
of  the  gland,  and  the  now  well-demonstrated  efficacy  of  the  removal  of 
the  tuberculous  foci  without  serious  damage  to  the  remaining  healthy 
portions,  leaves  only  a  very  small  number  of  cases  to  demand  castration. 

AVhen  the  tubercular  nodules  remain  latent  in  the  testes,  especially  in 
those  cases  where  there  are  evidences  of  coincident  prostatic  tuberculosis, 
they  can  safely  be  let  alone.  If  they  take  on  an  activity  that  even  threat- 
ens trouble,  the  organ  can  be  incised,  the  tuberculous  areas  curetted,  cau- 
terized, washed  freely,  dusted  with  iodoform  (I  have  lately  used  aristol 
with  good  results),  and  the  wound  closed,  with  or  without  drainage,  and 
just  as  good  results  obtained  as  where  the  whole  organ  is  removed.  It  is 
quite  astonishing  how  large  a  part  of  the  testicle  can  be  removed  in  this 
way  without  damaging  that  which  is  left  behind ;  and  so  long  as  even  a 
small  portion  of  the  glandular  tissue  is  left  in  connection  with  the  nerv- 
ous system,  potentia  coeundi  remains  to  the  patient  even  if  sterility  from 
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azoospermism  results.  Entire  excision  of  the  epididymis  may  be  done  in 
this  way  with  only  a  minimum  of  damage  to  the  individual.  Moreover, 
this  method  has  the  advantage  of  being  applicable  to  both  testicles  at  the 
same  time,  if  the  conditions  require  it,  while  every  one,  including  the 
patient,  shrinks  from  double  castration. 

Where  the  testis  is  extensively  disorganized,  the  scrotum  riddled  with 
discharging  sinuses,  and  there  are  evidences  that  the  patient's  health  is 
being  depressed  by  the  drain,  castration  with  removal  of  the  diseased 
parts  of  the  scrotum  is  demanded,  but  it  can  not  be  hoped  in  this  way  to 
do  more  than  arrest  the  discharge,  and  to  that  extent  improve  the  general 
health  of  the  individual.  Kadical  cure  can  not  be  looked  for.  In  such 
cases,  the  disease  has  already  attacked  parts  inaccessible  to  surgical  meas- 
ures. When  the  cord  is  diseased,  one  must  also  be  prepared  to  see  a 
fistulous  tract  remain  after  the  operation,  so  that  in  such  cases  one  does 
not  even  get  palliation  of  the  patient's  condition  to  an  extent  which  will 
justify  the  operation. 

Yet  it  is  in  testicular  tuberculosis  that  surgical  interference  has  here- 
tofore been  supposed  to  ofEer  the  best  promise  of  success  after  removal 
of  diseased  foci.  The  greater  the  length  of  time  these  cases  are  observed 
after  operation,  the  more  clearly  it  is  seen  that  but  little  if  any  benefit  has 
resulted. 


DISEASES   OF  THE  SCEOTUM. 

By  CHARLES  W,  ALLEN,  M.  D. 

Anomalies. — Deviations  from  the  normal  scrotum  may  be  either 
congenital  or  acquired.  Thus,  in  instances  of  hermaphrodism,  pseudo- 
hermaphrodism,  or  pronounced  forms  of  epispadias,  as  well  as  in  extro- 
version of  the  bladder,  we  have  congenital  defects,  while  in  asymmetry 
due  to  ectopic  testicle  the  condition  is  gradually  acquired. 

Complete  absence  of  the  scrotal  sac  has  been  observed,  and  an  instance 
of  this  abnormity  has  been  put  on  record  by  Godard  (Recherches  Tera- 
tologiques).  "VVe  expect,  however,  always  to  find  at  least  a  fold  of  thick 
and  furrowed  skin  occupying  the  scrotal  region,  or  an  infantile  develop- 
ment of  the  organ  with  lack  of  hair-supply,  even  when  ectopy  of  the  tes- 
ticle exists  upon  both  sides.  "When  anorchidia  is  single,  instead  of  this 
rudimentary  development  of  the  sac  there  exists,  as  a  rule,  only  a  slight 
inequality  in  the  two  sides,  that  corresponding  to  the  lacking  testis  being 
the  less  developed.  This  asymmetry  may  be  acquired  quite  late  in  early 
life. 

Often  the  bag  seems  to  accommodate  itself  to  the  single  testicle,  and 
by  contraction  comes  to  fit  it  snugly,  while  the  raphe  is  either  obliterated 
or  is  much  displaced  to  one  side. 

Contraction  of  the  scrotum,  as  well  as  of  the  penis,  is  also  a  result  of 
certain  neuroses  of  the  prostate. 

Another  anomalous  condition  due  to  lack  of  development  is  seen  in 
the  congenital  separation  of  the  two  lateral  halves  of  the  scrotal  sac. 
Some  of  these  cases  strongly  suggest  by  their  peculiar  configuration  the 
female  labia  majora.  If  at  the  same  time  congenital  defect  of  the  penis 
is  present,  hermaphrodism  is  more  or  less  closely  simulated.  Absence  of 
testicles  often  accompanies  cleft  scrotum.  Adhesions  sometimes  exist 
between  the  penis  and  the  scrotum,  binding  the  organs  so  firmly  together 
as  to  interfere  with  genital  functions,  and  an  operation  becomes  necessary 
to  separate  the  parts. 

Atrophy. — This  condition  is  found  in  anorchidia  and  in  ectopy  of 
the  testicles.  Here  the  scrotal  tissues  shrink  and  contract,  adapting  them- 
selves to  the  remaining  testicle  if  one  only  is  contained  in  the  sac.  In  old 
age,  too,  the  scrotum  often  becomes  thinned  as  well  as  elongated,  the  base 
becoming  stretched  out  into  a  cord-like  pedicle,  while  the  hairs  and  folli- 
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cles  take  part  in  the  general  atrophy  which  affects  the  skin,  and  pigmenta- 
tion becomes  increased. 

Hypertrophy. — Simple  hypertrophy  from  mechanical  obstruction 
of  the  lymphatics  is  occasionally  observed,  and  may  be  mistaken  for  ele- 
phantiasis. 

Sturgis  has  reported  quite  extensive  hypertrophy  after  syphilis.  Such 
enlargement  is  usually  associated  with  some  other  manifestation  of  the 
disease. 

Abscess. — Abscess  of  the  scrotum  may  follow  direct  injury  of  the 
tissues,  especially  if  an  open  wound  is  present,  permitting  germs  to  enter, 
or  may  be  secondary  to  tuberculosis  of  the  testes,  suppurating  gumma, 
and  occasionally  other  pathological  conditions. 

AVhen  pus  has  formed  in  the  scrotum,  it  should  be  evacuated  early. 
The  process  of  repair  to  the  tissues,  as  a  rule,  goes  on  rapidly  when  the 
scrotum  has  been  damaged  by  abscess  formation,  provided  all  the  patho- 
logical tissue  has  been  removed  ;  but  in  the  case  of  tuberculosis  a  fistulous 
tract  usually  remains  for  a  long  time.  Hsematocele  may  result  in  abscess, 
if  an  open  wound  permits  the  entry  of  septic  germs. 

Injuries. — From  the  exposed  position  of  the  scrotum,  it  not  infre- 
quently suffers  injury  along  with  its  contents,  and  often,  too,  is  the  seat 
of  damage  when  the  testicles  escape  injury  by  reason  of  their  mobility. 

Incised  and  lacerated  ivounds  may  follow  falls  upon  the  perinaeum, 
and  occasionally  one  is  called  upon  to  treat  those  which  have  been  self- 
infiicted.  When  deep,  wounds  often  expose  the  testicle,  the  elasticity  of 
the  scrotal  tunics  permitting  retraction.  In  contusions  resulting  from 
horseback  exercise,  gymnastics,  blows,  kicks,  etc.,  there  is  often  an  extrav- 
asation of  blood,  causing  extensive  ecchymosis.  This  variety  of  wound 
is  quite  common. 

Lacerated  wounds  may  further  result  from  bayonet  thrusts  or  from 
gunshot  wounds,  though  the  latter  are  rarely  seen  excepting  where  the 
testicles  have  been  injured  at  the  same  time.  The  testes  may  be  laid  bare 
by  the  scrotum  being  torn  away  wholly  or  in  part,  and  a  plastic  operation 
be  called  for. 

Punctured  wounds  from  the  prongs  of  pitchforks,  falls  upon  nails  or 
splinters,  and  surgical  punctures  not  carefully  made,  offer  great  chances 
for  infection,  and  erysipelas,  phlegmon,  gangrene,  and  sepsis  not  uncom- 
monly result.  The  indication  here  is  for  free  incision  if  any  signs  of 
sepsis  become  manifest. 

Wounds  of  the  scrotum  are  frequently  produced  by  the  surgeon  in 
operation  for  varicocele  where  a  portion  of  the  sac  is  dissected  out,  or  in 
the  procedure  for  castration  ;  and  it  is  found  that  here,  as  in  accidental 
injury,  the  resulting  scars  are  small  as  compared  with  tlie  size  of  the 
wound. 
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Hsemorrliage  into  the  loose  dartos  spaces,  from  retraction  of  the  sev- 
ered arteries,  is  to  be  guarded  against.  The  arteries  lie  near  the  raphe, 
and  if  cut  should  be  at  once  ligated  or  compressed  with  clamp  forceps. 
In  injuries  as  well  as  in  operations  implicating  the  scrotal  sac  the  possi- 
bility of  the  presence  of  hernia  and  wound  of  the  intestine  must  not  be 
overlooked.  As  a  rule,  the  scrotal  tissues  heal  promptly,  but  a  good  pre- 
caution in  operation  is  to  pluck  out  the  hairs  or  cut  them  short  over  the 
operation-field,  that  they  may  not  interfere  with  subsequent  repair. 

In  contused  w^ounds  the  parts  should  be  brought  together  as  well  as 
may  be  in  front  of  the  testicles  and  maintained  in  this  situation  with  anti- 
septic dressings,  so  as  to  secure,  in  healing,  the  best  covering  for  these 
organs.  If  extravasation  has  taken  place,  the  treatment  must  be  ampli- 
fied by  the  application  of  cooling  lotions,  rest,  and  suj)port  of  the  parts, 
under  which  absorption  usually  takes  place. 

Infiltration  of  urine  xndj^  cause  injury  to  the  scrotal  tissues  severe 
enough  to  result  in  sloughing  and  even  loss  of  life  from  blood-poisoning. 
The  dartos  readily  sloughs  notwithstanding  its  great  vascularity.  The 
indication  is  for  early  and  free  incision,  while  the  strength  is  kept  up  with 
iron,  quinine,  and  other  tonics. 

Burns  of  the  scrotum  are  comparatively  rare.  If  the  degree  of  heat 
has  caused  sloughing,  the  same  treatment  is  applicable  as  in  death  of  the 
parts  from  infiltration  of  urine.  In  either  case,  if  extensive  loss  of  tissue 
has  occurred,  a  plastic  operation  may  be  called  for. 

Tight  strapping  may  result  in  such  injury  to  the  scrotum  that  slough- 
ing will  occur. 

JFrost-hite,  likewise,  may  be  followed  by  mortification  of  an  area  of 
scrotal  tissue. 

Fungus  of  the  Scrotum. — Wounds  of  the  scrotum  are  occasionally, 
though  rarely,  followed  by  a  superficial  fungous  growth.  Usually  the 
wound  is  of  such  a  nature  as  to  permit  of  partial  hernia  of  the  testis,  and 
through  neglect  in  applying  suitable  sutures  after  replacing  the  testicle 
the  surface  of  the  albuginea  presenting  at  the  open  wound  becomes  granu- 
lar. A  permanent  cicatrix  may  result,  binding  the  scrotum  to  the  tes- 
ticle. Benign  superficial  fungus  may  be  likewise  induced  by  the  irritat- 
ing effect  of  secretions  which  are  permitted  to  flow  over  the  skin  or 
remain  upon  it,  causing  redness  and  infiltration,  with  nodular  formation 
and  subsequent  vegetating  outgrowth  or  fungus.  It  is  to  be  treated  by 
thorough  cleanliness,  cautery,  and  cicatrizing  dry  dressings. 

CEdema. — In  general  anasarca  from  heart,  kidney,  or  other  disease, 
the  scrotum  seldom  escapes,  and,  indeed,  it  is  often  here  that  the  fluid  in 
the  tissues  first  manifests  itself.  CEdema  of  the  scrotum  usually  attains 
comparatively  large  proportions,  because  of  the  abundance  and  looseness 
of  the  subcutaneous  connective  tissue. 
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Localized  oedema  of  the  scrotum  may  take  place  from  causes  whicli 
constrict  the  apex  of  the  sac,  such  as  occur  in  hydrocele ;  and  this  is 
often  seen  in  the  hydrocele  of  young  children,  while  cedema  may  occur 
in  youth,  from  slight  causes,  in  the  absence  of  hydrocele. 

Obstruction  of  the  return  circulation  from  enlarged  glands  in  the 
groin,  syphilitic  infiltrations,  infiltration  of  urine,  etc.,  may  result  in  a 
more  or  less  temporary  dropsy  of  the  parts. 

This,  too,  may  be  caused  by  the  rupture  of  a  hydrocele,  or  it  may  be 
due  to  acute  suppuration  of  the  tunica  vaginalis. 

Acute  anasarca  of  the  scrotum,  if  due  to  general  debility,  has  a  pink- 
colored  surface ;  while  oedema,  as  usually  seen,  has  a  transparent,  waxy 
look. 

(Edema  also  accompanies  elephantiasis,  erysipelas,  eczema,  ivy-poison- 
ing, and  other  skin  diseases. 

The  diagnosis  of  this  condition  from  that  of  extravasation  is  made  by 
the  perinseum  being  implicated  in  the  latter. 

Hard  or  soft  oedema,  such  as  is  occasionally  seen  upon  the  skin  in 
association  with  urticaria,  or  as  an  independent  affection,  I  have  not  ob- 
served upon  the  scrotum,  nor  have  I  found  cases  recorded.  So-called 
acute  oedema  of  the  scrotum  is  probably,  in  the  majority  of  cases,  a  phleg- 
monous or  erysipelatous  condition,  coming  on  in  the  course  of  certain 
infectious  diseases.  Inflammatory  oedema,  in  which  the  skin  becomes 
stretched,  glistening,  and  red,  is  seen  at  times  in  tuberculosis  of  the 
testicle. 

Emphysenia. — In  complete  subcutaneous  emphysema  the  scrotum 
becomes  inflated  with  gas,  at  times  to  an  enoimous  extent,  just  as  we  have 
seen  that  very  extensive  (edema  of  these  parts  is  the  rule  in  general 
anasarca.  Emphysema  of  the  scrotum  alone  may  be  occasionally  ob- 
served as  the  result  of  local  injury  from  the  puncture  of  a  trocar  or 
accidental  wound,  and  the  condition  may  be  brought  on  intentionally  for 
purposes  of  deception — a  fact  well  to  be  borne  in  mind  in  obscure  cases. 
A  peculiar  crackling  of  the  tissues  is  called  forth  by  manipulation  of  the 
parts.     The  percussion  note  will  be  resonant. 

Emphysema  may  accompany  gangrene  of  the  tissues.  Yerneuil 
makes  two  classes  of  the  affection  :  1.  Benign  aerian,  subcutaneous 
or  serous  pneumocele,  due  to  injury — (a)  local  ;  {h)  remote,  as  in  wounds 
of  the  air-passages  and  neighboring  cavities  of  the  head  and  neck,  in- 
testinal wounds,  etc.  2,  Malignant  bacterial  pneumocele,  due  to  phlegmon- 
ous inflammation,  implicating  the  genitals  or  regions  adjacent  to  them. 
Benign  cases  recover  spontaneously,  or  after  puncture.  The  malignant 
forms  are  grave  and  require  energetic  measures,  including  incision, 
drainage,  disinfection,  and  at  times  castration. 
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CUTANEOUS  AFFECTIONS. 

Eczema. — This  is  one  of  the  most  frequent,  most  tenacious,  and 
most  discomforting  of  the  cutaneous  troubles  which  affect  the  scrotum. 
It  occurs  often  in  subjects  of  gout  or  rheumatism,  and  sometimes  in 
diabetics,  though  it  may  develojD  in  the  absence  of  any  diathesis. 

It  may  present  itself  in  the  acute  or  chronic  form,  and  be  of  the  dry 
squamous  variety,  lichenoid,  rhagidiform,  or  exist  as  an  eczema  rubrum, 
crustosum,  or  seborrhoicum. 

The  itching  is  usually  most  intense,  and  in  the  lichen-like  form  is 
almost  unbearable,  especially  at  night,  When  deep  fissures  form,  the 
pain  and  burning  become  very  distressing.  There  is  considerable  thick- 
ening of  the  skin  from  infiltration,  and  the  volume  of  the  sac  is  often 
much  increased,  while  contraction  of  the  dartos  may  markedly  increase 
the  depth  of  the  furrows.  The  skin  may  be  uniformly  reddened  or  pre- 
sent a  raw-looking  surfaces  from  which  a  sticky  discharge  takes  place. 
Unless  the  greatest  cleanliness  is  observed,  the  odor  from  such  an  oozing 
eczema  becomes  very  offensive. 

Treatment. — Acute  cases  require  soothing,  slightly  astringent  and 
antipruritic  dressings,  while  the  chronic  demand  stimulating  applications, 
especially  when  the  infiltration  is  marked.  For  the  former,  equal  parts 
of  aqua  calcis  and  oleum  lini,  to  which  may  be  added  five  per  cent  or 
more  of  iodoform,  dermatol,  aristol,  europhene,  or  two  per  cent  of  resor- 
cin,  meet  the  requirements  for  most  cases.  Zinc  oxide,  bismuth  or  lead  in 
ointment  to  which  one  per  cent  of  menthol,  five  of  naphthol,  or  carbolic 
acid  are  added,  suffice  often  to  allay  the  itching  and  hasten  the  cure. 
When  the  skin  has  become  much  thickened  and  thrown  up  into  ridges  so 
that  it  must  be  put  upon  the  stretch  to  bring  into  view  the  parts  between 
them,  and  especially  when  this  condition  is  a  chronic  one,  such  strong 
applications  as  the  liquor  picis  alkalinus  recommended  by  Bulkley,  or  the 
caustic  potash  solution  in  strength  of  half  a  drachm  or  more  to  the 
ounce  as  suggested  by  Taylor,  will  often  be  of  benefit ;  strong  nitrate-of- 
silver  solutions  may  also  be  employed  in  similar  chronic  cases. 

In  less  severe  instances,  inunction  of  fatty  substances  such  as  lanoline, 
vaseline,  or  simple  ointments,  perhaps  with  the  addition  of  a  small  per- 
centage of  tar  or  oil  of  cade,  may  suffice,  while  in  other  cases  the  diachy- 
lon ointment  of  Hebra  will  give  good  results. 

Internal  medication  should  be  directed  to  any  diathesis  which  may 
exist. 

In  the  dry  and  papular  varieties  arsenic  will  be  found  very  useful, 
the  dose  being  gradually  increased  until  physiological  effects  begin  to 
be  noted. 

General  tonics,  including  cod-liver  oil,  sirup  of  the  iodide  of  iron, 
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etc.,  are  to  be  given  according  to  the  requirements,  just  as  in  eczemas  of 
other  regions,  and  diet  must  not  be  neglected. 

Eczema  Marginatiim. — Though  usually  beginning  upon  the  inner 
surface  of  the  thicjh,  and  onlv  attainino^  the  skin  of  the  scrotum  by  inva- 
sion  after  extending  over  the  fold  of  the  groin,  eczema  marginatum  occa- 
sionally appears  to  develop  first  upon  the  lateral  surface  of  the  scrotum, 
and  subsequently  spreads  to  the  contiguous  surface  of  the  thigh. 

Certain  occupations,  such  as  that  of  cavalryman  and  riding-master, 
favor  not  only  the  develoiDment  of  the  affection  but  its  rapid  spread  and 
tenacity.  The  natural  moisture  of  the  parts  thus  increased,  and  espe- 
cially in  warm  weather,  presents  the  conditions  favorable  to  the  growth  of 
the  parasite  on  which  the  disease  depends.  It  often  proves  most  rebel- 
lious to  treatment  for  the  same  reason. 

It  is  to  be  distinguished  from  ordinary  eczemas  by  the  abrupt  termi- 
nation of  its  margin  in  the  healthy  skin,  by  the  somewhat  infiltrated  bor- 
der, the  comparatively  slight  itching,  and  the  almost  constant  presence  of 
a  characteristic  area  upon  the  adjacent  thigh.  The  chief  subjective  symp- 
tom is  pruritus,  and  this  is  not  always  pronounced. 

Treatment  is  best  carried  out  by  keeping  the  parts  clean  and  free 
from  perspiration,  while  strong  parasiticides  are  employed.  In  recent 
cases  the  compound  tincture  of  iodine  is  efficacious,  while  in  tlie  more 
chronic,  mercurials  in  strong  percentage,  or,  probably  best  of  all,  ten  per 
cent  of  chrysarobin  in  lanoline  and  lard  are  recommended. 

Pruritms. — Itching  of  the  scrotum  is  the  most  frequent  of  all  symp- 
toms referable  to  this  organ,  and  even  after  excluding  the  jDruritus  conse- 
quent upon  and  a  symptom  of  eczema,  there  still  remains  a  large  number 
of  cases  of  ^rM7*zVws,  a  disease  j96'r  6-6.  While  in  pruritus  of  the  general 
surface  from  any  cause  the  scrotum  rarely  if  ever  escapes,  there  still 
are  forms  of  pruritus  which  affect  the  scrotum  exclusively  or  especiall}'. 
Thus  pruritus  scroti  may  be  spoken  of  as  an  exclusive  affection  with  as 
much  propriety  as  one  speaks  of  pruritus  ani. 

The  etiology  of  pruritus  the  disease  is  in  many  instances  obscure, 
while  in  others  the  rheumatic  or  gouty  habit  is  plainly  at  the  bottom  of 
the  trouble,  especially  in  men  past  middle  life.  Here  exacerbations  of 
itching  are  observed  to  follow  those  excesses  which  we  might  anticipate 
would  precipitate  an  attack  of  the  constitutional  disease. 

Pediculi  as  the  exciting  cause  of  pruritus  must  be  carefully  excluded, 
and  the  itching  in  eczema  must  likewise  be  differentiated  from  true  pru- 
ritus. This  is  not  always  as  simple  a  matter  as  it  would  seem,  for  the 
tissue  changes  due  to  the  irritation  of  scratching  and  mechanical  injury 
might  readily  be  regarded  as  changes  produced  by  eczema. 

Praritus  senilis  affecting  the  whole  surface  often  2)roves  very  trouble- 
some in  the  region  of  the  scrotum,  and  the  skin  becomes  excoriated,  pig- 
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mented,  and  stretched  from,  the  constant  irritation  of  scratching,  friction, 
and  pulling  to  which  it  is  subjected.  In  some  cases  pruritus  of  the  scro- 
tum leads  to  masturbation,  and  the  patient  is  not  readily  broken  of  the 
habit  until  the  pruritus  is  cured. 

Occasionally  a  variety  of  pruritic  affection  is  encountered  in  which 
the  itching  may  be  described  as  subdermic.  There  is  little  or  no  real 
itching  of  the  surface,  but  a  feeling  of  formication  beneath  the  skin,  com- 
ing on  especially  when  the  clothing  is  removed  at  night.  It  is  relieved 
not  so  much  by  scratching  as  by  rubbing  the  walls  of  the  sac  together  or 
dragging  upon  them.  This  condition  may  persist  for  years  without  caus- 
ing any  appreciable  changes  in  the  skin  or  evidences  of  its  existence  upon 
the  surface. 

To  treat  pruritus  of  the  scrotum  successfully,  any  disorder  of  the 
system  on  which  it  may  depend,  such  as  diabetes,  rheumatism,  etc.,  must 
be  sought  for  and  treated.  Locally,  antipruritic  remedies,  such  as  tar, 
aconitia,  menthol,  as  well  as  mercurial  preparations,  are  of  much  use,  but 
in  all  cases  the  patient  should  be  instructed  to  avoid  scratching  as  much 
as  possible,  for  in  most  instances  the  condition  is  only  intensified  by  it, 
and  the  relief  thus  afforded  is  only  temporary. 

Turkish  baths,  sulphur  baths,  and  sometimes  sea-salt  baths  are  bene- 
ficial, and  I  have  at  times  seen  relief  from  strong  nitrate-of -silver  solu- 
tions painted  over  the  whole  surface.  As  we  know  from  the  treatment 
of  orchitis,  the  scrotal  skin  is  very  tolerant  of  silver,  and  one  or  even  two 
drachms  to  the  ounce  can  be  painted  over  the  surface. 

Pediculosis. — The  special  pediculus  which  by  its  presence  and  bite 
causes  the  intense  pruritus  in  this  affection  is  the  so-called  pediculus  pubis 
or  crab-louse. 

The  diagnosis  is  readily  made  (though  close  inspection  is  sometimes 
required)  by  the  presence  of  brownish  spots  upon  the  surface  near  the 
base  of  hair-shafts,  and  of  ovoid  spheres  upon  the  hairs  themselves.  The 
former  are  the  parasites  and  the  latter  their  eggs  or  hatched-out  shells. 

Treatment  is  best  carried  out  by  means  of  mercurial  washes  or  oint- 
ments, applied  not  only  to  the  scrotum  but  to  the  neighboring  region, 
while  the  whole  surface  of  the  body,  including  the  brows,  eyelids,  and 
axillae,  are  searched  for  pediculi.  If  but  few  lice  are  found  and  none 
elsewhere,  they  may  be  removed  mechanically  with  forceps,  and  the  nits 
stripped  off  the  hairs  in  the  same  way.  In  order  to  avoid  the  disagree- 
able features  of  mercurial  ointment,  an  ether  or  chloroform  spray  may  be 
directed  upon  the  parts,  or  one  of  the  non-mercurial  parasiticides,  such  as 
tincture  of  delphinium  or  benzine,  may  be  applied. 

Herpes. — Chronic  recurrent  herpes  of  the  scrotum  has  been  reported 
by  Dr.  Flatau  (Deutsche  med.  Wochenschrift,  No.  22,  1891)  in  connec- 
tion with  herpes  of  the  mouth  and  penis.  The  affection  shows  a  decided 
56 


882  DISEASES  OP  THE  SCROTUM. 

tendency  to  recur,  and,  while  the  etiology  is  not  known,  it  is  supposed  to 
be  a  neurosis.  Herpes  of  the  scrotal  skin  incidental  to  zoster  of  neigh- 
boring parts  is  rarely  observed. 

Lupus  is  not  often  seen  upon  the  scrotum.  When  it  does  occur,  it  is 
the  same  affection  and  must  be  treated  in  the  same  way  as  lupus  located 
elsewhere.  The  lesions,  as  a  rule,  assume  a  ringed  form,  and  to  secure 
good  results  the  tissues  for  some  distance  beyond  the  ring  must  be  de- 
stroyed or  removed,  just  as  in  treating  cancer. 

Psoriasis  in  rare  instances  may  be  localized  upon  the  scrotum. 

After  disappearance  of  the  lesions,  pigmented  spots  may  remain  for  a 
long  time  at  their  site,  probably  because  of  the  tendency  on  the  part  of 
the  scrotum  to  become  pigmented  after  any  irritation. 

Dermatitis  may  arise  from  any  local  irritant  or  may  follow  the  in- 
gestion of  certain  drugs.  It  is  not  infrequently  due  to  the  use  of  mercu- 
rial ointment  for  the  cure  of  pediculosis,  and  is  at  times  found  after  the 
employment  of  strapping  for  enlarged  testicle,  due  to  the  irritation  of  the 
plaster.  Those  who  suffer  from  ivy-poison  often  have  the  scrotum  impli- 
cated in  the  dermatitis  along  with  the  face,  hands,  and  other  parts.  Some 
persons  who  possess  an  idiosyncrasy  as  to  quinine  show  a  special  tendency 
to  dermatitis  of  the  scrotum  after  the  use  of  the  drug,  while  in  other  cases 
the  first  manifestations  of  irritation  are  noticed  about  the  prepuce  and 
glans  penis.  Arsenical  eruptions  localized  upon  the  scrotum  have  been 
reported  as  occurring  among  men  whose  work  brings  them  much  in  con- 
tact with  arsenic.  The  treatment  is  that  for  similar  dermatitis  elsewhere 
located,  and  is  usually  simple  and  successful  when  the  exciting  cause  has 
been  once  eliminated. 

Intertrigo  affecting  the  scrotum  and  contiguous  region  of  the  thigh 
is  especially  prevalent  in  childhood,  from  slight  causes.  In  the  adult  it 
is  for  the  most  part  seen  in  the  army  and  in  those  who  walk  much  or  ride 
horseback.  It  is  especially  prone  to  attack  fleshy  men  and  those  of 
uncleanly  habits.  In  the  former  it  often  proves  a  very  obstinate  con- 
dition. 

To  secure  prompt  recovery  scrupulous  cleanliness  is  necessary,  and  the 
frequent  removal  of  all  offending  secretions  which  might  prove  irritating. 
Kesorcin  ointment  in  two-per-cent  strength,  with  twenty-five-per-cent 
lanolin,  usually  gives  excellent  results.  A  suspensory  bag  should  be 
worn,  and  the  scrotum  prevented  from  contact  with  the  skin  of  the  groin 
and  thigh. 

Simple  dusting-powders  are  useful,  and  sliould  be  continued  after  all. 
redness  has  disappeared. 

Molluscum  Contagiosum. — This  disease  quite  commonly  affects 
the  scrotum,  and  at  times  this  is  the  sole  region  on  which  the  molluscum 
growths  are  to  be  found,  although  the  penis  is  most  apt  to  show  them  at 


CUTANEOUS  AFFECTIONS.  883 

the  same  time.  "When  large  and  grouped,  the  diagnosis  lies  between  this 
affection  and  sebaceous  cysts.  Treatment  by  scraping  out  with  the  cu- 
rette and  applying  nitrate  of  silver  to  the  base,  or  simply  washing  with 
a  1-2,000  bichloride  solution,  suffices  for  a  cure. 

Pityriasis  versicolor  occasionally,  though  rarely,  occupies  the  same 
location  upon  the  scrotum  and  thigh  as  an  eczema  marginatum.  It  is 
much  more  readily  cured  than  the  latter,  often  requiring  no  more  than 
a  few  applications  of  tincture  of  iodine. 

Scabies  finds  one  of  its  most  frequent  locations  uj)on  the  genitals. 
It  may  be  readily  convej'cd  to  the  scrotum  and  penis  by  the  hands.  An 
eczema  of  the  scrotum  may  result  in  neglected  cases. 

Sebaceous  Cysts. — Cysts  of  the  scrotum  sometimes  attain  the  size 
of  filberts  or  even  larger  dimensions,  and  wben  occurring  in  groups  pre- 
sent quite  a  noticeable  deformity.  They  are  for  the  most  part  situated 
in  the  upper  portion  of  the  sac.  Treatment  consists  in  incision  of  the 
skin,  enucleation  of  the  cyst  with  its  walls  unruptured,  or,  if  this  fail, 
evacuation  of  the  contents  and  scraping  out  the  sac  with  the  curette, 
followed  by  free  antiseptic  washing.  Small  cysts  can  be  squeezed  out 
between  the  thumbs  after  incision  of  the  skin. 

Pigmentary  Affections. — The  scrotum  is  very  apt  to  become 
deeply  pigmented  after  persistent  scratching,  or  in  fact  after  any  irrita- 
tion, and  at  about  the  time  of  puberty,  notably  in  dark-skinned  persons, 
a  natural  increase  in  the  pigmentation  takes  place,  amounting  in  some 
instances  almost  to  blackness. 

Vitiligo  is  occasionally  seen  in  association  with  the  same  disease,  so 
often  found  upon  the  penis. 

Treatment  has  little  effect  upon  this  condition.  Should  advice  be 
sought  on  account  of  the  pigmentation  of  chloasma,  a  strong  solution  of 
bichloride  (five  grains  to  the  ounce),  to  blister  and  cause  the  skin  to  peel, 
offers  the  best  chances  of  success.  Pyrozone,  the  name  given  to  a  fifty- 
per-cent  solution  of  peroxide  of  hydrogen  in  ether,  will  effect  the  same 
purpose.  A  draclim  each  of  ammoniated  mercury  and  bismuth  subnitrate 
to  the  ounce  of  vaseline  has  acted  well  in  some  instances. 

Ulcers. — Almost  invariably  ulceration  of  the  scrotum  is  chancroidal 
or  syphilitic.  Tuberculosis  of  the  testicle  as  well  as  hagmatoma,  various 
forms  of  injury,  etc.,  may  implicate  the  scrotum  secondarily. 

Gross  has  described  an  xilcere  soudain  which  in  the  short  space  of 
twenty-four  hours  destroyed  the  scrotum  of  a  fifteen-day-old  child  down 
to  the  vaginalis.  The  nature  of  the  process  is  not  given,  but  it  would 
seem  probable  that  the  condition  was  akin  to  the  rapidly  ulcerating 
stomatitis  in  childhood  usually  called  noma. 

Erysipelas. — Erysipelas  invades  the  scrotum  by  spreading  from 
some  other  region  much  more  commonly  than  it  starts  in  the  scrotal 
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tissues  themselves ;  still,  in  injuries,  and,  as  I  have  observed  it  several 
times,  after  ritual  circumcision,  the  first  manifestations  of  the  infection 
are  seen  here.  Erysipelas  migrans  in  childhood  is  very  apt  to  involve 
the  scrotum,  and  the  swelling  of  the  tissues  becomes  very  pronounced, 
while  much  tension  and  pain  are  occasioned.  Primary  erysipelas  of  the 
scrotum  may  start  from  a  fistulous  tract,  an  excoriation,  bite  of  an  insect, 
or  wound  of  the  tissues  accidentally  or  surgically  inflicted.  It  is  rare. 
Erysipelas  may  be  followed  by  gangrene  of  the  scrotum,  and  this  is 
probably  the  origin  of  many  obscure  cases  in  which  the  cause  of  the 
o^ano-rene  is  not  found. 

Phlegmonous  erysipelas  occurs,  as  a  rule,  only  in  the  aged  and  infirm. 
The  scrotum  here  becomes  mottled,  marbled,  or  black,  from  excessive 
extravasation  of  blood.  The  enlargement  is  often  extreme,  and  the 
tumor  thus  produced  is  tense  and  has  a  smooth,  shining  surface. 

Phlegmon  is  rare.  Any  prolonged  local  irritation  causing  injury  to 
the  surface  may  cause  its  development.  Thus  it  is  seen  to  follow  the 
presence  of  a  foreign  body  in  the  scrotal  wall,  the  escape  into  the  skin  of 
an  injection  used  for  hydrocele,  a  urinary  fistulous  tract,  the  injury  of  a 
contusion,  or  the  friction  incidental  to  a  forced  march.  Circumscribed 
phlegmon  is  commonly  surrounded  by  a  zone  of  oedema  which  subsides 
as  soon  as  the  pus  is  evacuated,  and  this  should  be  accomplished  as  soon 
as  it  is  detected.  Fever  and  insomnia  are  apt  to  be  the  most  marked 
symptoms.  In  diffuse  phlegmonous  erysipelas  there  is  great  tumefaction 
and  the  process  is  very  prone  to  spread  to  the  perinseum  and  lower 
abdominal  region,  and  it  would  appear  that  the  anatomical  conditions 
which  determine  the  course  and  limits  of  infiltrated  urine  operate  in  the 
same  way  as  in  the  case  of  phlegmon  of  the  scrotum.  This  condition 
may  prove  rapidly  fatal,  and  in  the  more  benign  cases  a  typhoid  state 
with  high  temperature  and  grave  symptoms  may  be  present.  Even  in 
apparently  mild  cases  all  infiltrated  areas  should  be  freely  incised,  the 
lines  of  incision  cauterized,  and  antiseptic  dressings  applied.  In  simple 
erysipelas  I  have  found  ichthyol  in  collodion  an  excellent  application. 
Erysipelas  beginning  in  the  scrotum  might  be  prevented  from  spreading 
to  the  general  surface  by  applying  an  adhesive  band  firmly  about  the 
apex  of  the  bag  at  the  peno-scrotal  junction,  in  such  a  way  as  to  con- 
strict the  lymphatics  without  making  undue  pressure  on  the  cord  and 
vessels. 

ELEPHANTIASIS  OP  THE  SCROTUM, 

Elephantiasis  scroti,  with  or  without  implication  of  the  lower  ex- 
tremities, is  quite  a  rare  disease  in  the  United  States,  especially  among 
the  native  population,  being  more  common  among  the  blacks  in  the 
South  than  elsewhere. 
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It  is  more  or  less  prevalent  in  Egypt,  India  (Lower  Bengal),  China, 
Samoa,  Barbadoes,  and  parts  of  South  America,  and  appears  to  flonrisli 
best  near  the  seaboard.  Two  forms  are  usually  considered  to  exist — the 
firm,  Tiypertro])Tiied  variety  and  the  soft  lymph  scrotum^  also  called  at 
times  pseudo-elephantiasis,  and  by  E,indfieisclip«c%6?erw/a  lymjphangiec- 
tatioa. 

Dr.  Fenger,  of  Chicago,  believes  that  the  so-called  lymph  scrotum  is 
only  the  early  stage  of  elephantiasis,  in  which  the  tissues  are  still  soft  and 
cedematous,  permitting  the  formation  of  thin-walled  transparent  bullae 
over  the  surface  of  the  tumor.  These  bullae  may  burst,  allowing  a  milky 
fluid  to  escape,  and  be  attended  with  a  temporary  decrease  in  the  size  of 
the  growth.  Enlargement  of  the  lymphatic  glands  is  a  common  accom- 
paniment, and  if  an  abraded  surface  permits  the  entrance  of  pus  microbes 
suppuration  may  take  place.  In  the  succeeding  stages  the  skin  becomes 
nodular  and  leathery,  and  there  is  a  formation  of  crusts  and  scales. 

The  two  varieties  resemble  each  other  greatly,  if  they  are  not  iden- 
tical, and  clinically  there  is  no  distinction  to  be  made  between  them. 
Manson  has  indeed  shown  that  elephantiasis,  lymph  scrotum,  and  chyluria 
are  all  related  and  due  to  a  common  cause — the  Jilaria  sanguinis  hmninis. 
The  scrotum  in  this  disease  may  attain  enormous  proportions  and  prevent 
locomotion  by  its  weight,  which  may  equal  that  of  the  rest  of  the  body, 
or  ma}'-  be  of  even  greater  weight.  In  such  a  case  one  might  speak 
of  an  operation  as  being  undertaken  to  remove  the  patient  from  the 
tumor ! 

Dr.  Browne,  surgeon  to  the  General  Hospital  in  Madras,  successfully 
removed  a  growth  which  measured  over  six  feet  and  a  half  in  diameter, 
the  urine  being  passed  from  an  opening  at  two  feet  and  a  half  from  the 
pubis.  The  weight  was  found  to  be  one  hundred  and  twenty-four  and 
three  quarter  pounds. 

Elephantiasis  of  the  scrotum  usually  begins  as  an  induration  of  lim- 
ited extent  in  the  more  dependent  portion  of  the  sac,  and  gradually  ex- 
tends by  infiltration  of  neighboring  tissues,  slowly  at  first  and  then  more 
quickly ;  but  while  its  development  may  extend  over  a  period  of  years, 
the  increase  is  always  more  rapid  than  in  elephantiasis  of  the  extremity. 
It  is  not  contagious  nor  hereditary,  and,  although  erdemic  in  the  coun- 
tries mentioned,  sporadic  cases  may  occur  anywhere.  It  develops  rarely 
in  youth  or  advanced  age,  the  majority  of  instances  beginning  between 
the  ages  of  twenty  and  forty.  The  relative  frequency  of  scrotal  elephan- 
tiasis is  shown  by  the  statistics  of  Araujo  (Atlas  des  maladies  de  la  peau, 
Rio  de  Janeiro,  188Y)  to  be  about  five  per  cent,  or  twenty-one  instances 
in  four  hundred  cases  of  the  disease  observed.  Of  these,  two  were  of  the 
scrotum  alone,  fourteen  of  the  scrotum  and  penis,  and  five  of  the  scrotum 
and  one  extremity. 
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Symptomatology. — There  are  few  subjective  symptoms  attending 
the  onset  of  elephantiasis.  It  is  usually  a  painless  affection,  but  at  first 
pains  in  the  lumbar  region,  in  the  testes  or  groins  may  be  complained  of, 
together  with  swelling  of  the  spermatic  cord.  The  first  manifestations  of 
the  disease  may  appear  after  an  attack  closely  resembling  erysipelas,  and 
such  attacks  may  recur  during  its  course,  or  simply  erythematous  redness 
with  swelling,  and  anaesthesia  of  the  skin  may  occur  at  intervals.  The 
temperature  is  usually  somewhat  elevated,  and  recurrent  exacerbations  of 
fever,  attended  by  enlargement  of  the  scrotum,  are  the  rule.  This  increase 
in  size  at  irregular  periods  decreases  again  when  the  temperature  falls,  but 
each  succeeding  attack  leaves  the  parts  permanently  larger  than  the  last. 
A  lymphorrhcea  or  serous  exudation,  attended  by  the  production  of  bullae 
over  the  surface,  may  occur,  and  the  skin  gradually  assumes  a  thick  and 
rough  character.  The  sebaceous  glands  and  hair-bulbs  atrophy,  and  the 
hairs  fall  out.  The  penis  gradually  becomes  lost  to  view,  and  a  depres- 
sion forms  in  the  tissues  corresponding  to  the  orifice  of  the  urinary  canal. 

When  the  growth  has  reached  a  large  size  it  begins  to  cause  annoy- 
ance by  its  weight  and  bulk,  which  render  locomotion  difficult,  as  well  as 
to  produce  in  almost  all  cases  a  certain  mental  distress.  The  accompany- 
ing plate,  taken  from  Dr.  Morrow's  collection  of  original  photographs, 
illustrates  the  latter  condition.  The  rough  and  uneven  nature  of  the  sur- 
face, together  with  wart-like  elevations,  are  well  shown. 

Pathology. — All  the  tissues  are  hypertrophied  as  a  result  of  inflam- 
mation and  occlusion  of  the  lymphatics. 

The  chief  pathological  change  found  is  an  excessive  connective-tissue 
growth.  Microscopical  examination  of  a  scrotal  tumor  removed  by  Dr. 
Fenger  showed  thickening  of  the  epidermal  and  papillary  layers.  The 
epithelial  cells  were  normal  in  shape  and  size.  Thick  bundles  of  non- 
fibrillar  connective  tissue  and  occasional  connective-tissue  corpuscles  of 
normal  size  and  shape  were  found.  There  was  enormous  thickening  of 
all  vessels,  the  small  veins  being  five  times  the  normal  size.  The  thicken- 
ing of  the  wall  was  mainly  in  the  external  coat,  the  endothelium  not  par- 
ticipating. Leucocytes  were  present  in  the  perivascular  spaces,  mth  isl- 
ands of  young  granulation  tissue.  There  was  no  enlargement  of  the 
lymph  spaces  or  of  the  lymphatics,  but,  according  to  the  observer,  some 
of  the  islands  occupied  by  embryonal  cells  were  lymph-vessels  or  spaces 
in  a  state  of  plastic  inflammation — a  view  which  seems  very  probable. 
There  may  be  increase  in  the  fatty  as  well  as  in  the  areolar  tissue,  and 
endoarteritis  as  well  as  periarteritis  and  pldebitis  may  be  present. 

Etiology. — The  primary  cause  of  elephantiasis  in  most  cases  has 
been  shown  by  Manson,  Lewis,  Bancroft,  and  others  to  be  the  presence  of 
the  filaria  sanguinis  hominis,  and  this  view  is  shared  by  Maitland  in  his 
recent  work  on  Elephantiasis  and  Allied  Disorders. 


PLATE  VIII. 


Elephantiasis  of  the  Scrotum  (Morrow.) 
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Manson  believed  that  all  the  phenomena  of  the  disease  could  he  ex- 
plained on  this  theory.  Lewis  (Lancet,  September  20,  187^)  found  an 
adult  iilaria  worm  in  a  lymphatic  vessel  of  a  scrotal  elephantiasis.  The 
filaria  Bancrofti,  as  it  is  sometimes  called,  is  a  thin,  white  worm  three 
to  four  inches  in  length  and  of  the  thickness  of  a  hair.  It  is  capable  of 
laying  thousands  of  eggs.  It  is  thought  probable  that  inflammation  may 
be  caused  by  the  chemical  products  of  the  excretions  of  these  worms, 
and  in  non-epidemic  regions  that  any  irritative  inflammation,  such  as  that 
produced  by  erysipelas  or  syphilis,  may  have  the  same  result. 

The  secondary  cause  is  obstruction  of  the  lymphatic  channels  either 
through  the  production  of  embolism,  by  the  filaria  itself  or  its  ova,  or 
by  the  occurrence  of  inflammatory  obstruction.  Mapother  (Philadelphia 
Medical  Times,  I^ovember  15,  1887)  explains  the  frequency  of  scrotal 
implication  on  the  theory  that  the  lymph  here  has  to  rise  from  such  a  de- 
pendent organ  against  the  force  of  gravity.  When  obstruction  is  com- 
plete, according  to  Maitland,  the  firmer  form  of  elephantiasis  results,  and, 
when  incomplete,  lymphorrhoea  and  lymphatic  varix  are  produced. 

Enlargement  of  the  lymphatic  glands  often  precedes  the  development 
of  the  disease,  and  this  is  thought  by  some  to  have  an  important  etio- 
logical bearing  on  its  production. 

It  is  not  yet  settled  that  all  cases  have  the  same  etiology,  and  many 
believe  that  any  condition  giving  rise  to  lymphatic  obstruction  and  lym- 
phangitis is  capable  of  producing  elephantiasis  in  the  absence  of  filaria. 

Diagnosis. — Elephantiasis  can  only  be  confounded  with  other  dis- 
eases in  the  early  stages.  The  slow  development  of  the  swelling,  the  ex- 
acerbations and  absence  of  marked  symptoms  pointing  to  any  other  con- 
dition would  suggest  this  disease,  especially  in  tropical  regions.  Con- 
firmatory evidence  would  be  furnished  by  the  discovery  of  the  filaria 
sanguinis  ho'rninis  in  the  blood.  It  has  no  connection  with  lepra,  though 
lepers  occasionally  acquire  it.  It  is  to  be  distinguished  from  simple  hyper- 
trophy, cedema,  and  fibroma. 

Prognosis. — This  disease  must  be  looked  upon  as  benign,  having  lit- 
tle effect  upon  the  general  system  and  little  influence  upon  the  expectancy 
of  the  individual,  not  materially  shortening  life.  The  prognosis,  so  far 
as  operation  is  concerned,  is  excellent,  especially  in  recent  years. 

Kocher's  statistics  (Die  Krankheiten  der  Mannlichen  Geschlechtsor- 
gane,  Deutsche  Chirurgie  von  Billroth  und  Leucke,  1887)  give — 
27  per  cent  mortality  for  61  cases  (Fayrer). 
9i      "  ''  "     21     "      (Ballingall). 

5        "  "  "  161     "      (Esdaile). 

3^^    "  "  "     61     "      (Manson). 

li      "  "  "  138     "      (Turner). 

Maitland  gives  the  mortality  in  the  Calcutta  Medical  College  Hospital 
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as  18"2  and  17*7  per  cent  from  published  statistics,  but  it  is  said  tliat  more 
recent  statistics  bring  tlie  rate  down  to  only  four  per  cent.  In  correc- 
tion of  the  above  statistics,  Dr.  Fayrer  has  recently  written  to  the  Indian 
Medical  Gazette,  stating  that  his  published  reports  show  one  hundred 
and  ninety-three  cases  operated  upon,  with  thirty-five  deaths,  or  a  little 
over  eighteen  per  cent  mortality  instead  of  twenty-seven  per  cent.  These 
cases  were  operated  in  the  pre-antiseptic  epoch  beginning  with  the  year 
1859. 

Turner's  report  was  made  in  the  Glasgow  Medical  Journal  of  June, 
1882. 

For  a  good  prognosis  regarding  recurrence  after  operation  all  dis- 
eased tissue  must  be  carefully  removed.  In  rare  instances  atrophy  of  the 
testicles  has  been  observed,  but  in  most  cases  the  genital-  functions  are  not 
interfered  with,  and  impotence  does  not  follow.  In  view  of  this  fact  an 
eft'ort  should  be  made  in  operation  to  save  the  penis  and  testes,  as  can  be 
done  in  most  instances  without  much  difficulty.  Hydrocele  and  hernia 
complicate  a  certain  proportion  of  cases.  Suppuration  in  lymph  scrotum 
is  rapidly  fatal  at  times,  especially  in  those  of  enfeebled  constitution. 

Treatment. — The  early  management  of  a  case  of  developing  ele- 
phantiasis includes  antiphlogistic  measures  before  the  occurrence  of  much 
hyperplasia,  together  with  pressure  made  by  means  of  elastic  bandages  or 
strapping  carefully  applied,  rest,  and  antipyretics.  If  there  is  anything 
in  the  history  or  appearances  that  suggests  syphilis,  mercurials  may  be 
advantageously  applied  locally,  while  the  iodide  of  potash  is  given  by  the 
mouth,  and  this  form  of  medication  has  in  fact  been  found  beneficial  in 
the  absence  of  any  specific  taint. 

In  the  febrile  attacks  quinine  and  arsenic  have  been  found  useful,  and 
change  of  climate  is  often  very  beneficial.  Many  cases  are  never  seen  by 
the  surgeon  until  the  tumor  has  attained  a  considerable  size,  and  then  the 
knife  has  been  considered  the  only  resource.  The  rule  of  the  older  sur- 
geons was  to  make  no  attempt  to  save  the  genitals  in  tumors  weighing 
over  fifty  pounds,  but  this  rule  should  never  be  followed.  In  none  of 
Turner's  cases  was  the  penis  sacrificed,  and  in  none  were  both  testicles 
removed. 

The  testes,  if  dissected  out  and  left  lying  upon  the  perinseum,  usually 
draw  up  into  place  and  become  covered  over  with  granulations.  If  the 
tunica  vaginalis  is  hypertrophied,  the  rule  is  to  remove  it  along  with  the 
growth.  Where  practicable,  flaps  should  be  made  to  cover  in  both  penis 
and  testes,  or,  in  fact,  a  new  scrotum  produced  by  plastic  operation.  Fen- 
ger  advises  a  median  and  two  smaller  lateral  flaps,  the  median  for  the 
penis,  and  the  latter  to  meet  a  single  broad  posterior  flap  and  cover  in  the 
testes. 

The  chief  source  of  danger  and  annoyance  in  tlie  operation  is  haemor- 
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rhage.  The  vessels  are  numerous,  large,  and  diseased,  and  success  de- 
pends very  largely  upon  tlie  thoroughness  with  which  their  ligation  is 
attended  to.  In  a  twenty-two-pound  tumor  removed  by  Fenger  sixty 
ligatures  were  applied,  and  more  than  this  are  often  required  for  larger 
growths. 

Formerly  soft  twisted  rope  was  mostly  employed  to  constrict  the 
pedicle  and  prevent  haemorrhage,  and  Lister's  tourniquet  has  been  used 
to  compress  the  abdominal  aorta.  The  elastic  constrictor  has  also  been 
in  vogue,  but  it  is  liable  to  slip  and  has  therefore  fallen  into  disfavor. 
The  best  method  of  controlling  hsemorrhage  appears  to  be  by  means  of 
the  Turner  clamp  (see  Glasgow  Medical  Journal,  June,  18S2,  for  illus- 
tration). It  must  be  applied  to  the  topmost  portion  of  the  pedicle  after 
the  presence  of  hernia  has  been  carefully  excluded.  After  removal  of 
the  tumor  one  end  of  the  clamp  can  be  loosened  at  a  time,  thus  giving 
opportunity  to  ligate  the  vessels  slowly  and  make  the  operation  bloodless. 

Electricity  by  means  of  the  constant  current  is  well  spoken  of  by 
Liebig  and  Rohe  (Practical  Electricity  in  Medicine  and  Surgery,  Phila- 
delphia, 1890).  It  surely  seems  a  rational  means  of  treatment  in  cases 
not  too  advanced,  and  one  which  might  render  cutting  operations  much 
less  frequently  necessary.  Silva  Araujo,  who  has  probably  had  the  most 
extensive  experience  with  electricity  as  a  means  of  treating  elephantiasis, 
says  that  while  this  method  requires  the  greatest  perseverance  and  pa- 
tience, it  is  always  beneficial  if  applied  regularly  in  suitable  cases.  The 
induction  current,  by  stimulating  the  vessels,  increases  the  circulation  of 
both  blood  and  lymph ;  and  while  the  continuous  current  acts  as  a  sol- 
vent of  the  masses  of  connective  tissue,  the  former  determines  a  rapid 
absorption  of  the  products  of  this  solution.  A  combination  of  these 
currents  has  hence  been  found  most  useful. 

Electrolysis  by  means  of  needles  introduced  into  the  tissues  has  also 
been  used  with  advantage.  From  three  to  five  needles  made  antiseptic 
are  connected  with  the  negative  pole,  while  the  positive  is  applied  to 
some  portion  of  the  body's  surface.  Six  elements  are  employed  to  begin 
with,  and  this  is  gradually  increased  to  sixty.  Electricity  can  thus  be 
used  under  either  of  these  forms  separately  or  in  combination. 

Dr.  Araujo  reported  a  case  of  elephantiasis  of  the  scrotum  associated 
with  chyluria,  lymphatic  scrotum,  craw-craio,  and  erysipelas  in  the  same 
individual  treated  successfully  by  electricity  as  early  as  18TT  (Gazeta 
Medica  da  Bahia,  November,  187T). 

TUMORS  OF  THE   SCROTUM. 

Aside  from  the  sebaceous  cysts  which  have  been  already  referred  to, 
cystic  tumors  of  the  scrotum  are  not  at  all  common.  Dermoid  cysts  may 
occur  here  as  elsewhere,  and  contain  the  usual  skin  elements,  hair  sebum, 
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and  teeth,  as  well  as  bone  and  cartilage.  Such  a  tumor  may  occupy  a 
position  between  tlie  testes  and  occasion  no  annoyance  until  it  becomes 
accidentally  injured.  Tlie  diagnosis  is  made  from  the  history,  being  that 
of  a  congenital  tumor,  and  it  is  to  be  distinguished  from  supernumerary 
testicle  by  want  of  subjective  sensation  on  pressure.  The  diagnosis  is 
rarely  made  before  operation. 

Urinary  Cyst. — According  to  Sajous's  Annual,  vol.  ii,  1888,  Ka- 
rewski  observed  a  scrotal  tumor  the  size  of  the  fist,  wliich,  on  tapping, 
was  foujid  to  contain  a  clear  fluid,  as  in  hydrocele.  It  connected  with  a 
urethral  fistula,  and  pressure  upon  the  tumor  caused  a  flow  of  clear  urine 
from  the  meatus. 

The  treatment  is  excision  of  the  cyst  and  closure  of  the  urethral  fistula. 

Cystic  tnimors  are  rare  and  of  slow  growth.  They  usually  develop 
in  obstructed  sebaceous  follicles,  and,  next  to  the  scalp,  the  scrotum  is  the 
most  frequent  situation  for  them. 

I  have  seen  groups  of  from  ten  to  twenty  distended  tumors,  from  the 
size  of  a  pea  to  that  of  a  large  grape,  occupying  the  upper  half  of  the 
scrotum  and  near  the  middle  line.  Under  the  term  scrotal  cystoma  Curl- 
ing reports  a  case  in  wliich  there  was  an  agglomeration  of  twenty  to 
thirty  cystic  spheres,  with  clear,  serous  contents. 

Hsematoma  or  hsematocele  is  the  name  given  to  the  tumor  formed 
by  extravasated  blood  distending  the  scrotal  pouch.  It  may  be  located  in 
the  dartoid  tissue,  in  the  tunica  vaginalis,  or  in  the  spermatic  cord. 

True  hgematocele  occurs  upon  one  side  of  the  scrotum  only.  The 
skin  covering  the  swelling  is  more  apt  to  be  thinned  than  thickened,  and 
is  more  or  less  tensely  stretched.  There  are  fluctuation,  crepitation,  and 
a  surrounding  induration,  with  lack  of  translucency.  Basil  has  studied 
haematoma  (These  de  Paris,  1890),  and  finds  the  seat  of  predilection  to 
be  the  cellular  tunic  of  the  dartos.  The  blood  constituting  the  tumor 
may  be  fluid  or  clotted.  It  is  usually  caused  by  trauma.  If  the  blood  is 
diffuse,  we  have  partial  haematocele  by  infiltration ;  if  confined  within 
narrow  limits,  it  is  said  to  be  by  extravasation,  or  the  two  conditions  may 
coexist.  Extravasation  is  frequently  between  the  skin  and  the  dartos. 
Basil  has  shown  that  a  serous  cavity  exists  in  the  subdartic  cellular  tissue, 
and  this  probably  often  presents  a  favorable  location  for  the  extravasated 
blood.  Symptoms  complained  of  are  principally  heaviness  and  dragging 
in  the  region  of  the  testicles.  There  may  be  ecchymosis  of  the  skin,  and 
this  may  extend  from  the  scrotum  over  the  thighs,  abdomen,  and  possibly 
the  back. 

Diagnosis  is  principally  from  fibrous  tumor.  If  skin  is  ecchymosed 
it  is  diagnostic. 

Prognosis. — Absorption  takes  place,  and  there  is  no  suppuration  un- 
less there  be  communication  with  the  outer  air  through  a  wound  by  which 
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germs  can  enter.  Gangrene  or  septicaemia  may  follow  if  germs  gain 
entrance.     At  times  the  extravasated  blood  becomes  encysted. 

Treatment. — Place  a  cushion  or  pad  between  the  thighs,  or  apply  a 
wide  strip  of  adhesive  plaster  across  them  for  the  scrotum  to  rest  upon. 
Use  antiphlogistic  measures  and  cold  applications,  and,  if  inflammatory 
symptoms  threaten  abscess  formation,  open  freely. 

Angeioma  or  Vascular  Tumor  is  usually  congenital.  The  atten- 
tion is,  however,  not  directed  to  it  until  some  injury  or  other  exciting 
cause  stimulates  a  growth  which  is  peculiar  in  being  intermittent,  and 
attended  with  some  inflammatory  symptoms.  The  tumor  may  be  of  firm 
consistence,  or  there  may  be  irregular,  soft  spots  over  its  surface  due  to 
the  presence  of  small  serous  cysts. 

Treatment  by  excision  after  ligature. 

Fibroma  is  very  rare.  A  case  is  reported  by  Ferguson.  It  occurs 
as  a  hard,  lobulated,  and  encapsulated  growth,  which  under  the  micro- 
scope is  found  to  be  composed  of  fibrous  or  fibro-cellular  structure.  Such 
growths  may  attain  a  weight  of  as  much  as  twenty  pounds.  They  are 
especially  seen  in  old  men. 

Diagnosis  is  to  be  made  from  hsematoma,  enchondroma,  elephantiasis, 
and  cancer. 

Treatment. — By  removal,  as  in  elephantiasis. 

Enchondrom.a  is  also  very  rare,  but  instances  have  been  described. 
The  tumor  is  hard,  containing  cartilaginous  lobes  and  possibly  bone 
deposits,  and  may  weigh  five  or  more  pounds, 

Lipom.a  is  of  interest  and  importance  from  the  fact  that  the  testicle 
at  times  becomes  imbedded  in  it  and  may  have  to  be  removed.  It  is 
rare,  and  seldom  attains  a  large  size.  Kimball  has  reported  an  instance 
in  which  the  growth  weighed  two  pounds.  When  small  it  may  simulate 
a  supernumerary  testicle.  It  may  have  its  point  of  origin  in  the  sper- 
matic cord. 

Epitlieliom.a. — Epithelial  cancer  of  the  scrotum  is  the  form  of 
carcinoma  usually  encountered.  It  commonly  begins  as  a  warty  growth 
upon  the  surface,  which  like  similar  growths  elsewhere  may  remain  as  an 
apparently  benign  aifair  for  a  term  of  years  until  some  irritation  or  injury 
excites  the  malignant  tendency.  In  tlie  succeeding  stages  the  growth 
softens,  becomes  more  highly  vascular,  is  now  for  the  first  painful  at 
times,  the  surface  becomes  covered  with  a  crust  or  scab,  which  falls  off, 
exposing  an  ulcerating  and  possibly  bleeding  surface,  A  small  indurated 
nodule  may  first  be  noticed  in  the  absence  of  any  previous  wartlike 
growth.  The  development  is  slow  but  surely  fatal  unless  excised  freely 
and  sufliciently  early.  Such  a  growth  beginning  on  the  scrotum,  accord- 
ing to  Taylor's  observations,  may  invade  the  penis. 

This  disease  was  once  quite  common  in  Great  Britain,  and  was  called 
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chimney-sweep's  cancer  because  of  the  relative  frequency  with  which 
it  occurred  in  those  following  this  occupation — the  soot  being  retained 
in  the  folds  of  the  scrotal  skin  until  an  irritation  was  produced  which 
led  to  thickening  and  subsequent  cancerous  growth.  ISTow  that  chim- 
neys are  no  longer  swept  in  the  old  way  the  name  has  lost  its  signifi- 
cance here,  but  according  to  Yolkmann,  those  who  work  in  the  coal-tar 
products,  paraffine,  etc.,  and  according  to  Andrews,  those  occupied  as 
smelters,  are  liable  to  this  form  of  cancer. 

Encephaloid  carcinoma  and  scirrhus  are  rarely  observed.  The  for- 
mer, if  pigmented,  is  termed  melanotic.  In  any  form,  if  the  inguinal 
glands  are  implicated  they  must  be  dissected  out  at  the  time  of  opera- 
tion. 

A  vegetating  cancer  suggesting  in  appearance  a  cauliflower  or  mush- 
room, is  to  be  diagnosed  from  fungus  of  the  testicle.  The  surface  of 
this  form  bleeds  easily,  and  the  margin  of  the  scrotal  orifice  through 
which  the  cancerous  growth  escapes  is  as  though  pinked. 

Sarcoma  is  extremely  rare,  both  the  melano-sarcoma  and  myxo-sar- 
coma. 

Tuberculosis. — Primary  tuberculosis  of  the  scrotum  has  been 
studied  by  Eocliette  (These  de  Paris,  1885).  It  is  very  rare.  In  tuber- 
culosis of  the  testes  an  inflammatory  oedema  of  the  scrotal  tissues  is 
observed  in  which  the  skin  is  stretched,  glazed,  and  red.  The  various 
layers  become  infiltrated,  thickened,  and  lardaceous,  especially  about  the 
orifices  of  fistulse.  When  the  latter  have  healed  this  condition  dis- 
appears.    Occasionally  secondary  tuberculous  infection  takes  place. 
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By  JAMES  BELL,  M.  D. 

HEMATOCELE. 

Definition. — Hsematocele,  by  which  we  mean  a  tumor  caused  by  the 
effusion  of  blood,  may  occur  into  the  tunica  vaginalis  (vaginal),  into  the 
substance  of  the  testicle  (parenchymatous),  or  into  the  spermatic  cord. 

Etiology. — It  is  practically  always  due  to  injury,  and  very  often  oc- 
curs in  connection  with  hydrocele.  Blood  is  frequently  poured  out  into 
the  cavity  of  the  tunica  vaginalis  after  the  tapping  of  a  hydrocele,  gen- 
erally from  the  wounding  of  a  vessel  by  the  instrument,  but  occasionally, 
perhaps,  from  the  removal  of  the  pressure  of  the  hydrocele  fluid  upon 
the  vessels  of  the  vaginal  walls.  Other  causes  are  blows  upon  the  tes- 
ticle and  strains,  as  in  heavy  lifting. 

Predisposing  causes  are  diseased  conditions  of  the  walls  of  the  blood- 
vessels, haemophilia,  etc.  Hsematocele  of  the  substance  of  the  testicle 
(parenchymatous)  rarely,  if  ever,  occurs  alone.  It  is  usually  connected 
with,  and  of  secondary  importance  to,  hsematocele  of  the  tunica  vaginalis. 

Symptoms. — Hgematocele  of  the  testicle  appears  as  a  globular  uni- 
form tumor,  largest  below,  painless,  except  when  the  tension  is  great,  as 
in  a  very  large  tumor  or  where  the  effusion  is  parenchymatous  ;  opaque, 
heavy  and  resistant  to  the  feel,  when  recent.  Inflammatory  thickening  of 
the  tissues  soon  takes  place  when  the  tumor  becomes  dense  and  hard,  and 
may  be  mistaken  for  a  neoplasm  of  the  testicle.  The  inflammatory  pro- 
cess which  first  involves  the  tunica  vaginalis  extends  to  the  scrotal  tissues, 
and  if  acute  may  end  in  abscess,  especially  in  aged  or  debilitated  subjects. 
More  frequently,  however,  the  process  is  of  a  more  chronic  nature,  and 
may  continue  for  months  or  years.  In  such  cases  the  tunica  vaginalis 
becomes  greatly  thickened,  dense,  and  hard,  and  loses  to  a  great  extent,  or 
altogether,  its  character  as  a  serous  membrane.  Wasting  of  the  testicle 
may  take  place,  especially  if  haemorrhage  has  occurred  in  its  substance, 
and  diagnosis  becomes  exceedingly  difficult  even  after  an  exploratory  in- 
cision has  been  made.  The  irregular  sac  will  be  found  to  contain  a 
brownish,  greenish,  diffluent  substance,  often  described  as  resembling 
coffee-grounds  and  sometimes  contains  cholesterine.  This  is,  of  course, 
the  remains  of  the  degenerated  blood-clots. 
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Diagnosis. — In  recent  cases,  and  wliere  a  reliable  history  can  be  ob- 
tained of  the  sudden  development  of  the  tumor  after  injury,  diagnosis  is 
sometimes  easy.  When  an  acute,  intense  inflammation  has  developed  and 
more  particularly  in  the  chronic  cases,  diagnosis  is  difiicult  and  often  im- 
possible. It  is  well  to  remember  that  the  testicle  ordinarily  preserves  the 
same  relation  to  the  tumor  as  in  hydrocele,  lying  posteriorly  and  toward 
the  bottom  of  the  scrotum,  Avhere  it  may  be  distinguished  from  the  bulb 
of  the  tumor  by  yielding  its  characteristic  sensation  on  pressure. 

Treatment. — In  recent  cases  of  slight  or  moderate  effusion,  rest  in 
bed,  elevation  of  the  testicle,  restricted  diet,  and  free  evacuation  of  the 
bowels  daily,  will  usually  be  found  sufficient.  If  seen  early,  while  the 
haemorrhage  is  still  progressing,  ice  may  be  applied,  and  at  a  later  period 
absorption  may  be  hastened  by  hot  applications  containing  acetate  of  lead 
and  opium,  to  relieve  pain  if  necessary.  In  very  exclusive  effusions  the 
sac  should  be  laid  open,  the  clots  removed,  and  bleeding  points  secured. 
This  operation,  performed  with  modern  surgical  precautions,  is  simple 
and  safe,  and,  in  addition  to  greatly  hastening  recovery,  it  is  the  surest 
method  of  preserving  the  integrity  of  the  testicle.  When  suppuration 
has  occurred,  free  incision,  washing  and  draining  the  cavity  are  of  course 
indicated. 

In  the  chronic  cases  free  incision  and  drainage  are  also  indicated,  but 
care  must  be  taken  not  to  injure  the  testicle,  which  is  often  difficult  to 
recognize,  unless,  indeed,  it  be  already  disorganized,  when  it  should  be 
removed,  with  the  thickened  and  altered  tunica  vaginalis. 

Hsematocele  of  the  Cord  is  a  very  rare  affection,  but  one  which 
may  occur  in  good  health  and  independently  of  any  disease  of  the  genital 
organs.  Its  causes  are  direct  violence  and  sudden  and  severe  strain,  as 
in  lifting  a  heavy  weight.  Curling  mentions  that  Mr.  Pott  has  related 
three  cases,  all  of  which  occurred  in  this  way  (from  strain) ;  one  of  these 
occurred  in  a  young  man  while  straining  at  stool.  In  either  case  the 
blood  is  effused  into  the  tissues  of  the  cord,  producing  a  fusiform  swelling, 
which  in  cases  caused  by  direct  violence  may  be  obscured  by  effusion  of 
blood  into  the  surrounding  subcutaneous  tissues. 

Diagnosis. — Such  a  tumor  suddenly  developed,  in  this  situation, 
after  injury  or  straining  efforts,  may  be  mistaken  for  a  hernia.  Careful 
examinations  will,  however,  fail  to  discover  any  of  the  characteristic 
signs  of  hernia  ;  and  a  few  hours'  delay,  during  which  the  hfematocele  will 
become  hard  and  tense,  with  probably  ecchymoses  into  the  surrounding 
parts,  will  greatly  aid  in  clearing  up  the  diagnosis. 

Treatment  must  be  conducted  on  the  same  principles  as  in  hsemato- 
cele of  the  testicle ;  encysted  hydrocele  of  the  cord  may  be  converted  into 
a  hsematocele,  and  should  be  dealt  with  in  the  same  way  as  an  ordinary 
haematocele  of  the  tunica  vaginalis. 
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Free  Bodies  in  the  Tunica  Vaginalis. — Free  bodies  have  been 
found  in  the  tunica  vaginalis,  usually  in  connection  with  hydrocele,  of 
which  they  were  probably  the  cause.  These  bodies,  which  are  usually 
small  and  cartilaginous,  and  sometimes  contain  bone  elements,  correspond 
to  the  "  floating  cartilages  "  so  often  found  in  the  synovial  sacs,  especially 
of  the  knee-joint.     They  have  probably  a  similar  origin. 

ANOMALIES  OP    THE  TESTICLE. 

Absence  of  the  Testicle. — Cases  of  congenital  absence  of  one  or 
both  testicles  (as  well  as  of  supernumerary  testicles)  have  been  recorded 
from  time  to  time,  but  the  actual  occurrence  of  such  conditions  is  very 
difficult  of  demonstration.  Apart,  however,  from  monstrosities,  and  cases 
iu  which  the  genital  system  is  irregularly  or  imperfectly  developed  as  a 
whole,  there  would  seem  to  be  occasional  instances  of  congenital  non- 
development  of  one  or  both  testicles.  One  of  the  best-authenticated 
examples  of  this  condition  is  the  case  reported  by  Fisher,  of  Boston 
(American  Journal  of  the  Medical  Sciences,  vol.  xxiii,  page  352),  which 
has  been  quoted  by  most  writers  on  this  subject.  In  this  case  the  defi- 
ciency was  noted  at  birth  and  confirmed  by  dissection  after  death,  the 
man  having  died  of  pneumonia  at  the  age  of  forty-five.  It  is  related  that 
this  "  man's  voice  remained  unchanged  at  puberty,  he  had  no  beard  or 
w^hiskers,  the  skin  of  the  pubes  and  scrotum  was  without  hair,  the  penis 
was  not  larger  than  that  of  a  boy  ten  or  twelve  years  old,  and  the  scro- 
tum was  contracted  in  size  "  ;  also  that  "  he  never  exhibited  any  amorous 
propensities  or  desire  for  female  society  "  (Curling).  Irregular  and  im- 
perfect descent  of  the  testicle  as  well  as  atrophy  of  the  organ  must  be 
taken  into  account  in  any  given  case  where  dissection  proves  its  absence 
before  assuming  that  such  absence  is  congenital. 

Supernnmerary  Testicles. — A  considerable  number  of  cases  have 
been  reported  of  men  who  are  said  to  have  had  three  or  four  or  more 
testicles.  In  very  few  of  these  cases,  however,  was  any  attempt  made  to 
demonstrate  this  fact  by  post-mortem  dissection,  and  it  is  doubtful  if  it 
has  ever  been  clearly  demonstrated,  although  Curling  quotes  Blasius  as 
having  examined  the  body  of  a  man  thirty  years  of  age  who  had  two  tes- 
ticles in  the  right  side  of  the  scrotum  and  one  iu  the  left.  It  is  tolerably 
clear,  however,  that  in  most  of  these  cases  the  supposed  supernumerary 
testicle  is  a  small  tumor  of  some  kind,  such  as  an  encysted  hydrocele, 
epiplocele,  omental  hernia,  fatty  or  fibrous  tumor  (the  latter  is  not  I'are  in 
the  epididymis). 

A  case  came  under  the  observation  of  the  writer  a  few  years  ago  of  a 
man  who  appeared  to  have  (and  who  believed  he  had)  two  testicles  in  one 
side  of  the  scrotum  and  one  in  the  other.  He  was  confirmed  in  this 
opinion  by  a  great  many  medical  men  at  home,  and  by  at  least  one  emi- 
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nent  London  surgeon  who  had  examined  him.  This  man  has  since  died, 
but  no  dissection  was  made  post  mortem. 

Size  of  the  Testicle. — The  testicles,  without  doubt,  vary  consider- 
ably in  size  within  natural  limits.  The  mean  dimensions  of  the  normal 
testicle  are  said  by  Curling  to  be  one  inch  and  three  quarters  in  length, 
one  inch  and  a  quarter  in  breadth,  and  one  inch  in  thickness  from  side  to 
side.  He  also  states  that  he  has  found  the  ordinary  weight  of  the  sound 
testicle  of  the  healthy  adult  to  be  six  drachms.  The  left  testicle  is  gener- 
ally a  little  larger  and  heavier  than  the  right. 

Hypertropliy  of  the  Testicle. — Hypertrophy  of  a  compensatory 
character  is  believed  to  occur  when  one  testicle  has  been  removed  or  re- 
mains undescended  in  early  adult  life.  A  certain  amount  of  enlargement 
of  the  testicles  is  also  observed  when  sexual  intercourse  is  regularly  in- 
dulged in  after  a  long  period  of  chastity.  This  corresponds  with  the 
temporary  enlargement  of  the  testicles  observed  in  animals  during  the 
rutting  season  of  the  female. 

Atrophy  of  the  Testicle  has  been  observed  to  follow  upon  a  great 
variety  of  causes.  The  following  are  the  most  important :  Orchitis,  re- 
sulting from  injury  or  disease,  as  mumps  and  gonorrhoea,  injuries  to  the 
brain  or  spinal  cord,  pressure  as  in  varicocele,  hydrocele,  hsematocele, 
the  pressure  of  a  truss,  etc.,  onanism,  and  excessive  sexual  indulgence, 
syphilis  of  the  testicles,  arrest  of  the  blood-supply,  enlargement  of  the 
prostate  gland,  and  iodism  (the  latter  doubtful). 

Atrophy  of  the  testicle  has  been  observed  to  occur  in  cretins  and  idiots, 
and  has  been  seen  in  healthy  boys,  without  apparent  cause.  ]N^ot  only  is 
there  no  reason  to  believe  that  prolonged  chastity  causes  wasting  of  the 
testicles,  but  the  opinions  of  the  best  authorities  are  that  it  does  not  do  so. 
It  is  admitted,  however,  that  when  the  functions  of  the  testicles  have 
not  been  called  into  use  they  probably  cease  to  be  functionally  active  at 
an  earlier  age. 

The  writer  has  observed  a  case  in  wliich  the  excessive  use  of  tobacco 
at  an  early  age  seemed  to  be  the  most  probable  cause  of  atrophy  of  both 
testicles. 

A  young  man,  twenty  years  of  age,  came  under  my  care  in  hospital  for 
stricture  of  the  urethra  five  inches  from  the  meatus.  He  had  a  gleety  dis- 
charge, and  attributed  the  stricture  to  a  gonorrhoea  contracted  two  years  before. 
He  was  slightly  built  and  excessively  nervous,  and  the  testicles  could  only  be 
distinguished  as  the  clubbed  ends  of  the  vasa  deferentia,  about  the  size  of  an 
ordinary  white  bean  each.  He  was,  and  had  been  from  boyhood,  an  inveterate 
tobacco  chewer  and  smoker,  and  had  worked  in  a  tobacco  factory  from  the  age 
of  twelve  years.  He  denied  having  practiced  onanism  or  having  indulged  too 
freely  in  sexual  intercourse,  and  stated  that  the  testicles  had  always  been  small, 
but  that  they  had  begun  to  waste  some  time  before  he  contracted  the  gonor- 
rhoea.    He  had  not  suffered  from  orchitis. 
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Treatment. — In  the  majority  of  cases  nothing  can  be  done ;  but 
where  the  cause  can  be  recognized  and  removed  sufficiently  early,  the 
further  progress  of  the  atrophic  change  may  be  arrested. 

Seat  of  the  Testicle. — Malposition  of  the  testicle,  due  to  irregular 
or  imperfect  descent,  is  frequently  observed.  The  testicle  may  remain 
within  the  abdomen  or  be  arrested  in  the  inguinal  canal  or  upper  part  of 
the  scrotum.  It  is  also  sometimes  found  in  the  groin,  the  crural  region, 
or  the  perinseum. 

The  causes  of  these  abnormalities  in  descent  are  variously  attributed 
to  peritoneal  adhesions,  smallness  of  the  abdominal  rings,  shortness  of  the 
cord,  and  loss  of  power  of  the  gubernaculum  testis.  Testicles  retained 
within  the  abdomen  remain  soft  and  undeveloped,  and,  where  both  are 
retained  {cryptorchidisin),  the  individual  is  generally,  if  not  always,  ster- 
ile, although  sexual  power  and  appetite  usually  remain  unimpaired  or 
even  apparently  sometimes  increased. 

[The  observations  of  veterinary  surgeons  go  to  show  that  cryptorchid- 
ism in  the  horse  is  always  associated  with  sterility,  and  that  such  ani- 
mals show  a  restlessness  not  only  in  the  "season,"  but  all  the  year 
round.] 

When  only  one  testicle  is  retained  within  the  abdomen  {pionarchid- 
ism),  the  descended  testicle,  if  normal,  is  sufficient  for  procreative  pur- 
poses. 

Misplaced  testicles  outside  the  abdomen  (in  the  inguinal  canal,  groin, 
crural  region,  or  perinseum)  are  especially  liable  to  injury,  but  seem 
to  be  capable,  in  some  cases  at  least,  of  a  fair  if  not  full  functional  develop- 
ment, except  when  they  are  retained  in  the  inguinal  canal,  where  the 
limited  space,  muscular  pressure,  and  constant  exposure  interfere  with 
development. 

The  testicle  in  an  abnormal  situation  is  also  liable  to  orchitis  from 
the  ordinary  causes,  and  when  this  occurs  the  symptoms  are  much  more 
severe  than  when  the  testicle  is  normally  situated  within  the  scrotum. 
Orchitis  occurring  within  the  abdomen  may  set  up  peritonitis,  and  lead 
to  serious  consequences. 

Treatment. — When  the  testicle  remains  within  the  abdomen,  no 
treatment  is  indicated.  If,  however,  it  comes  down  at  times  into  the 
inguinal  canal,  a  truss  may  be  required  to  prevent  its  passage  through  the 
internal  ring.  Should  the  testicle  descend  with  a  hernial  protrusion,  it 
may  be  possible  to  fix  it  in  the  upper  part  of  the  scrotum  while  perform- 
ing an  operation  for  the  radical  cure  of  the  hernia.  This  will  depend,  of 
course,  upon  its  relation  to  the  hernia  and  the  nature  of  the  adhesions 
which  it  has  formed  with  it.  When  the  testicle  is  accessible,  its  reposi- 
tion within  the  scrotum  is  a  feasible  operation,  which  has  been  successfully 
performed  in  a  considerable  number  of  cases. 
57 
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Retraction  of  the  Testicle  is  generally  observed  as  a  symptom  in 
connection  with  lesions  of  the  genito-urinary  organs  or  in  pelvic  inflam- 
mations. It  is  due  to  spasmodic  contraction  of  the  cremaster  muscle,  and 
is  most  frequently  met  with  in  connection  with  the  passage  of  a  urinary 
calculus  along  the  ureter  or  during  its  presence  in  the  bladder. 

A  form  of  persistent  retraction  is  also  described  as  occurring  in  chil- 
dren, and  is  said  to  have  followed  urinary  irritation,  a  kick  upon  the 
pubes  or  groin,  a  blow  upon  the  abdomen,  etc.  (Ashhurst's  International 
Encyclopsedia  of  Surgery,  vol.  vi). 

In  addition  to  the  foregoing  anomalies  occurring  in  persons  otherwise 
normallj^  developed  the  vas  deferens  has  been  found  deficient  in  some 
cases  near  the  testicle,  in  others  near  its  distal  end. 

Curling  also  mentions  a  case  (recorded  by  Geoffrey  St.  Hilaire)  of 
union  of  the  testicles  in  the  abdomen.  The  subject  was  an  infant,  which 
was  registered  as  a  girl,  and  died  at  the  age  of  eighteen  months.  Dissec- 
tion discovered  a  complete  hypospadias. 

Injuries  of  the  Testicle. — When  normally  situated  the  testicle  is 
not  specially  prone  to  injury.  Contusions  from  kicks  and  blows,  bruises 
upon  the  saddle  in  riding,  and  from  falling  straddle  legs,  are  not  uncom- 
mon, but  are  very  rarely  serious.  The  first  effects  of  such  a  blow  or 
bruise  are  a  dull,  sickening  pain  and  perhaps  faintness,  which  soon  pass 
off.  If  more  severe,  hsematocele  or  orchitis  may  ensue,  and  as  a  remote 
result  hydrocele  or  fibroid  changes  in  the  organ. 

Incised^  'punctured^  or  gunshot  wounds  are  occasionally  met  with,  and 
it  is  important  to  bear  in  mind  that  under  proper  surgical  treatment  such 
wounds  do  well,  and  castration  is  very  seldom  called  for,  even  in  the  worst 
cases.     The  following  case  may  be  mentioned  in  illustration  : 

In  1885,  a  man  thu'ty  years  of  age  was  wounded  by  a  Winchester  rifle  bul- 
let, which  passed  through  the  gluteal  fold  of  the  buttock,  the  perinseum,  and 
scrotum.  When  seen,  the  testicle  was  found  lying  outside  the  scrotum,  ha^^ng 
been  pierced  thi'ough  the  center  from  side  to  side  by  the  bullet.  It  was  cleansed, 
and  the  torn  and  bruised  edges  of  the  wound  of  exit  having  been  removed  with 
scissors  it  was  returned  to  the  scrotum.  A  complete  and  uneventful  recovery 
followed,  in  spite  of  the  fact  that  the  patient  went  through  a  severe  and  pro- 
longed illness  from  extravasation  of  urine  due  to  a  wound  of  the  urethra,  made 
by  the  bullet  in  passing  through  the  perinaeum.  When  last  seen,  several  months 
after  the  injury,  the  testicle,  although  greatly  reduced  in  size  through  loss  of 
substance,  was  apparently  normal,  and  had  not  undergone  any  atrophic  or  other 
appreciable  change. 


DISEASES  OF    THE  TESTICLE. 

By  EDWIN  C.   BURNETT,   M.  D. 

Inflammatory  diseases  of  the  testicle  are  separable  into  three  divisions 
according  to  their  anatomical  seat,  and  are  named  orchitis,  epididymitis, 
and  vaginalitis  or  periorchitis,  respectively.  Each  of  these  affections 
may  attack  the  part  after  which  it  takes  its  name  either  primarily,  or,  as  is 
oftenest  the  case,  secondarily  to  an  invasion  of  parts  adjacent  or  remote, 
and  its  course  may  be  either  acute,  subacute,  or  chronic. 

ACUTE  ORCHITIS. 

Etiology. — True  orchitis  is  comparatively  rare.  The  causes  are 
traumatic,  idiopathic,  and  the  propagation  of  disease  of  the  urethra, 
bladder,  and  vas  deferens.  Inflammation  of  the  testicle  and  epididymis 
may  arise  in  a  case  of  ectopia  testis,  when  the  testicle  is  placed  in  a 
position  that  exposes  it  to  external  violence,  or  to  the  pressure  of  adjacent 
parts,  as  when  the  testicle  has  been  displaced  into  the  perineeum,  or  is 
situated  in  the  cruro-scrotal  fold,  or,  partly  descended,  is  arrested  in  the 
inguinal  canal.  English  describes  as  a  special  form  of  violence  through 
which  inflammation  of  the  testicle  and  epididymis  may  arise,  that  caused 
by  the  powerful  contraction  of  the  cremaster  muscle,  which  by  drawing  the 
testicle  upward  and  against  the  outer  ring  of  the  inguinal  canal,  brings 
about  such  compression  of  the  organ  that  the  injury  results  in  inflamma- 
tion of  it.  I  have  never  seen  an  inflammation  that  I  could  trace  to  this 
cause,  but  I  have  seen  a  testicle  with  an  inflamed  epididymis  retracted  as 
far  as  the  outer  ring,  and  held  there  with  such  force  by  the  cremaster  as 
to  cause  excruciating  pain  out  of  all  proportion  to  the  amount  of  in- 
flammation, and  I  should  not  hesitate  to  ascribe  the  inflammation  of  a 
testicle  in  such  a  position  to  such  compression,  if  there  was  an  absence  of 
all  other  causes.  The  clinical  picture  of  a  case  of  this  kind  which  he  calls 
orchitis-epididymitis ^«r  effort,  is  a  strong  one  and  better  given  in  his  own 
words  :  "  The  scrotum  is  swelled,  in  most  cases  ecchymosed  even  into  the 
subcutaneous  tissue,  seldom  any  fluid  in  the  tunica  vaginalis  at  first,  but 
mostly  as  a  sequel  to  the  supplementary  inflammation.  In  striking  con- 
trast to  the  insignificant  initial  appearances  in  the  testicle  are  the  sub- 
jective symptoms  :  swooning,  nausea,  retching,  even  vomiting,  radiating 
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pains  toward  the  loin  and  thighs,  convulsions,  sudden  collapse,  even  end- 
ing in  death,  as  in  injuries  of  the  peritonseum." 

Injuries  are  much  less  frequently  the  cause  of  orchitis  than  of  epididy- 
mitis, but  the  result  is  apt  to  be  more  disastrous,  as  the  issue  is  sometimes 
a  total  destruction  of  the  gland  through  pressure  of  the  inflammatory 
infiltration  upon,  and  consequent  fatty  degeneration  of,  the  seminal  tu- 
bules. Sometimes  the  destruction  is  brought  about  through  abscess  and 
gangrene  followed  by  atrophy.  In  gonorrhoeal  inflammation  of  the  ure- 
thra we  have  an  infrequent  cause  of  orchitis,  the  disease  seldom  acting 
directly,  as  the  epididymis  is  first  affected,  the  inflammation  going  over 
to  the  testicular  tissue  in  rare  cases.  Kocher  quotes  cases  in  which  the 
testis  proper  was  the  seat  of  the  inflammation,  the  epididymis  remaining 
free.  Mr.  Hutchinson  also  mentions  such  a  condition,  both  testes  being 
affected.  I  have  never  as  yet  seen  a  gonorrhoeal  orchitis — that  is,  one  in 
which  the  gland  was  primarily  attacked,  Despres  attributed  the  inflam- 
mation in  such  cases  to  the  accumulation  of  semen  through  swelling  of 
the  excretory  tubes,  especially  the  ductus  ejaculatorii.  If  he  meant  by 
this  the  obstruction  to  the  ejaculation  of  semen  at  the  time  of  intercourse, 
I  can  agree  with  him  as  to  the  probability  of  such  a  condition  acting  as  a 
cause  of  orchitis.  I  believe  that  obstruction  to  the  emission  of  semen  can 
play  a  part  in  setting  up  an  inflammation  of  the  testicles  only  when  there 
has  been  undue  and  repeated  sexual  excitement  on  the  part  of  the  patient. 
Urethritis  prostatica,  prostatic  hypertrophy,  cystitis,  strictures,  operations 
on  the  urinary  and  genital  organs  (catheterization,  lithotomy,  evacuation 
of  hydrocele,  acute  and  chronic,  especially  lithotomy  in  the  aged  or  en- 
feebled), form  frequent  causes.  Abdominal  strain  such  as  occurs  in  ex- 
treme constipation  (I  have  seen  one  case  of  orchitis  from  this  cause), 
heavy  lifting,  prolonged  and  repeated  sexual  excitement  without  gratifi- 
cation— all  act  as  causes  of  orchitis  and  epididymitis. 

Owing  to  the  very  favorable  condition  in  the  secreting  part  of  the 
testicle  for  the  arrest  there  of  morbific  elements  circulating  in  the  blood, 
inflammations  arise  such  as  are  seen  sometimes  in  pyaemia,  variola  (Chiari), 
scarlatina,  malaria  (Simon,  Kocher),  abdominal  typhus,  leprosy  (Ziegler), 
often  in  parotitis,  syphilis,  and  tuberculosis.  In  orchitis  from  parotitis 
we  have  the  so-called  metastatic  form,  wherein,  after  from  four  to  eight  days 
of  the  mumps,  the  testicle  is  attacked  and  an  acute  orchitis  set  up.  This 
happens  most  frequently  in  .young  individuals,  from  puberty  on  to  the 
age  of  thirty,  though  the  complication  may  occur  in  still  younger  patients ; 
and,  on  the  other  hand,  cases  are  reported  in  much  older  persons — viz., 
from  the  age  of  forty  to  forty-five  (Kocher,  Curling).  The  testicle  is 
usually  attacked  after  the  subsidence  of  the  parotitis,  and  at  times  so  soon 
after  as  to  have  given  origin  to  the  idea  of  metastasis.  In  just  as  many 
cases,  however,  the  orchitis  develops  after  an   interval  of  from  four  to 
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eight  days  from  the  disappearance  of  the  mumps,  and  there  appears  to  be 
little  ground  for  the  application  of  the  term  metastasis  in  the  sense  of 
translation  of  the  disease  from  the  parotid  gland  to  the  testicle.  Ziegler's 
term,  hsematogenesis,  by  which  he  expresses  inflammation  of  the  testis 
dependent  upon  the  cause  in  question,  as  well  as  that  from  syphilis, 
tuberculosis,  and  allied  diseases,  is,  it  seems  to  me,  much  more  in  accord 
with  the  present  status  of  our  knowledge.  Cases  of  orchitis  have  been 
reported  which  have  been  followed  by  mumps,  and  at  the  time  of 
epidemics  of  mumps  there  has  been  observed  orchitis  in  patients  in  whom 
no  trace  of  parotitis  could  be  found.  Kocher  reports  four  such  cases, 
and  mentions  others  observed  by  different  surgeons.  Finally,  come  cases 
of  idiopathic  orchitis  at  a  time  when  there  has  been  no  mumps.  These 
have  been  reported  as  cases  of  rheumatic  orchitis,  but  by  Kocher  held, 
as  he  also  holds  orchitis  from  mumps,  to  be  the  result  of  extension  of  the 
inflammation  with  which  the  urethra  and  bladder  are  sometimes  affected 
in  mumps,  rheumatism,  and  gout,  along  the  mucous  surfaces  to  the 
testicle. 

The  cases  of  rheumatic  orchitis  reported  by  McLeod  and  Bouison 
(Curling)  are  considered  by  Kocher  not  to  belong  to  orchitis,  as  these 
authors  refer  the  affection  to  changes  in  the  tunica  albuginea  and  tunica 
vaginalis.  However,  Reclus  (Curling)  describes  a  case  in  a  patient,  aged 
sixty-one,  suffering  from  acute  rheumatism,  wherein  the  two  testicles  be- 
came inflamed  and  rapidly  atrophied,  thus  showing  that  here  at  least  the 
gland  proper  was  the  seat  of  the  disease.  Mr.  Bell  quotes  a  case  of  gouty 
orchitis  occurring  in  a  friend,  a  medical  man,  who  relates  the  case  him- 
self in  detail,  but  who  gives  a  perfect  picture  of  an  epididymitis  occurring 
after  an  attack  of  cystitis  and  subacute  urethritis,  which  was  followed 
some  time  afterward  by  a  swelling  of  the  right  knee  lasting  six  weeks, 
after  the  subsidence  of  which  the  testicle  again  became  painful  and 
slightly  enlarged. 

Keyes  also  gives  gout  as  an  etiological  factor  in  orchitis,  and  Sir 
James  Paget  (Curling)  reports  several  cases  of  orchitis  occurring  in  gouty 
patients.  Of  the  above-mentioned  general  diseases  the  one  most  fre- 
quently causing  orchitis  is  the  mumps.  Finally,  acute  orchitis,  and 
epididymitis  also,  may  occur  from  causes  not  demonstrable,  especially  in 
little  children  (Kocher).  Fleming  saw  in  a  child  fourteen  days  old,  and 
otherwise  apparently  healthy,  an  acute,  painful  swelling  of  the  testis  the 
size  of  a  hen's  egg^  with  protrusion  and  loss  of  a  mass  the  size  of  a 
walnut,  ending  in  recovery  of  the  normal  condition.  These  cases  are 
reported  as  being  a,ccompanied  by  sudden  abscess  formation  with  and 
without  fungus  testis. 

Symptoms  and  Diagnosis. — There  are  different  grades  of  inten- 
sity in  orchitis  irrespective  of  cause,  so  that  we  may  have  the  mild  form, 


902  DISEASES  OP  THE  TESTICLE. 

even  in  a  severe  injury,  and,  on  tlie  other  hand,  an  apparently  trivial 
cause  may  give  rise  to  quite  a  severe  attack.  To  the  milder  forms  belong 
that  after  mumj)s,  the  so-called  metastatic  variety.  Gonorrhceal  orchitis 
attains  a  more  intense  gi*ade,  as  a  rule,  according  to  Kocher ;  but  the 
most  acute  and  most  liable  to  quick  suppuration  are  those  cases  depend- 
ent upon  a  nonspecific  variety  of  urethritis,  such  as  that  which  appears 
after  prostatitis,  stricture,  and  operations  upon  the  urethra.  He  cites 
Gardner's  cases  occurring  after  lithotomy  (see  Cui-ling)  in  support  of  his 
assertions,  that  this  variety  is  most  liable  to  quick  suppuration  and  ab- 
scess ;  also  a  case  of  Mr.  Hutchinson's.  There  is  no  change  in  the  shape 
of  the  organ  in  the  acute  form  of  the  affection,  and  not  so  much  increase 
of  size,  as  a  rule,  as  in  epididymitis,  the  enlargement  coming  about  slow- 
ly, owing  to  the  unyielding  tunica  albuginea ;  twice  or  thrice  the  normal 
is  the  rule,  though  there  may  be  enlargement,  even  in  the  acute  variety, 
to  the  size  of  a  goose-egg  (Kocher).  The  tumor  is  oval,  with  a  smooth 
and  regular  surface,  which  is  more  or  less  intensely  stretched,  according 
to  the  extent  of  the  increase  in  the  size  of  the  organ.  The  swollen  gland 
gives  a  feel  upon  palpation  as  though  there  were  fluid  in  it,  and  this 
pseudo-fluctuation  is  apt  to  be  misleading.  In  the  beginning  the  patient 
is  conscious  of  a  feeling  of  uneasiness  and  weight,  and  extraordinary  sen- 
sitiveness of  the  part  to  the  touch ;  this  increasing  as  the  inflammation 
advances,  soon  becomes  acute  pain,  located  in  the  testicle  itself,  and  which 
may  radiate  in  the  direction  of  the  loin  into  the  groin  and  down  the 
thigh  of  the  affected  side.  There  is  nearly  always  a  slight  elevation  of 
the  temperature,  but  in  severe  cases  it  rises  quite  high,  and  there  may  be 
anorexia,  nausea,  vomiting,  hiccough,  constipation,  which  is  due  usually 
to  the  patient's  reluctance  to  make  an  effort  to  evacuate  the  bowels,  in- 
somnia, and  nervous  irritability.  These  general  symptoms  may  simulate 
those  of  strangulated  hernia,  especially  the  more  faithfully,  when  through 
ectopia  the  part  occupies  some  region  common  to  hernia  (Vidal). 

The  pain  may  continue  severe  for  three  or  four  days,  even  longer ; 
after  that  time  gradually  becoming  less  acute,  until  nothing  is  left  but  a 
soreness  upon  touch.  If  suppuration  has  taken  place,  the  part  imme- 
diately concerned  becomes  softened,  fluctuation  is  felt,  and  if  the  abscess 
is  not  opened  by  the  surgeon  the  integument  and  subjacent  tissues  be- 
come thinned  by  the  pressure  and  involvement  in  the  inflammatory  pro- 
cess, until  finally  there  is  a  break  and  the  pus  discharges  itself  externally. 
The  abscess  cavity  usually  fills  with  granulation  tissue,  and  quick  healing 
of  the  part  is  the  rule. 

If  the  suppurative  process  has  destroyed  much  of  the  inter-tubular 
tissue,  prolapses  of  the  seminal  tubules  may  ensue  upon  the  opening  of 
the  cavity  and  discharge  of  the  pus.  This  condition  is  caused  by  the  un- 
supported tubules  protruding  through  the  opening  of  the  abscess  cavity. 
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Rarelv  the  cavity  does  not  heal  completely,  but  fills  up  with  exuberant 
granulations  which  grow  out  and  around  the  opening,  forming,  together 
with  the  prolapsed  granular  structure  of  the  testis,  what  is  known  as 
fungus  testis  benignus  ;  or  a  sinus  may  be  left,  through  which  a  discharge 
of  thin  pus  continues  for  many  weeks,  or  even  months,  the  testicle  re- 
maining chronically  inflamed,  hard,  and  tender.  After  the  abscess  has 
been  opened  and  the  pus  discharged,  tlie  severity  of  symptoms  lessens, 
unless  there  is  another  focus  of  suppuration  and  another  abscess  forming. 
This  is  sometimes  the  case. 

Occasionally  suppuration  goes  on  at  the  center  of  the  gland  and  does 
not  make  its  appearance  at  the  surface.  When  this  occurs,  the  process 
is  a  slow  one.  The  organ  becomes  less  tender,  gradually  reduces  in  size  ; 
the  pus  inspissates  may  even  calcify  ;  the  function  of  the  gland  is  de- 
stroyed ;  there  are  chronic  pain  and  a  proneness  to  repeated  attacks  of 
acute  inflammation.  If  the  process  ends  in  gangrene  through  complete 
strangulation,  or  septic  infection  of  the  parts,  the  scrotal  tissues,  already 
adherent,  slough,  and  the  dead  portion  of  the  testicle  protrudes  externally 
as  a  dry,  yellowish  mass  in  the  first  instance,  or  as  a  putrid  semisolid, 
dirty  substance  in  the  last.     This  is  a  rare  termination. 

Pain  is  comparatively  more  severe  in  this  variety,  and  the  general 
symptoms  in  severe  cases  arise  to  a  height  out  of  all  proportion  to  the 
amount  of  inflammation  in  the  organ  itself.  This  is  explained  by  the 
unyielding  character  of  the  fibrous  sheath,  the  tunica  albuginea  surround- 
ing the  glandular  structure,  which,  resisting  the  expansion  of  the  inflamed 
tissue,  causes  the  pain.  This  condition  may  result  in  suppuration,  or  even 
in  gangrene  (dry  necrosis)  (Ricord,  Keyes)  of  a  part  of  a  testicle,  and  is 
sometimes  announced  at  the  time  when  the  patient's  suffering  is  at  its 
height  by  a  sudden  cessation  of  the  excruciating  pain  (Koclier,  Keyes). 

To  differentiate  between  an  inflamed  testicle  and  periorchitis  serosa 
acuta  by  simple  palpation  is  difiicult.  Occasionally  the  latter  affection 
makes  itself  known  through  the  transparency  that  may  be  present,  but  it 
is  not  a  constant  feature.  Much  more  determinate  is  the  behavior  of  the 
epididymis  and  the  skin.  The  epididymis  is  demonstrable  to  the  touch 
as  normal  unless  it  shares  in  the  inflammation,  and  then  it  is  slightly 
harder,  but  never  so  hard  as  in  epididymitis  from  gonorrhoea.  The  skin 
of  the  scrotum  in  orchitis  differs  from  that  covering  over  an  inflamed 
epididymis.  It  is  stretched,  its  veins  distended,  and  it  may  be  red,  but 
not  oedematous.  This  condition,  which  is  contrary  to  that  of  the  skin  in 
epididymitis  and  periorchitis,  is  due  to  the  separation  of  the  gland  proper 
from  the  skin  and  subcutaneous  tissues,  by  not  only  a  firm  fibrous  capsule 
but  by  a  serous  cavity.  It  is  true  that  the  tunica  enters  here  and  there 
into  the  inflammatory  process,  but  at  the  utmost  in  the  form  of  a  peri- 
orchitis adhesiva,  in  which  an  effusion  is  never  present  (Kocher).     The 
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spermatic  cord  is,  after  the  first  day  of  tlie  beginning  of  the  orchitis, 
usually  thickened,  irritable  to  the  touch,  but  without  any  share  being 
taken  by  the  vas  deferens. 

Kocher  states  that  in  intense  oases  there  appeared  upon  the  corre- 
sponding side,  near  the  lumbar  vertebral  column,  a  spot  very  sensitive  to 
pressure,  with  swelling  of  the  retro-peritoneal  lymph-glands.  The  last  is 
not  always  to  be  felt,  it  is  true.  In  epididymitis,  also,  that  has  gone  on 
to  suppuration,  the  same  is  to  be  found. 

The  inguinal  pain  of  the  corresponding  side,  with  the  same  distress- 
ing, drawing  feeling  as  in  epididymitis,  may  accompany  acute  orchitis, 
though  it  is  not  so  constant,  and  the  painfulness  of  the  testis  itself  is  often 
the  first  and  most  prominent  symptom  Pains  in  the  small  of  the  back 
are  frequent,  and  seem  to  be  increased  by  the  dorsal  decubitus  (Kocher), 
while  the  inguinal  pain  disappears  on  assuming  this  position.  The  pain 
in  the  testicle  is  not  in  the  least  relieved  by  lying  on  the  back  and  sup- 
porting the  scrotum,  and  the  character  of  the  pain  serves  in  a  measure  as 
a  diagnostic  point  against  epididymitis.  This  pain  is  a  pulling,  stretch- 
ing one,  not  as  in  epididymitis  as  if  caused  by  pressure ;  and  the  explana- 
tion of  it  lies  in  the  stretching  of  the  tunica  albuginea  by  the  swelling  of 
the  inflamed  testis.  This  is  proved  by  the  fact  that  an  incision,  or  several 
small  punctures,  through  the  tunica  albuginea,  relieves  the  pain  in  a  few 
minutes. 

Prognosis. — Acute  orchitis  terminates  in  the  majority  of  cases  after 
a  course  of  from  fourteen  days  to  four  weeks'  duration,  according  to  the 
severity  of  the  case,  in  a  return  of  the  part  to  the  normal  state.  In  some 
cases,  however,  there  arise  conditions  which  threaten  not  only  to  destroy 
the  functioning  capabilities  of  the  organ,  but  also  the  patient's  life. 
Atrophy  is  the  most  frequent  cause  of  destruction  of  the  glandular  struc* 
ture  of  the  organ,  and  many  cases  have  been  reported  as  the  result  of 
acute  orchitis,  most  of  these  occurring  after  mumps  (Curling,  Kocher, 
Ziegler,  Lesser,  English).  This  atrophy  follows  immediately  upon  the 
swelling,  and  is  likened  to  the  somewhat  analogous  connective-tissue 
shrinking  of  the  kidney  after  nephritis  (Kocher). 

Gangrene  as  a  consequence  of  orchitis  is  of  rare  occurrence.  Curling 
reports  a  case  occurring  in  his  practice,  resulting  after  an  attack  of  acute 
orchitis,  and  an  abscess  which  burst  spontaneously.  Pie  also  quotes  a  case, 
recorded  in  Mr.  Harvey  Ludlow's  prize  essay,  in  w^hich  gangrene  with 
putrefaction  followed  acute  inflammation  of  the  testicle  in  a  man  in  feeble 
health  and  who  had  suffered  much  from  stricture.  Death,  chiefly  from 
peritonitis,  occurred.  He  also  mentions  another  case  in  an  old  man  from 
an  acute  orchitis  after  lithotrity.  Hutchinson  (Kocher)  reports  an  analo- 
gous case  in  an  old  man  with  prostatic  hypertrophy.  Kocher  claims  that 
after  the  investigations  of  Chauveau  it  may  be  accepted  with  certainty 
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that  tlie  issue  in  true  gangrene  may  be  referred  back  to  infection  through 
the  deposit  of  septic  material  from  the  diseased  urethra.  Gangrene  of 
the  testis  with  putrid  decomposition  may  occur  in  a  similar  manner  after 
injuries  and  inflammation  of  the  epididymis.  Quite  different  is  the  con- 
dition of  destruction  brought  about  after  injury  of  the  testicle  through  the 
bursting  of  an  abscess,  Kicord  (Keyes)  called  this  necrosis.  This  condi- 
tion has  already  been  referred  to  under  symptoms.  Patients  debilitated  by 
disease  or  old  age  are  liable  to  gangrene  of  the  testis  after  acute  orchitis. 
Spontaneous  gangrene  in  patients  hitherto  healthy  is  rare.  Bell  has  re- 
ported cases  of  such  a  condition.  Through  septic  infection  or  suppura- 
tion extending  along  the  spermatic  cord  and  setting  up  a  pelvic  cellulitis 
or  leading  to  peritonitis  the  life  of  the  patient  is  threatened.  An  acute 
orchitis  may  become  chronic.  This  is  usually  through  abscess  formation. 
In  absence  of  the  surgeon's  aid  the  abscess  breaks  its  way  with  difficulty 
through  the  tense  tunica  albuginea.  With  children,  abscess  comes  more 
quickly,  with  formation  of  fungus,  or  followed  by  quick  healing.  The 
abscess  may  become  encapsuled,  and  remain  for  many  years, 

Patliological  Anatomy. — In  four  specimens  studied  by  Kocher 
the  following  changes  were  observed  macroscopically :  The  first  case  was 
one  of  acute  gonorrhoeal  orchitis,  with  unimportant  participation  of  the 
epididymis,  this  part  exhibiting  only  a  slight  thickening.  In  a  second 
preparation,  that  of  a  testis  inflamed  through  violence  and  undergoing 
acute  suppuration,  death  resulted.  The  spermatic  cord,  which  was  swollen 
to  the  thickness  of  the  thumb,  was  surrounded  by  pus.  At  the  height  of 
the  under  half  of  the  kidney  were  found  pus-infiltrated  lymph-glands. 
In  a  third  preparation  of  acute  orchitis  after  clap,  in  which  castration 
was  performed  three  wrecks  after  the  beginning  of  the  inflammation,  the 
epididymis  showed  abscess  pockets  with  raggedly  irregular  walls  through- 
out its  substance.  The  fourth  was  taken  from  a  man  whose  testicle  was 
inflamed  by  a  kick  from  a  horse,  and  whom  it  was  necessary  to  castrate. 
In  summing  up  he  says  :  "  The  tumor  was  larger  than  a  goose-egg,  and  re- 
tained exactly  the  form  of  a  normal  testicle.  Upon  section  the  tissue 
sprang  into  the  cut  quickly,  as  if  relieved  from  a  strong  compression. 
According  to  the  degree  of  inflammation  in  the  whole  and  in  places  the 
gland  substance  appeared  hypersemic,  strongly  reddened  or  yellowish  in 
color;  especially  under  the  tunica  albuginea  and  along  the  septa  testis 
were  the  yellow  lines  found  the  soonest."  By  the  formation  of  circum- 
scribed abscesses  they  appear  lying  usually  under  the  tunica  albuginea  as 
cavities  filled  with  fluid  pus.  The  albuginea  appears  somewhat  thick- 
ened, and  the  sepa  between  the  lobules  of  the  glandular  substance  broad- 
ened and  quite  considerably  separated.  The  connective  tissue  between 
the  tubules  is  infiltrated  with  numerous  granulated  lymphoid  cells ;  its 
basis  substance  is  granular  instead  of  fibrous  as  in  the  normal.     In  the 
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same  there  appear  here  and  there  vessels  filled  with  blood.  The  wall  of 
the  seminal  tubules  shares  in  the  infiltration  ^vith  migratory  cells ;  it  is 
less  striped,  and  its  outer  contour  appears  less  distinctly  normal  than 
usual.  The  contents  of  the  tubules  stand  out  sharply  in  their  dark  shad- 
inty.  The  seminal  cells  are  no  longer  distinctly  circumscribed ;  instead, 
the  lumen  appears  here  and  there  filled  only  with  a  strongly  granular 
mass,  which,  moreover,  contains  fat-drops,  and  at  a  later  stage  fat-crys- 
tals. In  the  somewhat  more  advanced  parts  the  cellular  infiltration  in 
the  interstitial  tissue  also  appears  to  have  undergone  in  part  granular  de- 
generation. There  are  also  seen  here  large  and  small  fat-drops  and  sepa- 
rated cholesterine-crystals  ;  through  this  the  color  is  intensely  yellow. 
Besides  the  Ivmphoid  cells  one  also  sees  those  heaj:)*  of  larger  cells  with 
distinct  nuclei  found  in  the  normal  testicle  as  collections  of  larger  cells 
arranged  in  spindle-form.  The  same  appear  often  as  large,  homogeneous 
masses  in  the  form  of  a  cylinder,  in  a  row  one  upon  the  other,  as  when 
they  are  stuck  in  a  vessel.  In  still  older  places  the  cells  disappear  from  the 
interstitial  tissue,  and  this  appears  a  thickened,  fibrous-grown  connective 
tissue  with  numerous  strongly  prominent  nuclei.  The  wall  of  the  seminal 
canals  shows  the  same  change.  The  contents  of  the  latter  have  in  part 
disappeared — in  part  still  exist ;  only,  however,  as  a  substance  consisting  of 
fat-drops  and  granular  matter.  In  the  spermatic  cord  the  vas  deferens 
shows  itself  unchanged  ;  the  infiltration  is  a  phlegmonous  one,  and  belongs 
chiefly  to  the  connective  tissue  between  the  vessels.  The  same  is  found 
in  spermatitis  after  epididymitis.  "When  tlie  epididymis  is  implicated, 
there  is  found  the  same  lymphoid,  interstitial  cell  infiltration  as  in  the 
testis,  with  fatty  degeneration  of  the  epithelia  of  the  canals  ;  or  the  migra- 
tory cells  flow  together  into  abscesses,  and  press  aside  the  tissue,  with 
partial  degeneration  of  the  same.  The  layers  of  the  tunica  are  normal, 
often  adherent,  in  form  of  an  adhesive  periorchitis.  The  foregoing  de- 
scription leaves  it  to  be  recapitulated  that  in  acute  orchitis  it  is  essentially 
with  an  interstitial  inflammation  we  have  to  deal,  just  as  in  epididymitis, 
with  a  lymphoid  infiltration  of  the  connective-tissue  framework,  and 
also  of  the  wall  of  the  testicular  canal. 

Kocher  also  calls  attention  to  the  rapidity  with  which  the  seminal 
cells  undergo  destruction  through  granular  infiltration  and  fatty  degen- 
eration. The  contents  of  the  testicular  canal  become  resorbed,  and  the 
walls  contract  with  the  interstitial  tissue.  The  return  to  normal  results 
through  the  disappearance  of  the  lymphoid  cells  by  way  of  the  lymphat- 
ics, perhaps  also  through  the  veins,  and  in  part  through  fatty  degenera- 
tion. Only  when  the  removal  of  the  infiltration  is  rapid  is  a  restitutio  ad 
integrum,  beyond  doubt. 

Treatment. — Rest  in  the  supine  position,  with  the  testicle  elevated 
■open  the  abdomen  and  supported  there,  should  be  insisted  upon.     A  hot 
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poultice  of  flaxseed-meal  applied  and  changed  every  two  to  three  hours 
has,  in  connection  with  the  hypodermic  injection  of  a  half-grain  of  mor- 
phine, followed  by  a  dose  internally  of  an  eighth  of  a  grain  as  often  as 
is  necessary  to  keep  the  pain  down,  given  me  the  best  results.  If  the 
case  is  seen  early,  bleeding  at  some  of  the  scrotal  veins,  or  leeches,  ten  to 
fifteen,  applied  in  the  neighborhood  of  the  abdominal  ring,  is  still  recom- 
mended (Bumstead  and  Taylor,  Keyes). 

Crushed  ice  in  rubber  bags  may  be  applied  with  a  hope  of  cutting 
short  the  process  if  the  case  is  seen  at  the  very  commencement  of  the 
inflammation  (Curling),  but  there  is  nothing  to  commend  this  means  if 
the  disease  has  progressed  to  any  extent,  and  there  is  always  the  possi- 
bility of  its  playing  a  part  in  the  causation  of  gangrene  by  its  devitalizing 
power,  which  will  render  the  employment  of  it  questionable  after  the  in- 
flammatory effusion  has  taken  place.  Xarcotics  in  the  form  of  ointments 
and  lotions  may  be  applied,  and  the  efficacy  rendered  more  potent  by 
using;  them  in  connection  with  the  hot  flaxseed-meal  poultice.  The 
bowels  should  be  kept  opened,  preferably  by  salines.  If,  despite  this 
treatment,  the  pain  continues  severe,  puncture  of  the  tunica  aibiiginea  is 
advised  by  some.  This  method  of  relieving  the  tension  of  the  inflamed 
secreting  part  of  the  testicle  was  first  employed  by  Yidal,  it  being  sug- 
gested to  him  by  the  success  of  Yelpeau,  who  employed  incisions  of  the 
tunica  vaginalis  in  cases  of  epididymitis.  Yidal's  assertion  that  he  em- 
ployed it  with  successful  results,  and  with  no  case  of  prolapsus  of  the 
testicular  substance  in  four  hundred  cases,  has  been  severely  criticised, 
and  by  no  one  more  strongly  than  by  Gosselin,  his  own  countryman,  w^ho 
claims  that  his  cases  were  not  orchitis  but  epididymitis.  However  this 
may  be,  the  principle  is  a  good  one,  and  the  method,  modified,  from  one 
incision  one  and  a  half  centimetre  long,  to  several  punctures  through 
the  tunica  albuginea,  is  employed  with  gratifying  results  (Keyes,  Ashhurst, 
Wyeth).  By  relieving  the  tension  the  pain  ceases  in  a  half-hour  or  so, 
and  by  the  continuation  of  tlie  poultice  of  hot  flaxseed-meal  and  eleva- 
tion resolution  will  usually  follow  without  interruption.  Abscess  should 
be  opened  as  soon  as  fluctuation  is  detected ;  antiseptic  dressings,  and, 
after  the  slough  has  been  removed,  stimulating  applications  to  hasten 
granulation  and  healing  in  gangrene.  If  sinuses  or  fistulse  remain  after 
abscess,  and  they  do  not  heal  through  the  application  of  stimulating  lotion 
or  injection,  they  should  be  slit  up,  curetted,  and  packed  with  iodoform 
gauze.  The  general  health  of  the  patient  should  be  looked  after  in  these 
cases  of  tardy  healing.  A  well-fitting  and  comfortable  suspensory  should 
be  fitted  on  the  part  by  the  surgeon  as  soon  as  the  patient  is  allowed  to 
be  upon  his  feet. 
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EPIDIDYMITIS. 


Etiology. — By  far  the  most  frequently  diseased  of  any  part  of  the 
testicle  is  the  epididymis.  We  meet  with  inflammation  of  this  part  as 
the  result  of  injury,  the  propagation  of  disease  of  the  urethral  mucous 
membrane  onward  along  the  vas  deferens  to  the  epididymis,  and  by  in- 
fection through  the  blood.  In  short,  most  of  those  factors  given  in  the 
etiology  of  acute  orchitis  can  also  give  rise  to  epididymitis.  It  begins 
ordinarily  as  an  acute,  painful  affection  running  a  comparatively  rapid 
course,  to  end  in  a  few  days  in  recovery,  or  it  may  be  subacute  from  the 
commencement,  accompanied  by  little  pain,  dragging  slowly  over  a  long 
interval  of  time,  to  heal  finally,  or  lapse  into  the  chronic  stage.  We  have 
in  the  gonorrhoeal  inflammation  of  the  urethra  the  commonest  cause  of 
epididymitis.  Even  after  this  causative  affection  has  run  its  acute  course, 
and  has  become  chronic,  epididymitis  may  arise  from  it,  although  there 
may  have  been  at  the  time  no  appreciable  exacerbation  of  the  urethral 
trouble ;  straining  at  lifting,  excess  in  drinking,  or  coitus,  are  very  apt  to 
bring  it  on,  especially  if  there  has  been  at  any  time  prior  an  attack.  It 
is  to  be  noted  that  an  inflammation  of  the  epididymis  from  a  chronic 
urethral  afliection,  be  it  stricture  or  long-continued  clap,  is  as  often  sub- 
acute as  acute  in  its  behavior,  and  more  apt  to  involve  both  testicles. 
Upon  the  question  as  to  tlie  frequency  with  which  epididymitis  com- 
plicates gonorrhoea,  there  is  some  difference  of  opinion  between  observ- 
ers, and  it  is  a  difficult  question  to  settle  definitely.  In  my  priv^ate  prac- 
tice it  is  of  relative  infrequency,  but  has  happened  to  12"2  per  cent 
of  my  out-clinic  gonorrhoeal  patients.  The  difference  is  undoubtedly 
due  to  the  fact  that  a  larger  number  of  the  latter  class  go  without  treat- 
ment for  a  longer  time,  and,  besides  this,  continue  their  irregular  habits, 
such  as  drinking  and  having  indiscriminate  sexual  intercourse.  Many  of 
these  men  have  the  hardihood  to  continue  at  their  occupation  after 
epididymitis  has  attacked  them,  despite  the  suffering  caused  by  it.  I  have 
seen  linemen  keep  at  their  work,  the  latter  necessitating  climbing  and 
clinging  with  their  legs  to  telegraph  poles,  throughout  the  whole  course  of 
the  disease,  the  acute  stationary  stage  of  which  was  thus  prolonged  in 
most  instances  into  many  weeks'  duration.  A  great  many  of  such  cases 
seek  the  physician  only  because  of  the  epididymitis,  either  having  paid 
no  attention  whatever  to  the  prime  cause  (the  clap),  or  treated  themselves 
with  some  uncertain  mixture  locally,  or  internally,  or  both. 

Predisposition  in  some  individuals  seems  to  play  a  part  in  the  fre- 
quency, for  there  are  some  who  seldom  escape  it  whenever  they  have  a 
fresh  gonorrhoea,  or  an  exacerbation  of  an  old  one,  no  matter  what  precau- 
tions they  may  have  taken  against  it ;  while,  on  the  other  hand,  there  are 
those  that  may  commit  the  grossest  indulgences  and  expose  themselves  in 
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every  way,  aud  yet  never  be  attacked.  Vidal  ascri])ed  to  atmospheric 
change  an  influence  in  the  production  of  an  epididymitis,  and  thought 
that  a  sudden  transition  from  mild  to  cold  M^eather  causes  the  testicle  to 
take  on  inflammation  more  readily  while  the  patient  is  suffering  from 
gonorrhoea. 

In  looking  over  the  record  of  cases  from  my  clinic  I  find  that  there 
are  periods  when  cases  present  themselves  in  groups  of  greater  numbers, 
but  that  the  same  thing  happens  in  respect  to  chancroids,  gonorrhceas, 
and  syphilitic  outbreaks,  irrespective  of  the  weather  or  time  of  the  year. 
Epididymitis  seldom  occurs  uncomplicated,  especially  that  due  to  gon- 
orrhoea, in  which  there  is  usually  an  involvement  of  the  tunica  vaginalis, 
with  effusion  into  the  cavity,  and  frequently  an  inflamed  vas  deferens. 

It  occurs  at  all  ages,  but  oftenest  at  that  period  in  life  when  the 
organ  is  at  its  strongest  functioning  capability.  The  reason  for  this  in- 
creased frequency  is  obvious,  for  it  is  at  this  time  that  individuals  are 
almost  constantly  exposing  themselves  to  conditions  most  favorable  to  the 
origin  of  the  disease. 

Tiollet  (1S62)  reported  678  cases  of  epididymitis  in  2,425  cases  of  clap, 
27y%-  per  cent;  Jullien  (1886)  observed  it  381  times  in  2,500  cases,  15^ 
per  cent ;  Tarnowsky  (1872),  out  of  5,203  cases  of  gonorrhoea,  saw  epidid- 
ymitis 637  times,  about  12  per  cent ;  and  Finger,  during  five  years'  serv- 
ice in  a  hospital,  saw  epididymitis  518  times  in  1,844  cases  of  urethritis, 
^^To"  P^^'  cent.  As  the  latter  observer  says,  all  these  being  taken  from 
hospital  material,  the  percentage  is  much  higher  than  will  be  found  in  all 
the  cases  of  urethritis,  for  the  reason  that  the  greater  number  of  those 
suffering  from  simple  urethritis  do  not  go  to  a  hospital.  Berg  (1882),  in 
his  statistics  taken  from  his  private  practice,  gives  a  percentage  of  7y^. 

In  the  greatest  number  of  cases  epididymitis  attacks  but  one  testicle, 
and  either  with  equal  frequency  (Eichorst,  Finger,  Lesser).  It  is  not 
uncommon  for  the  sound  testis  to  become  affected  after  the  subsidence 
of  the  side  first  attacked,  but  this  is  found  to  occur  more  often  in 
chronic  affections  of  the  urethra,  and  in  syphilis,  when  the  epididymitis 
is  usually  subacute  from  the  beginning.  Yery  seldom  in  acute  gonor- 
rhoea are  both  sides  affected  simultaneousl}'.  Gonorrhoeal  epididymitis 
is  dependent  upon  the  direct  continuation  of  the  urethral  inflammation 
backward  to  the  prostatic  urethra,  and  thence  along  the  vas  deferens 
to  the  epididj-mal  canals.  The  nsual  time  for  its  beginning  is  in  the 
fourth  week  of  the  blenorrhagia,  although  it  does  commence  as  early 
as  the  end  of  the  second  or  beginning  of  the  third.  Finger  has  given  a 
collection  of  statistics,  gathered  from  the  reports  of  numerous  observers, 
which  gives  the  earliest  time  of  attack  as  the  first  week  and  the  latest  as 
the  seventh  year.  Cases  have  been  reported  as  beginning  earlier,  even 
before  the  discharge  (Sturgis,  Berg) ;  but,  as  Dr.  Finger  truly  says,  there 
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is  strong  probability  that  there  existed  a  deep-seated  urethritis,  or  a  strict* 
ure,  the  result  of  a  former  clap.  Dr.  Keyes  believes  these  cases  to  have 
been  bastard  clap.  Out  of  1,015  cases  occurring  at  times  ranging  from 
the  first  week  to  the  seventh  year,  given  in  this  collection,  the  greatest 
number,  191,  happened  in  the  fourth  week.  Dr.  Keyes  generalizes  the 
time  by  putting  it  anywhere  from  the  third  to  the  eighth  week.  The 
proper  treatment  of  gonorrhoea  plays  some  part  in  the  prophylaxis  of 
epididymitis.  Finger  gives  the  following  interesting  report  upon  this 
subject  from  Lefort : 

Epididymitis  in  cases  of  gonorrhcea  in  which  there  was  no  treatment, 
264 ;  treatment  with  balsam  only,  73 ;  treatment  with  injection  only,  82 ; 
treatment  with  balsam  and  injection,  60  ;  treatment  unknown,  97. 

Here  of  course,  as  Dr.  Finger  remarks,  the  want  of  treatment  is  not 
to  be  considered  as  exclusively  the  cause  of  the  increase  in  number  on  tlie 
side  of  epididymitis,  for  it  is  this  class  of  careless,  neglectful  patients  that 
adds  to  the  negative  evil  of  nontreatment,  those  positive  ones  of  excess- 
ive indulgence  in  drink,  in  venery,  and  overstrain  at  work. 

Symptoms. — In  the  acute  form  of  inflammation  of  the  epididymis 
there  is  in  the  beginning  a  dull,  aching  sensation,  referable  to  the  testicle 
itself  as  if  it  were  too  heavy,  and  which  may  extend  up  the  cord  and  into 
the  small  of  the  back.  Curling  states  that  the  epididymitis  is  usually 
preceded  by  uneasiness  in  the  course  of  the  vas  deferens,  occasionally 
accompanied  by  irritation  about  the  neck  of  the  bladder,  causing  fre- 
quency of  urination,  which  is  followed  shortly  by  a  dull,  aching  pain, 
and  slight  fullness  in  the  groin.  Kocher  says  that  pain  in  the  groin  is 
a  constant  initial  symptom,  and  that  it  does  not  belong  to  gonorrhoeal 
epididymitis  alone,  for  he  has  repeatedly  observed  it  in  the  traumatic 
form. 

Keyes  also  says  that  it  is  rarely  absent,  especially  in  inflammation  of 
urethral  origin,  and  that  it  usually  precedes  by  some  hours  the  pain  in 
the  testicle.  In  my  practice,  both  private  and  hosjDital  patients  refer  their 
first  sensation  to  the  testicle  itself  in  the  majority  of  cases,  and  I  have 
not  been  able  to  demonstrate  the  "  doleur  susinguinale  "  of  Fournier  as  a 
constant  initial  symptom. 

Finger  ranks  the  inguinal  pain  as  among  the  more  infrequent  pro- 
dromal symptoms.  Instead  of  the  uneasy,  heavy  feeling  in  the  testicle, 
sudden  acute  pain  may  be  experienced  as  the  first  sign  of  anything  wrong 
with  the  part,  but  this,  in  my  experience,  is  not  so  common  a  beginning  as 
the  one  above  described.  Accompanying  the  uneasy  sensation  in  the  tes- 
ticle there  may  be  a  feeling  of  general  rnalaise^  chilliness,  loss  of  appetite, 
frequent  and  painful  urination,  together  with  pain  in  the  groin  and  small 
of  the  back.  The  discharge  from  the  urethra  usually  diminishes  very 
perceptibly  several  hours  before  the  symptoms  of  epididymitis  aj^pear. 
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and  may  cease  altogether,  to  return  upon  the  subsidence  of  the  acute 
symptoms  of  the  epididymitis. 

Sometimes  the  urethra  gets  well  during  the  epididymal  trouble,  so  that 
by  the  time  the  patient  is  able  to  be  about  on  his  feet  he  is  cured  of  his 
gonorrhoea.  However,  this  is  a  rare  and  fortunate  termination  of  the 
urethral  disease.  Dr.  D.  D.,  a  dentist,  suffering  with  gonorrhoea,  had  his 
epididymis  inflame  in  the  third  week  of  the  urethral  trouble.  The  dis- 
charge ceased  upon  the  sudden  appearance  of  pain  in  the  testis.  The 
patient  was  confined  in  bed  seven  days  before  I  allowed  him  to  get  up. 
The  discharge  did  not  reappear  at  any  time  during  the  attack,  although 
the  symptoms  rapidly  subsided  from  the  time  of  his  going  to  bed ;  nor 
was  any  sign  of  the  urethral  trouble  discernible  thereafter,  even  the  urine 
being  clear  of  shreds. 

If  there  is  much  fever,  and  a  tendency  to  vomit  and  collapse  in 
the  beginning,  before  the  local  symptoms  become  noticeable,  it  is  usu- 
ally consequent  upon  considerable  inflammation  of  the  vas  deferens 
(Kocher). 

In  uncomplicated  epididymitis  the  fever  comes  only  witli  the  object- 
ive symptoms  as  a  rule,  and  lasts  but  a  day  or  two,  attaining  to  three  or 
four  degrees  above  normal,  and  subsiding,  in  most  cases,  almost  always 
before  the  relief  of  pain.  Soon  after  the  initial  symptoms  declare  them- 
selves are  the  objective  symptoms  demonstrable,  and  there  appears  the 
exquisite  sensitiveness  to  the  touch  of  a  part  of  the  epididymis.  Upon 
palpation  there  is  found  at  some  part  of  the  epididymis — the  globus  ma- 
jor the  most  frequently,  according  to  the  observation  of  Finger,  the 
globus  minor  according  to  Curling,  Kocher,  Bumstead,  Taylor,  and  others 
— a  small,  hard  lump,  which,  increasing  as  the  inflammation  advances, 
soon  involves  the  whole  of  the  epididymis,  which  may  become  many 
times  the  size  of  the  normal. 

The  skin  of  the  scrotum  upon  the  side  corresponding  to  the  ailected 
epididymis  becomes  (edematous,  hot  and  red  (inflammatory  oedema, 
Eichhorst),  and  when  this  oedema  is  considerable  it  forms  a  large  part  of 
the  tumor.  The  tunica  vaginalis  is  more  or  less  afi:ected  (periorchitis 
acuta)  in  acute  cases,  and  there  may  be  considerable  effusion  into  the 
cavum  vaginalis,  filling  it  to  its  utmost  capacity,  the  increase  in  bulk 
smoothing  out  the  folds  of  the  scrotum,  thus  forming  a  tense,  smooth, 
oval  tumor,  in  which  are  masked  the  constitutent  parts  of  the  testicle. 
The  intensely  stretched  layers  of  the  tunica  vaginalis  often  give  rise  to 
excruciating  pain,  which  is  not  relieved  even  to  a  slight  degree,  by  rest 
on  the  back,  or  support  of  the  part,  but  is  subdued  immediately  upon  in- 
cising and  emptying  the  sac.  Usually  there  is  but  a  moderate  effusion  of 
fluid,  and  sometimes  none  at  all,  the  walls  of  the  tunica  throwing  out  a 
plastic  material   by  which   the   surfaces   are   agglutinated   (periorchitis 
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adhesiva),  the  scrotal  and  testicular  tunics  thus  becoming  adherent  the 
one  to  the  other. 

The  inflammation  may  extend  into  and  affect  the  spermatic  cord  more 
or  less  acutely.  When  this  part  is  affected  severely  the  subjective  sj^mp- 
toms  are  intensified,  sometimes  taking  on  the  character  of  strangulated 
hernia  through  its  pressure,  in  its  swollen  condition,  against  the  unyield- 
ing external  abdominal  ring.  Sometimes  the  cord  is  shortened  by  the 
inflammation,  and  the  testicle  is  pulled  up  to  the  outer  ring  with  such 
force  as  to  increase  and  intensify  the  suffering  of  the  patient.  The  usual 
form  of  the  swelling  in  epididymitis  is  when  the  inflammation  is  accom- 
panied by  little  or  no  eff'usion  into  the  cavum  vaginalis — that  of  an  irregu- 
larly long,  angular  tumor,  flattened  from  side  to  side,  and,  as  a  rule,  about 
the  size  of  a  man's  fist.  The  enlarged,  hardened,  and  exquisitely  tender 
epididymis  may  be  felt  at  the  back  of  the  tumor  encompassing  the 
posterior  half  of  the  testicle,  the  fore  part  and  sides  of  which  are  felt  in 
front,  when  the  effusion  is  not  enough  to  prevent  the  contact,  as  a  soft, 
pseudo-fluctuating  part  having  the  sensitiveness  peculiar  to  it.  Some- 
times, though  rarely,  the  inflammation  goes  over  to  the  testis  proper. 
When  such  is  the  case  we  have  an  increase  in  the  severity  of  symptoms 
by  the  addition  of  such  manifestations  as  go  with  acute  orchitis.  Except 
by  this  increase  in  the  suffering  of  the  patient,  both  general  and  local,  we 
have,  in  the  event  of  considerable  eff'usion  and  the  participation  of  the 
scrotal  tissues  in  the  inflammation,  no  certain  means  of  determining 
whether  or  not  the  testicle  proper  is  involved. 

The  above-described  changes  may  develop  suddenly.  In  from  two  to 
five  days  the  inflammation  may  have  reached  its  height.  After  a  station- 
ary period,  proportionate  in  length  of  time  to  the  intensity  with  which 
the  different  tissues  have  become  involved,  the  pain  ceases  and  a  return 
to  normal  begins.  After  the  disappearance  of  the  inflammatory  symptoms 
the  swelling  may  remain  for  some  time.  The  cedema  leaves  the  scrotum 
and  subscrotal  tissues,  any  effusion  of  the  cavum  vaginalis  becomes  re- 
sorbed,  the  induration  of  the  epididymis .  gradually  softens  and  dis- 
appears, until  there  is  left  only  a  small,  hard  lump — usually  in  the  tail, 
sometimes  in  the  head — which  upon  pressure  is  still  somewhat  sensitive, 
and  which  usually  occupies  weeks  in  becoming  resorbed,  or  which  may 
remain  for  years,  forming  a  focus  from  which  relapses  occur ;  or  it  may 
undergo  suppuration,  become  encysted,  undergo  cheesy  degeneration,  and 
thus  form  a  so-called  gonorrheal  tubercle  (Birch-IIirschfeld).  Very 
rarely  in  acute  epididj-mitis  do^  abscesses  form  that  break  spontaneously, 
or  that  must  be  opened  by  the  surgeon.  If  this  should  happen,  or  there 
occurs  suppurative  periorchitis,  the  pain  in  the  parts  does  not  subside 
80  soon  as  that  of  a  simple  inflammation,  but  tends  to  increase,  and 
there  appears  a  secondary  fever  with  slight  chill — in  short,  the  fever  of 
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infection.  At  the  site  of  the  most  pain,  fluctuation  after  a  while  is  to 
be  felt,  and  upon  incision  pus  is  evacuated,  the  pain  is  relieved,  the  fever 
subsides,  and  the  part  heals.  There  are  such  cases  as  the  latter  reported 
(Kocher,  Finger,  Albert). 

The  course  of  epididymitis  may,  instead  of  the  one  above  described,  be 
a  violent  one  from  the  beginning,  every  symptom  sinmlating  those  of 
fulminating  peritonitis.  The  abdomen  appears  meteoric  and  distended, 
extremely  sensitive  to  every  movement,  to  even  the  pressure  of  the  bed- 
clothes. The  temperature  becomes  high,  ranging  from  39"5°  C.  to  40°  C. 
The  pains  increase  from  liour  to  hour,  radiate  toward  the  lumbar  region 
and  into  the  groin.  There  are  eructations,  hicconghing,  nausea ;  finally, 
vomiting  of  greenish,  bitter  masses  of  mucus,  and  collapse  (Finger).  On 
the  contrary,  cases  may  take  on  a  subacute  course  from  the  first,  the 
patient  suffering  very  little  pain,  the  inflammation  being  limited  ex- 
clusively to  the  epididymis,  even  to  a  part  of  it.  This  is  usually  the 
course  of  epididymitis  when  it  is  due  to  a  chronic  urethral  trouble,  either 
an  old,  deep-seated  gonorrhoea,  stricture,  tuberculosis,  or  syphilis.  Re- 
lapses are,  as  a  rule,  subacute.  Varieties  in  the  form  of  the  tumor  are 
caused  by  the  malposition  of  the  testis  and  epididymis.  Hernia  and 
varicocele  can  complicate  an  epididymitis,  as  the  inflammation  of  the 
latter  may  communicate  itself  to  whichever  of  the  two  former  is  present, 
thus  rendering  a  reducible  hernia  irreducible,  or,  by  spreading  upward 
along  the  peritonceum,  cause  a  peritonitis.  A  varicocele  may  be  made 
worse  by  the  epididymis  growing  to  it  (Finger). 

Diagnosis.— The  pseudo-fluctuation  of  the  testicle  should  not  be 
mistaken  for  an  effusion  into  the  cavity  of  the  tunica  vaginalis  (Yelpeau. 
Kocher),  The  latter  is  more  elastic,  more  sensitive,  accompanied  by  red- 
ness and  oedema  of  the  scrotum  over  the  fluctuating  place,  and  is  usually, 
though  not  always,  translucent.  Furthermore,  an  effusion  into  the  cavity 
prevents  the  outlines  of  the  edges  of  the  infiltrated  epididymis  being  felt 
so  distinctly.  The  characteristic  form  of  an  infiltrated  epididymis  serves 
to  distinguish  it  from  acute  orchitis.  There  is  very  seldom  an  exudative 
periorchitis  present  in  acute  orchitis  (Kocher). 

Prognosis. — Healing  of  the  parts  takes  place,  but  in  the  majority  of 
cases  a  perfect  restitution  to  the  normal  does  not  occur.  There  have 
been  instances  reported  of  the  disease  terminating  fatally,  but  in  every 
instance  peritonitis  or  purulent  infection  has  been  the  direct  cause  (Yel- 
peau, Kocher,  Keyes,  Finger).  The  indurated  lump  left  after  subsidence 
of  the  general  infiltration  in  the  epididymis  may  be  the  exciting  cause  of 
tuberculous  deposit,  especially  when  the  epididymitis  is  of  gonorrhoeal 
origin  (Bumstead  and  Taylor).  Cases  have  been  reported  of  acute  miliary 
tuberculosis  of  the  testicle  following  upon  gonorrhoeal  epididymitis  in 

patients  of  robust  health  (Albert).     As  regards  the  functioning  capabilitv 
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of  tlie  organ,  the  prognosis  is  bad,  especially  after  gonorrhoeal  epididy- 
mitis. Througli  inflammation  of  tlie  walls  of  seminal  canals  and  tlie 
interstitial  connective  tissue,  the  former  are  cemented  together  and  their 
lamen  occluded,  thus  destroying  their  power  of  conducting  the  semen 
from  the  testis  proper.  Liegeois  (Kocher)  found  after  unilateral  epididy- 
mitis important  lessening  of  the  spermatozoa ;  in  twenty-eight  cases  of 
double-sided  epididymitis,  he  found  complete  absence  of  the  spermatozoa 
in  twenty-one.  Of  the  seven  cases  in  which  he  found  the  spermatozoa, 
live  were  not  gonorrhcea,  and  two  were  quite  light  cases  in  which  there 
was  no  induration  left  behind.  In  eighty-three  cases  of  double-sided 
gonorrhoeal  epididymitis,  in  eight  only  did  the  power  to  excrete  sper- 
matozoa return  (Kocher).  Curhng  reports  cases  of  obstruction  to  the 
seminal  canals,  in  one  of  which,  however,  the  function  returned  after  two 
years'  treatment.  It  is  fortunate  for  the  integrity  of  a  patient's  procrea- 
tive  power  that  the  two  testicles  are  not  affected  oftener,  for  it  is  shown 
on  section  that,  though  the  hard  lump  may  disappear  and  leave  the  epi- 
didymis to  the  palpating  finger  apparently  normal,  yet  microscopically 
the  lumen  of  the  canal  is  found  to  be  destroyed.  Even  though  the 
patient  has  suffered  from  double  epididymitis,  this  does  not  render  him 
impotent.  His  sexual  power  and  desire  are  normal ;  he  still  ejaculates  a 
fluid  in  all  respects  similar  to  that  secreted  before  the  inflammation,  ex- 
cept that  it  contains  no  spermatozoa  (Gosselin).  He  is  sterile,  but  not  im- 
potent. In  many  cases  this  sterility  is  removed  by  absorption  of  the 
infiltration  left  after  the  inflammation,  but  it  is  after  a  long  time.  When 
it  is  due  to  destruction  of  the  lumen  of  the  canal  of  the  epididymis,  of 
course  the  defect  is  permanent. 

Pathological  Anatomy. — In  a  similar  manner  to  that  of  acute 
orchitis  the  epididymis  becomes  inflltrated,  only  that  here  there  is  more 
room  for  an  interstitial  cell  infiltration.  In  gonorrhoeal  epididymitis  the 
epithelium  of  the  canals  may  become  crowded  with  round  cells,  even  to 
the  filling  of  the  lumen.  At  the  same  time  there  may  be  found  a  mucoid 
degeneration  and  a  desquamation  of  the  epithelia  instead,  so  that  a  perfect 
picture  of  catarrhal  infiammation  is  present. 

Treatment. — For  the  acute  cases,  rest  on  the  back,  \\-ith  the  testicles 
drawn  up  on  to  the  groin  of  the  affected  side,  application  of  hot  flax- 
seed-meal  poultices,  changed  every  two  to  three  hours  according  to  the 
amount  of  suffering,  will  give  relief  from  the  pain  in  a  few  hours,  in  the 
majority  of  cases,  and  hasten  the  termination  of  the  disease.  Narcotics 
in  the  form  of  lotions  or  ointments,  as  suggested  in  the  article  on  acute 
orchitis,  are  valuable  adjuncts.  Keyes  recommends  a  tobacco  poultice 
from  the  start,  and  I  have  found  it  of  considerable  value  as  a  narcotic  in 
cases  where  the  patients  are  not  addicted  to  the  free  use  of  tobacco. 
When  this  is  the  case,  and  the  patient  is  accustomed  to  the  effect  of  to- 
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bacco,  it  will  be  of  little  use  to  him  in  tliis  instance.  An  opiate  in  the 
form  of  an  ointment  or  a  lotion  should  be  used  instead,  in  connection  with 
the  poultice — a  half-grain  dose  of  morphia  hypodermicallj,  followed  by 
doses  internally  of  one  eighth  of  a  grain  every  four  to  six  hours,  to  keep 
the  pain  down  in  extreme  cases,  especially  if  orchitis  complicates  the 
epididymitis. 

When  there  is  much  sudden  effusion  into  the  cavity  of  the  tunica 
vaginalis,  an  incision  into  and  emptying  of  the  same  will  relieve  the  pain 
immediately  when  due  to  the  stretching  of  the  tunica  (Yelpeau).  Some- 
times, though  rarely,  an  abscess  forms  rapidly  (Kocher)  and  is  the  cause 
of  the  pain ;  it  should  be  opened  as  soon  as  fluctuation  is  felt.  In  four 
to  five  days  most  cases  will  have  run  their  acute  course,  and  the  inflam- 
matory symptoms  having  disappeared,  nothing  is  left  but  the  swelling, 
due  in  part  to  the  oidema  and  effusion,  in  part  to  the  cell  infiltration  of 
the  epididymis.  Instead  of  acute  pain,  there  is  only  soreness  upon  touch, 
as  long  as  the  patient  is  in  the  reclining  position ;  a  few  minutes  in  the 
erect  posture,  however,  serves  to  bring  it  back  in  a  measure ;  and  but  a 
few  hours  upon  the  feet,  without  the  testicles  being  supported,  will  cause 
a  return  of  all  the  inflammatory  symptoms.  If,  now,  there  is  applied  a 
proper  support,  either  through  strapping,  as  minutely  described  by  Dr. 
Keyes,  or  by  means  of  the  Horand-Langlebert  suspensory,  which  has  in 
my  practice  superseded  all  other  methods  of  support  by  reason  of  the  ad- 
mirable results  obtained  since  I  began  its  use,  the  patient  will  be  enabled 
to  go  about  his  work  without  pain,  and  with  but  little  danger  of  the  re- 
turn of  the  inflammation.  Those  patients  that  refuse  to  go  to  bed  at  the 
beginning  of  the  attack  can  be  made  comfortable  by  means  of  this  ap- 
pliance, and  are  thus  permitted  to  go  on  with  their  business  in  com- 
parative comfort  in  all  those  cases  where  the  cord  or  the  testis  proper  is 
not  involved.  When  there  is  much  effusion  into  the  cavity  of  the  tunica 
vaginalis,  tapping  should  be  resorted  to  before  the  bandage  is  applied. 
Since  I  began  the  use  of  this  suspensory  in  my  clinical  practice,  very  few 
of  those  patients  go  to  bed  throughout  any  part  of  the  disease.  I  have 
had  them  come  to  me  suffering  all  the  agonies  of  acute  epididymitis,  un- 
able to  stand  erect,  and  almost  creeping  into  the  clinic-rooms,  supporting 
themselves  by  a  cane,  going  away  in  ten  minutes  erect  and  free  from  all 
suffering,  relieved  by  the  application  of  this  suspensory  bandage.  Finger 
recommends  it  highly  in  his  book  (the  edition  of  1888),  and  also  in  his 
last  book  published  in  1891.  Dr.  George  Brewer,  of  E"ew  York  city,  has 
reported  similar  results  with  the  original  Langlebert,  which  is  not  so  simple 
of  application.  The  constituent  parts  of  the  bandage  are  a  thick  layer 
of  cotton-wool,  with  which  both  testicles  are  enveloped,  a  piece  of  gutta- 
percha tissue  or  oiled  silk  on  the  outside  of  this,  and  a  suspensory  bandage 
of  linen  placed  over  the  whole.    When  this  is  properly  applied  the  testicle 
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is  lifted  up  against  the  front  of  tlie  pubis,  thus  relieving  the  cord  of  its 
weight,  and  it  is  held  there  with  a  firm  and  soft  compressure.  Every 
day  this  should  be  repacked,  as  the  cotton  soon  gets  matted  and  hard, 
thus  lessening  the  necessary  even  pressure.  It  should  be  worn  day  and 
night. 

When  the  inflammation  has  been  allayed,  or  rather  has  run  its  course, 
and  all  danger  of  return  is  past,  we  should  endeavor  to  hasten  resorption 
of  the  indurations  left  behind.  The  application  of  stimulating  oint- 
ments or  lotions,  or  of  three  or  four  folds  of  linen  wet  in  warm  water 
and  placed  next  to  the  skin  over  the  callosity,  with  the  bandage  adjusted 
as  above  described,  is  highly  useful  (Finger).  I  have  used  of  late,  with 
much  satisfaction  as  to  results,  a  thin  layer  of  absorbent  cotton  saturated 
with  glycerin,  to  which,  if  a  stronger  counterirritant  is  desired,  there 
may  be  added,  to  the  strength  of  one  drachm  to  the  ounce,  the  tincture 
of  iodine,  applied  to  the  scrotum  over  the  affected  testicle ;  on  the  out- 
side of  this,  and  covering  the  healthy  testicle  as  well,  a  piece  of  oiled  silk 
or  gutta-percha  tissue  is  applied,  then  a  thicker  layer  of  cotton,  and  over 
this  the  bandage  is  applied.  This  need  not  be  changed  oftener  than  once 
in  twenty-four  hours.  The  internal  and  external  use  of  iodine  locally  in 
the  form  of  a  tincture  alone,  or  of  Churchill's  solution,  while  the  potas- 
sium iodide  is  given  internally,  is  said  by  some  to  assist  absorption.  My 
experience  with  it  in  nonsyphilitic  induration  has  not  led  me  to  regard  it 
as  much  of  an  aid.  "When  the  epididymitis  is  due  to  urethral  trouble  of 
a  chronic  nature,  either  stricture  or  deep-seated  gonorrhcea  treatment  of 
these  parts  with  a  view  to  curing  them  should  be  begun  ;  and  in  my  ex- 
perience the  instillation  into  the  deep  urethra  of  the  nitrate  of  silver,  first 
recommended  in  the  treatment  of  this  disease  by  Prof.  W.  Boeck  (Bum- 
stead  and  Taylor),  gives  the  best  results,  though  I  do  not  limit  the  medica- 
ment to  a  minute  quantity,  injecting  instead  all  the  way  from  one  drop 
to  a  drachm,  commencing  with  one  grain  to  the  ounce  and  going  as  high 
as  forty.  In  the  event  of  a  small-calibered  stricture  of  the  urethra,  dila- 
tation must  be  accomplished  up  to  the  size  required  for  the  introduction 
of  the  injection.  This  dilatation  may  be  kept  up  at  proper  intervals 
without  regard  to  the  presence  of  the  epididymitis,  which  is  in  most 
cases  from  this  cause  subacute.  Any  local  treatment  of  the  urethra  dur- 
ing an  epididymitis  arising  from  an  acute  gonorrhoea  of  only  two  or 
three  weeks'  duration  is  liable  to  make  matters  worse,  and  in  my  opinion 
should  not  be  attempted.  It  has  been  my  custom  during  the  last  four  or 
five  years  to  stop  the  balsams  at  the  appearance  of  the  epididymal  inflam- 
mation. I  can  only  say  in  regard  to  this  custom  that  in  a  few  instances — 
not  many,  it  is  true — I  have  seen  relapses  upon  the  resumption  of  balsam 
copaiba  without  there  being  at  the  time  any  other  cause  obvious.  In  one 
of  my  cases  it  happened  three  times  in  succession. 
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Etiology. — The  acute  form  of  orchitis  may  become  chronic  by  the 
formation  of  abscesses  or  through  induration.  Rupture  of  abscesses  dur- 
ing the  acute  stage,  with  a  formation  of  sinuses  and  fistulse,  often  result 
in  a  chronically  inflamed  testicle,  with  a  tendency  from  time  to  time  to 
exacerbations  and  to  inci*eased  connective-tissue  formation  ;  or  the  acute 
form  may  go  over  to  induration  through  the  continual  growth  of  inter- 
stitial connective  tissue  from  the  albuginea  and  septa.  Kocher  describes 
an  orchitis,  chronic  from  the  beginning,  which  is  most  insidious,  and  of 
which  there  are  two  forms,  the  diffuse  and  the  circumscribed.  Rind- 
fleisch  calls  the  former  orchitis  atheromatosa.  In  chronic  diffuse  orchitis 
the  principal  change  is  in  the  collection  of  round  cells  in  the  interstitial 
tissues,  the  chronic  course  of  the  process  showing  constantly  an  increase 
in  the  connective  tissue  surrounding  each  collection.  In  this  form  of  the 
disease  the  organ  may  become  quite  large,  even  as  large  as  the  head  of  a 
newborn  child.  The  tumor  is  evenly  ova],  with  the  epididymis  in  recent 
cases  drawn  out  along  the  posterior  border,  to  become  later  a  part  of  the 
tumor  without  definition.  By  the  increased  growth  of  the  connective 
tissue  about  these  cell  collections,  and  the  degeneration  of  the  latter,  a  cyst 
is  formed.  Each  cyst  may  become  very  large.  In  the  circumscribed 
form  there  is  the  presence  of  abscess.  There  may  be  one  or  more  of 
these  abscesses,  and  the  size  varies  from  a  pea  to  a  walnut.  These  abscess 
points  may  be  situated  peripherally,  or  confined  to  the  center  of  a  testicle. 
The  epididymis  is  rarely  if  ever  a  sharer  in  this  condition,  remaining  per- 
fectly normal,  or  at  most  simply  indurated.  In  some  cases  of  chronic 
orchitis  there  may  be  considerable  hydrocele  present,  which,  according  to 
Kocher,  is  in  most  cases  dependent  upon  the  primary  orchitis,  although 
he  saw  in  one  case  an  orchitis  developed  first,  after  treatment  of  a  hydro- 
cele by  the  repeated  injection  of  a  small  quantity  of  alcohol.  In  four 
cases  out  of  thirteen  reported  by  him,  chronic  orchitis  was  consequent 
upon  repeated  attacks  of  gonorrhcea,  or  in  consequence  of  severe  strain 
or  wounds  after  an  early  gonorrhoea  had  existed,  or  after  chronic  non- 
spscific  urethritis.     It  may  arise  from  stricture  of  the  urethra. 

Symptoms  and  Diagnosis. — The  insidious  manner  in  which  the 
disease  begins  in  many  cases,  and  the  long  duration,  characterize  chronic 
orchitis.  Diffuse  orchitis,  as  well  as  the  circumscribed  form,  according 
to  Kocher,  develops  in  just  this  manner.  In  both  the  testicle  becomes 
much  enlarged — larger  in  the  diffuse  than  in  the  circumscribed  form. 
"When  there  is  no  interruption  through  exacerbations  the  course  may  be  a 
painless  one,  the  patient  complaining  only  of  the  discomfort  caused  by  the 
increased  weight  of  the  organ.  From  this  perfectly  chronic  course  there 
are  the  most  different  gradations  up  to  an  acute  orchitis.     Not  seldom 
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to  be  observed  is  the  interruption  of  the  chronic  course  through  subacute 
attacks,  while,  amid  passing  pains,  a  spontaneous  rupture  of  an  abscess 
occurs  and  a  fistula  forms,  which  exists,  as  a  rule,  for  a  long  time ;  and 
rarely  there  is  formed  a  fungous  testis  (Curling).  The  indurated  connect- 
ive tissue  surrounding  the  abscess  is  not  favorable  to  the  production  of 
healthy  granulation  tissue. 

The  rupture  of  abscesses,  with  subsequent  formation  of  fistulse,  can 
repeat  itself  many  times  within  the  course  of  a  month  or  a  year.  In 
this  case  the  tumor  may  become  contracted  into  a  hard,  fibrous,  usually 
irreo-ular  body.  A  third  category  of  cases  consists  of  those  in  which 
there  is  pain  from  the  beginning,  which,  through  slight  strain,  blow,  or 
upon  pressure  of  the  testicle,  is  increased.  The  pain  is  usually  local, 
though  sometimes  referred  to  the  lumbar  region,  and  the  testicle  is 
strongly  sensitive  to  pressure.  The  abscess  in  this  variety  is  long  in 
rupturing,  as  the  tough  capsule  j)revents  the  breaking  through  of  the  pus. 
Finally,  there  are  cases  described  that,  between  the  acute  and  the  chronic 
forms,  hold  a  middle  jDOsition.  Kocher  contends  that  these  should  be 
classed  as  belonging  to  the  tuberculous  testis. 

Diagnosis. — The  differential  diagnosis  must  establish  itself  between 
a  chronic  plastic  periorchitis,  tuberculosis  of  the  testicle,  syphilis,  and 
slow-growing  neoplasms.  The  confounding  of  the  diffuse  form  with 
chronic  plastic  periorchitis  is  especially  easy.  There  is  in  both  cases  a 
more  or  less  oval  tumor,  of  elastic  consistency  and  uniform  surface,  often 
somewhat  flattened  from  side  to  side.  The  growth  may  be  in  both  a  per- 
fectly unbroken  and  very  slow  one,  drawing  itself  over  many  years  ;  or 
there  appear  from  time  to  time  passing  pains  and  slight  swelling. 
Finally,  in  both  a  rupture  may  occur  and  a  fistula  form,  in  which  there 
may  be  felt  in  both,  upon  the  passing  of  a  probe,  a  thick,  tough  wall,  and 
even  here  and  there  places  where  there  is  a  calcareous  deposit.  The  fol- 
lowing are  distinguishing  points  in  the  differential  diagnosis : 

In  orchitis,  in  the  earlier  part  of  its  course,  the  epididymis  is  easily 
palpated  in  its  entire  extent.  It  occupies  a  posterior  region  of  the  tumor. 
In  periorchitis  it  disappears  very  soon,  hidden  by  the  folds  of  the  tunica 
vaginalis.  In  periorchitis  one  may  distinguish  in  the  wall  hard  and  soft 
spots,  corresponding  to  increased  thickening  and  chalky  deposit — ften, 
also,  hard  strips  running  diagonally  over  the  front  layer ;  and  frequently 
there  is  at  the  posterior  region  of  the  tumor  a  place  of  softer  consistence, 
with  somewhat  greater  sensitiveness  on  strong  pressure.  In  orchitis  the 
consistence  is  usually  uniform,  and  if  certain  places  appear  more  solid, 
and  others  fluctuating,  by  the  formation  of  points  of  suppuration,  still 
the  first  are  not  so  singularly  hard  as  the  circumscribed  irregular  plates 
and  knots  in  the  wall ;  an  especially  sensitive  point  of  softer  consistency 
is  not  present  at  the  posterior  part.     Not  too  much  should  be  expected 
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from  puncture ;  only  by  the  emptying  of  the  clmnged  blood  elements  are 
there  positive  signs  of  periorchitis.  Besides  periorchitis,  the  diseases  the 
most  in  accord  with  the  slow  and  unbroken  course  of  chronic  orchitis  are 
syphilis  of  the  testicle  and  certain  benign  tumors  of  the  organ,  such  as 
genuine  cystoma  testis.  In  the  formation  of  isolated  abscesses,  together 
with  aggravations  from  time  to  time,  with  or  without  rupture  and  listulse, 
lies  the  danger  of  confounding  chronic  orchitis  with  tuberculosis  of  the 
testicle.  The  chief  distinguishing  point  here  is  the  constancy  with  which 
the  epididymis  is  first  attacked.  The  testicle  proper  is  attacked  before 
the  epididymis,  as  a  rule  only  when  the  epididymis  of  the  opposite  side 
has  been  affected,  or  there  is  tuberculosis  of  some  other  organ. 

Prognosis. — The  prognosis  of  chronic  orchitis  is  better  than  that  of 
the  acute  form,  inasmuch  as  there  exists  no  danger  to  life.  As  regards 
the  preservation  of  the  organ  it  is  worse.  Recovery  from  the  inflam- 
mation, with  preservation  of  the  functional  capability,  must  be  regarded 
as  an  exception.  One  issue  is  that  in  which,  without  rupture,  a  degenera- 
tion and  resorption  of  the  inflammatory  product  takes  place,  the  testicle 
again  becoming  small,  soft,  insensitive  upon  pressure,  and  a  fibrous  de- 
generation with  destruction  of  the  seminal  canaliculae  ensues.  Another 
issue  is  that  of  opening  with  emptying  of  the  infiammatory  product, 
either  artificially  or  spontaneously,  and  cicatricial  contraction  of  the 
organ  (Curling).  Usually  the  abscess  remains  open  for  a  long  time,  the 
fistula  not  closing  for  years.  Still,  there  may  be  healing,  with  partial 
preservation  of  the  organ.     Fungous  testis  is  rare  in  chronic  orchitis. 

Treatment. — Internab treatment  has  little  or  no  effect  upon  chronic 
orchitis.  The  patient's  general  condition  should  be  regarded,  and  tonics 
given  if  there  is  debility.  Treatment  of  the  urethra,  if  the  cause  lies 
therein,  should  be  begun  at  once.  The  employment  of  lotions  and  salves 
to  the  part  is  a  useless  waste  of  time.  The  testicle  should  be  supported 
by  a  well-padded  suspensory  bandage.  If  by  the  means  above  mentioned 
the  patient  is  not  benefited,  castration  is  indicated  in  the  diffuse  form. 
Every  effort  should  be  made  to  save  the  organ  in  the  chronic  circum- 
scribed form,  Kocher  advises  incision  and  removal  of  the  products  of 
inflammation.  However,  if  after  incision  the  fistulge  do  not  heal — and 
this,  as  a  rule,  is  the  case — and  the  organ  is  thickened  and  irregular  from 
connective-tissue  growth,  the  question  of  castration  comes  up  ;  and  as  the 
organ  has  become  a  useless  one,  there  is  no  reason  why  the  patient  should 
not  be  given  the  benefit  of  the  operation,  as,  after  the  removal,  quick 
healing  of  the  wound  follows,  and  the  patient  is  freed  from  a  disagreeable 
condition.  When  the  abscess  is  of  limited  extent,  Kocher  recommends  a 
proceeding  by  which  the  chronic  condition  is  changed  into  an  acute  one, 
with  redness,  increased  swelling  and  sensitiveness,  and  which  when  in- 
cised is  usually  followed  by  rapid  healing.     This  proceeding,  as  carried 
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out  bj  liiin,  is  the  injection  of  tincture  of  iodine  by  means  of  a  Pravatz 
syringe  into  the  abscess,  repeated  until  the  acute  symptoms  appear.  He 
employs  this  method  sometimes  in  acute  orchitis  with  abscess. 

CHROXIC  EPIDIDYMITIS. 

According  to  Kocher,  the  pathological  anatomy  of  chronic  epididy- 
mitis is  still  less  supported  through  indubitable  investigation  than  that  of 
acute  epididymitis.  In  a  specimen  in  my  possession,  taken  from  a  patient 
who  had  suffered  for  two  years  from  the  inconvenience  of  its  bulk  more 
than  from  any  pain,  the  history  is  that  of  a  chronic  inflammation  from 
the  very  beginning.  Six  weeks  after  a  gonorrhoeal  infection  for  the  first 
time  his  right  testicle  began  swelling,  became  slightly  painful  and  very 
hard.  He  was  never  laid  up  with  it,  nor  was  it  painful  for  any  length 
of  time.  After  a  while  he  noticed  that  the  swelling  was  increasing,  and 
after  a  year  consulted  a  surgeon,  who  tapped  him,  drawing  ofl:  con- 
siderable fluid,  which  reduced  the  swelling  about  one  half,  leaving  the 
tumor  still  very  large.  About  six  weeks  after  the  last  tapping  the  patient 
presented  himself  at  my  oflice  with  a  tumor  as  large  as  a  baby's  head. 
After  removing  the  fluid,  which  amounted  to  eighteen  ounces,  I  found 
that  nearly  half  the  original  bulk  still  remained,  and  upon  palpation 
thought  that  I  could  detect  fluid.  The  tumor  was  very  elastic,  and  my 
impression  was  that  it  was  the  testis  proper  that  was  involved,  vrith 
perhaps  cystic  degeneration.  I  advised  extirpation,  to  which  the  patient 
consented.  Upon  section,  the  tumor  was  found  to  be  comprised  of  the 
epididymis,  which  completely  surrounded  the  glandular  structure,  the 
greatest  bulk  occupying  the  anterior  aspect.  The  intertubular  tissue  of 
the  epididymis  had  undergone  fibrous  degeneration,  and  the  epididymal 
canals  had  expanded  into  cyst  cavities,  ranging  from  the  size  of  a  small 
pea  to  that  of  a  walnut,  containing  a  perfectly  colorless  fluid.  The 
testicular  structure  had  undergone  apparently  no  change  as  to  size,  but 
there  was  a  beginning  granular  degeneration,  together  with  a  fatty  trans- 
formation in  streaks. 

In  chronic  epididymitis  the  increase  in  size  and  induration  of  the 
organ  is  quite  constant,  brought  about,  according  to  Kocher,  by  the 
growth  and  increase  of  the  connective  tissue  between  the  coils  of  the 
epididymal  canals.  This  author  describes  this  newly  formed  tissue  as 
having  the  character  of  a  formed  connective  tissue  with  distinct  striping, 
a  formation  of  lines  in  bundles,  with  cells  and  nuclei  appearing  quite  in 
the  background.  It  has  the  appearance  of  a  callous  scar.  Great  weight 
should  be  laid  upon  this,  as  especially  contrary  to  syphilitic  induration. 
Still  quoting  Kocher,  there  is  to  be  found  in  certain  cases,  besides  this 
whitish,  callous,  true  connective  tissue,  nothing  but  the  remains  of  the 
epididymal  canals ;  the  walls  of  the  same  are  melted  into  the  surround- 
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ings,  tbe  fatty  degenerated  epithelia  presenting  as  yellowish  granular 
collections  of  oblong  form.  In  other  cases  the  callous  collections  appear 
of  yellow  color.  The  connective  tissue  is  infiltrated,  with  round  cells 
which  undergo  granular  and  fatty  degeneration.  In  the  last  case,  finally, 
there  is  found  in  the  callous  tissues  softening  deposits  with  the  usual 
contents  of  a  chronic  abscess.  The  walls  are  covered  by  a  so-called 
pyogenic  membrane,  or  there  are  fungous  granulations  upon  thd  inner 
layer.  There  is  a  limitation  to  the  inflammatory  deposit,  which  is  char- 
actei-istic  of  chronic  epididymitis,  through  newly  formed  connective 
tissue,  of  the  character  of  scar  tissue,  in  which  there  forms  around  each 
individual  deposit  a  sort  of  capsule,  that  gradually  goes  over  into  the 
surrounding  tissue,  or  in  which  the  lines  of  firm  connective  tissue  are 
interspersed  among  multiple  collections. 

Herein  lies  a  difference  between  tuberculosis  and  syphilis ;  also  where 
the  same  leads  to  points  of  suppuration. 

Kocher  has  failed  to  demonstrate  satisfactorily,  to  himself  at  least,  the 
pseudo-tuberculosis  described  by  Fournier,  coming  only  after  chronic 
gonorrhoea  and  presenting  a  picture  almost  identical  with  that  of  tuber- 
culosis. Dr.  Albert,  in  the  last  edition  of  his  book  on  Surgery,  1891, 
makes  no  mention  of  pseudo-tuberculosis,  but  calls  attention  to  the  fre- 
quency with  which  gonorrhoeal  inflammation  of  the  epididymis  is  followed 
by  miliary  tuberculosis  of  the  organ. 

Symptoms. — As  a  rule,  chronic  epididymitis  follows  upon  an  acute 
inflammation  of  this  part  of  the  testicle,  oftenest  after  gonorrhoeal  epi- 
didymitis. Instead  of  the  remains  of  a  former  acute  process — those  hard 
deposits  in  the  tail  or  head  of  the  epididymis  becoming  insensitive  upon 
pressure — they  remain  tender  after  weeks  and  months,  and  upon  extra 
exertion,  such  as  that  of  lifting,  bowling,  riding,  or  long  walks,  become 
painful,  and  inflammation  follows.  The  pain  is  not  always  confined  to 
the  testicle,  but  may  be  experienced  in  the  groin  or  even  in  the  lumbar 
region.  Objectively,  one  finds  a  knotty,  hard  thickening  in  the  globus 
minor  or  globus  major,  sometimes  in  the  body  itself,  at  some  part  or 
other.  The  whole  of  the  body  of  the  epididymis  may  be  enlarged,  but 
usually,  contrary  to  the  condition  in  the  acute  form,  it  is  only  a  part. 
These  knots  are  roundish,  not  so  angular  and  irregular  as  are  those  in 
tuberculosis,  and  they  lie  in  the  otherwise  healthy  epididymis  (Kocher).  If 
the  whole  epididymis  is  affected,  there  arises  a  tumor  analogous  to  that  in 
the  acute  form.  By  this  it  is  distinguished  from  the  irregular  form  of 
the  tuberculous  variety.  The  nodules  in  the  epididymis  are  painful  upon 
pressure,  often  extremely  so.  The  tunica  vaginalis  is  usually  a  sharer  in 
the  inflammation,  either  in  the  form  of  an  adhesive  periorchitis  with  a 
gluing  together  of  the  two  surfaces,  or — and  this  is  most  commonly  the 
case — there  is  a  serous  effusion  into  the  cavity  (periorchitis  serosa).    The  eti- 
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ology  lies  mostly  in  the  exciting  cause  which  operates  upon  an  epididymis 
already  changed  by  former  acute  inflammation.  Still  we  may  have  an 
epididymitis,  chronic  from  the  beginning,  arising  from  chronic  gonor- 
rhoea! urethritis ;  also,  according  to  Kocher,  from  urethritis  of  nonspecific 
origin  and  from  stricture.  Cases  arise  for  which  no  cause  can  be  recog- 
nized. The  course  of  a  chronic  epididymitis  is  a  long  and  tedious  one, 
especially  when  there  is  abscess.  Owing  to  the  encapsuling  of  the  sup- 
purating point,  breaking  through  of  the  abscess  is  hindered,  but  after 
weeks,  or  months  it  may  be,  there  is  a  rupture,  and  a  fistula  forms  which 
will  exist  for  years. 

Treatment. — Support  of  the  parts  by  means  of  a  well-padded  sus- 
pensory, and  the  removal  of  the  exciting  cause,  if  ]30ssible,  and  absten- 
tion from  coitus,  tend  to  alleviate  the  suffering  and  to  promote  a  cure,  if 
the  process  has  not  gone  too  far.  Local  treatment  in  the  form  of  salves 
or  lotions  does  little  good  in  this  form  of  the  disease,  and  the  internal  ad- 
ministration of  drugs  still  less.  If  by  the  above  means  the  condition  is 
not  remedied,  castration  is  advisable.  Kocher  recommends  incision  and 
removal  of  the  indurated  mass,  together  with  all  abscess  points  present. 
The  incision  should  be  made  behind.  As  he  says,  this  proceeding  is  es- 
pecially indicated  in  partial  epididymitis — that  is,  the  presence  of  isolated 
abscesses.  When  the  whole  of  the  epididymis  is  involved,  either  by  the 
induration  or  through  multiple  abscesses,  castration  is  the  only  remedy. 

SYPHILITIC  TESTICLE. 

Syphilis  of  the  testicle  is  divided  into  two  forms :  syphilitic  epididy- 
mitis and  syphilitic  orchitis,  diffuse  and  gummy. 

Sjrpliilitic  Epididymitis. — AYhen  syphilis  attacks  the  testicle,  in 
the  early  part  of  its  secondary  period,  it  is  usually  the  epididymis  that  is 
affected.  Although  the  fact  that  the  epididymis  is  alone  attacked  at 
times  by  syphilis  was  recognized  by  some  of  the  earlier  writers,  Dron, 
1863  (Gosseling),  was  the  first  to  write  an  elaborate  report  of  it,  in  which 
he  attempts  to  classify  it  as  a  variety  of  syphilitic  inflammation  distinct 
from  that  attacking  the  testis  proper  at  a  later  period.  This  distinction, 
it  seems,  was  based  upon  its  precocity,  syjohilis  of  the  testicle  being  re- 
garded at  that  time  as  one  of  the  later  manifestations  of  the  secondary 
period,  or  of  the  earlier  part  of  the  tertiary  period.  It  has  been  demon- 
strated, however,  by  clinical  experience,  that  the  epididymis  may  be  tlie 
seat  of  syphilis  in  the  tertiarj^  stage,  and  that,  on  the  other  hand,  the  tes- 
tis itself  becomes  affected  early  in  the  secondary  period  (Ricord,  Reclus, 
Gosselin).  Dron  designated  as  the  time  of  appearance  of  syphilitic  epi- 
didymitis that  of  the  third  and  a  half  month  after  the  appearance  of  the 
chancre.  Fournier,  who  studied  this  affection  afterward,  as  also  did 
Balme,  placed  the  time  at  the  seventh  month  from  the  date  of  the  chan- 


SYPHILITIC  TESTICLE.  923 

ere ;  and  Balme  reported  it  as  occurring  even  as  early  as  the  second  month, 
and  as  late  as  the  eighth  year.  I  have  seen  it  as  late  as  the  twelfth  year 
of  the  disease.  The  part  of  the  epididymis  most  commonly  the  seat  of 
the  attack  is  the  globus  major,  though  the  infiltration  may  spread  thence 
throughout  the  body  into  the  globus  minor,  the  whole  of  the  epididy- 
mis being  involved  in  the  process.  This  does  not  occur  often,  the  globus 
major  being  usually  alone  affected  throughout  the  course  of  the  attack, 
especially  if  treatment  is  begun  soon  after  the  deposit  takes  place.  The 
globus  minor  may  be  simultaneously  attacked  (Dron,  Fournier,  Bumstead, 
and  Taylor),  as  also  the  cord  (Bumstead  and  Taylor).  The  deposit  is 
usually  in  the  form  of  a  round  or  oval  tumor,  of  smooth  surface  and  firm 
consistency,  the  size  varying  in  accordance  with  the  amount  of  epididy- 
mal  structure  involved.  The  nature  of  the  process  is,  it  seems  to  me,  the 
same  as  that  characterizing  sarcocele  of  the  testis,  and  consists  apparently 
of  an  intertubular  deposit  of  plastic  material,  showing  little  tendency  to 
change,  either  generative  or  degenerative.  The  epididymal  canals  are 
not  obstructed  by  the  deposit,  as  Dron  demonstrated  in  a  case  in  which 
both  testicles  were  affected  simultaneously.  He  found  spermatozoa  in  the 
semen  of  his  patient.  There  is  very  little  pain  connected  with  an  attack, 
the  patient  oftentimes  being  made  aware  that  something  is  wrong  with 
the  part  through  accidental  discovery  of  a  lump  there.  It  may  affect 
both  epididymes  at  the  same  time.  Complete  recovery  ensues  under  anti- 
syphilitic  treatment. 

Syphilitic  Orchitis  or  Sarcocele. — There  are  phases  in  the  be- 
havior of  syphilitic  orchitis  that  necessitate  a  division  into  two  forms — a 
diffuse  and  a  circumscribed  gummy  form. 

In  the  diffuse  form  there  is  an  infiltration  of  the  stroma  of  the  testi- 
cle with  small  cells  or  nuclei,  which  after  some  time  develop  into  connec- 
tive tissue,  the  latter  at  a  still  later  period  undergoing  a  strong  fibrous 
contraction  under  the  pressure  of  which  the  testicular  parenchyma  is  de- 
stroyed (Ziegler).  These  cells  appear  to  spring  from  the  inner  layer  of 
the  tunica  albuginea  and  connective-tissue  framework,  the  intertubular 
septa  of  the  gland.  The  process  is  an  indolent  one,  accompanied  by 
very  little  pain  either  spontaneous  or  upon  pressure.  The  testicle  in- 
creases in  bulk  slowly  until  sometimes  the  size  of  a  very  large  fist  is  at- 
tained, retaining  throughout  the  enlargement,  however,  its  normal  shape 
and  smooth  contour.  The  whole,  or  a  part  only,  of  the  testis  may  be  in- 
volved in  the  process  of  fibrous  contraction.  There  is  no  tendency  to 
suppuration  exhibited  by  this  form.  The  epididymis  is  often  involved, 
though  mostly  at  a  later  period.  This  form  is  also  known  under  the 
names  of  syphilitic  sarcocele  and  syphilitic  albuginitis.  The  time  when 
this  affection  attacks  the  testicle  usually  is  that  in  the  interval  between 
the  second  and  fourth  years,  during  which  time  it  attains  its  maximum 
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frequency  (Gosselin),  Cases  have  been  reported  as  occurring  as  early  as 
the  third  and  a  half  month  (Xelaton,  Ricord,  Eecliis,  Gosselin),  while 
cases  occurring  in  children  affected  with  congenital  syphilis  have  been 
reported  in  which  the  sarcocele  existed  at  birth  (Cornil).  It  may  appear 
very  late.  Jonathan  Hutchinson  reports  a  case  as  occurring  in  a  patient 
twenty  years  after  a  chancre ;  and  I  have  at  the  present  writing  a  pa- 
tient in  whose  testicle  both  forms  are  present,  and  it  is  now  seventeen 
years  since  a  chancre  appeared,  followed  by  a  secondary  eruption. 

The  second  form,  the  circumscribed  gummy  orchitis,  is  characterized 
by  the  deposition  in  places  throughout  the  testicle  of  nodules,  multiple 
usually,  varying  in  size  from  that  of  a  point  barely  discernible  by  the 
naked  eye  to  that  of  a  hen's  e^^^  of  a  yellowish  color  and  firm  consist- 
ency, and  which  after  a  time  usually  undergo  softening.  These  nodules 
consist  of  a  collection  of  nuclei,  fat-drops,  and  granular  matter,  through 
which  is  interspersed  a  stroma  of  fibrous  tissue.  Kocher  holds  that  it  is 
impossible  to  distinguish  more  than  a  quantitative  difference  between  the 
diffuse  and  the  circumscribed  gummy  form.  In  the  gumma,  he  says, 
there  is  an  extraordinarily  stronger  increase  of  nuclei ;  through  this  is 
caused  not  only  the  destruction  of  the  seminal  tubules  at  the  places  at- 
tacked, but  of  the  vessels  also,  and  there  appears  a  granular  degeneration 
of  the  formed  elements.  To  this  difference  he  ascribes  the  difference  in 
the  coni'se  of  the  two  forms,  the  diffuse  organizing  itself  into  firm  con- 
nective tissue,  the  circumscribed  going  over  into  granular  degeneration. 
In  the  great  majority  of  cases  there  are  found  side  by  side  both  forms 
and  the  view  that  the  gummata  are  mostly  situated  in  the  callous  tissue 
is,  according  to  Kocher,  perfectly  right,  and  it  affords  above  all  things  a 
most  characteristic  picture.  AVhile  the  diffuse  growth  develops  itself 
into  fibrous  tissue,  there  goes  on,  at  those  places  of  more  intense  collec- 
tion of  cells,  destruction  of  the  vessels,  and  thus  is  brought  about  granu- 
lar degeneration.  These  gummy  nodules  may  be  superficial  or  deep,  and 
they  may  soften  and  rupture  externally,  though,  as  in  the  diffuse  forms, 
they  may  become  stationary,  finally  undergoing  contraction  (Finger). 
"When  these  nodules  are  superficial  the  smooth  contour  of  the  testicle  is 
broken  by  them,  becoming  knotty  and  irregular  according  to  the  number 
and  size  of  the  nodules ;  by  the  pressure  of  one  or  more  upon  the  in- 
vestments of  the  testicle,  these  latter  are  softened  and  agglutinated  one 
by  one,  the  skin  becomes  livid  and  thin,  and  rupture  with  emptying  of 
detritus,  flocculent  pus,  and  gummy  fluid  follows. 

The  tunica  albuginea,  and  also  the  tunica  vaginalis  propria,  are  in- 
volved in  the  process  of  infiltration,  undergoing  thickening,  and  later  on 
cicatricial  contraction.  There  is  nearly  always  a  serous  effusion  into  the 
cavity  of  the  tunica  vaginalis,  and  quite  a  large  hydrocele  may  exist. 
This  hydrocele  may  be  masked  by  a  very  much  thickened  and  intensely 


SYPHILITIC   TESTICLE.  925 

stretched  tunica  vaginalis  communis,  it  being  difficult  through  this  to  dis- 
tinguish any  fluctuation. 

Symptoms  and  Diagnosis. — Syphilitic  testicle  can  be  confounded 
with  gonorrhoeal  epididymitis  only  when  it  is  the  epididymis  that  is 
affected  in  the  former,  and  when  the  latter  is  chronic.  The  distinguish- 
ing points  are  the  slow  and  almost  painless  course  of  syphilitic  epididy- 
mitis, the  involvement  of  the  globus  major  usually,  whereas  in  gonor- 
rhoea the  globus  minor  is  the  seat  of  the  affection,  and  a  history  of  a  sore 
at  some  time  which  was  followed  by  an  eruption.  In  chronic  gonor- 
rhoea! epididymitis  we  have  more  pain,  with  a  history  of  discharge  and  an 
acute  beginning.  Syphilitic  testis  has  often  been  mistaken  for  tubercu- 
lous testis,  and  patients  have  suffered  needless  castration  in  consequence 
of  the  mistake.  Tuberculosis,  when  it  attacks  the  testicle  primarily, 
chooses,  as  a  rule,  the  globus  minor  of  the  epididymis  as  the  seat  of  its 
action.  This  fact  serves  in  a  measure  to  distinguish  it  from  the  epididy- 
mitis of  syphilis. 

Syphilitis  and  tuberculous  orchitis  are  distinguished  one  from  the  other 
more  particularly  by  the  clinical  behavior  of  the  two  respectively.  The 
former  runs  a  course  comparatively  simple  in  that  from  the  beginning  to 
the  end  its  manifestations  are  accompanied  by  very  little  pain.  One 
peculiarity  in  this  disease  is  the  almost  entire  absence  of  pain  upon  press- 
ure ;  even  in  those  cases  where  there  is  spontaneous  pain,  and  in  those  where 
abscess  with  rupture  and  fistula  formation  have  occurred,  still  there  is  no 
pain  of  any  consequence  upon  pressure.  Abscess  formation  with  rupture 
takes  place  more  slowly.  The  vas  deferens  and  prostate  are  free  from  the 
disease.  Tuberculosis  testis,  on  the  contrary,  has  a  more  rapid  course,  leads 
more  frequently  to  suppuration  and  caseous  degeneration,  and  is  accom- 
panied by  more  pain.  While  there  is  very  little  spontaneous  pain  com- 
pared with  the  objective  symj)toms — that  is,  the  sudden  swelling  and  rapid 
formation  of  abscess — the  organ  is  usually  more  than  normally  sensitive  to 
pressure.  The  vas  deferens,  prostate,  and  seminal  vesicles,  are  usually  more 
or  less  affected.  There  remains  to  be  mentioned  the  greatest  of  all  the  dis- 
tinguishing points,  and  that  is,  the  result  of  treatment.  Under  proper 
treatment  syphilitic  testicle  gets  well,  while  treatment  internal  or  otherwise 
has  little  or  no  influence  on  the  course  of  tuberculosis  of  the  testicle. 
Malignant  new  formations,  such  as  sarcoma  and  carcinoma,  grow  much 
more  rapidly  and  irregularly,  are  painful,  localize  themselves  preferably 
only  in  the  testis  proper,  carcinoma  leading  without  softening  to  rupture 
and  rapid  decay. 

Prognosis. — The  prognosis  is  good.  Even  after  the  affection  has 
existed  for  some  time,  enough  of  the  parenchyma  usually  escapes  to  pre- 
serve the  function  of  the  testicle.  Gosselin  found  the  spermatozoa  in  the 
semen  of  patients  after  they  had  been  cured  of  double  syphilitic  orchitis. 
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There  is  a  tendency  to  relapse  if  tlie  treatment  is  not  kept  up  a  sufficient 
length  of  time. 

Treatment. — Bv  the  proper  administration  of  potassium  iodide  and 
mercury  the  worst  cases  as  a  rale  get  well.  Xo  matter  how  little  of  the 
testicle  is  apparently  left,  and  even  though  it  is  the  seat  of  numerous 
softening  gummata,  with  or  without  rupture,  or  the  seat  of  a  fungus,  a 
comparatively  good  testicle  can  be  saved.  There  is  never  a  rational  ex- 
cuse for  the  use  of  a  knife  when  there  is  a  question  of  syphilis,  at  least 
until  proper  antisyphilitic  treatment  has  been  persisted  in  for  some  time 
and  has  failed.  Locally,  a  suspensory  bandage  for  support — and,  when 
there  are  ulcers,  some  simple  antiseptic  and  protective  dressing — is  all  that 

is  required. 

FUNGUS  TESTIS  BENiaNUS. 

In  1808  Sir  William  Lawrence  (Curling)  wrote  an  article  describing 
for  the  first  time  the  true  nature  of  this  condition,  and  after  him  came 
Malgaigne  (Kocher),  and  later  still,  in  1S40,  Jarjavay  (Gosselin),  the  latter 
separating  the  disease  into  two  forms — a  superficial  and  a  deep.  As  the 
superficial  form  is  not  in  any  way  connected  with  the  testicular  parenchyma 
— being,  in  fact,  as  Kocher  has  aptly  termed  it,  a  prolapsus  testis — it  is  not 
considered  a  true  fungus  testis,  therefore  will  have  no  place  in  this  article. 

The  commonest  form  of  fungus  testis  benignus  is  that  of  a  reddish  or 
yellowish  swelling,  which,  covered  over  by  a  layer  of  granulation,  grows 
out  from  the  parenchyma  of  the  testis  through  an  opening  in  the  scrotal 
tissue,  to  reach  a  size  varying  from  that  of  a  hazelnut  to  a  walnut,  or 
even  to  that  of  a  large-sized  hen's  egg.  The  skin  of  the  scrotum  itself 
is  contracted,  thickened,  strongly  corrugated,  and  separated  usuall}^  from 
the  granulating  and  glistening  tumor  by  a  deep  furrow,  in  which  runs  an 
undermined  edge  of  atrophied  skin  about  half  a  centimetre  broad  (Koch- 
er), or  the  ring  of  skin  may  be  hypertrophied  and  everted  (Curling).  In 
the  scrotum  are  to  be  found  the  elements  of  the  spermatic  cord  at  the 
back  of  the  tumor,  and  a  small,  firm  mass  at  the  lower  end,  which  cor- 
responds to  the  epididymis. 

It  will  not  be  often  that  both  testicles  will  be  seen  to  be  the  seat  of 
fungus  testis  simultaneously.  Sir  William  Lawrence  reports  two  such 
cases  (Gosselin  and  Walther),  Instead  of  protruding  in  a  mass  of  con- 
siderable size,  as  above  described,  the  tumor  may  through  decay  be  re- 
duced in  size,  barely  extending  beyond  the  opening  in  the  scrotal  cover- 
ing, its  regular  smooth  outline  destro3-ed  hy  furrows  and  deep  fissures ; 
or  the  mass,  instead  of  presenting  a  reddish  or  yellowish  appearance,  may, 
through  bleeding  into  the  granulations,  become  black  and  marbled ;  in 
other  cases,  through  other  changes,  whitish  and  lardaceous  (Kocher)  ;  and 
Lawrence  (Gosselin  and  Walther)  reports  a  case  which  was  perfectly 
smooth,  and  even  with  no  trace  of  granulation.     Syphilis  is  considered 
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by  the  majority  of  authors  to  be  the  greatest  etiological  factor  in  the  pro- 
duction of  fungus  testis. 

Kocher  gives,  as  next  in  order  of  importance,  tuberculosis  of  the 
testis,  though  Ziegler  ranks  it  before  syphilis  in  this  respect.  Gosselin 
doubts  the  formation  of  fungus  from  this  cause,  and  Deville  (Gosselin), 
who  has  shown  that  the  fungus  of  tuberculosis  is  superficial — a  hernia 
testis  (prolapsus  testis  of  Mocher),  in  fact — denies  absolutely  that  the  deep 
fungus  testis  arises  from  it.  Reclus  is  inclined  to  rank  it  as  a  cause, 
though  he  thinks  that  there  has  never  as  yet  been  a  single  case  described. 
Kocher  refers  to  a  case  observed  by  Herff  as  one  of  deep  fungus  tuber- 
culosis. I  have  seen  two  cases  of  prolapsus  of  the  seminal  tubules  in 
tuberculosis  testis,  but  nothing  of  the  nature  of  a  fungus.  Simple  inflam- 
mation of  the  testis,  acute  and  chronic,  acts  as  an  occasional  cause  through 
abscess  formation  with  rupture  (Curling,  Kocher).  The  formation  of  the 
tumor  occurs  in  this  wise  :  Whenever,  at  the  time  of  inflammation  of  the 
parenchyma  of  the  testis,  there  is  formed  an  opening  through  the  tunica 
albuginea,  tunica  vaginalis,  and  scrotal  tissues,  either  by  a  considerable 
incision  through  abscess  and  rupture,  or  through  the  softening  and  break- 
ing down  of  some  diseased  process,  such  as  in  gummata  of  syphilis,  we 
have  an  extrusion  of  the  testicular  structure,  together  with  such  infiltrate 
as  may  have  taken  place,  provided  the  presence  of  the  latter  is  sufficient 
to  cause  an  increase  of  the  intercapsular  pressure.  By  this  pressure  the 
contents  of  the  capsule  are  forced  through  the  opening  to  the  outside, 
where  its  surface,  covered  with  a  layer  of  exuberant  granulations,  grows 
laterally  as  well  as  anteriorly  through  new  tissue  formation.  The  scrotal 
tissues,  tunica  vaginalis,  and  albuginea  are  retracted.  The  bulk  of  the  tu- 
mor is  formed  of  the  tubules,  intertubular  tissue,  and  new  growth  ;  some- 
times the  whole  of  the  testicle  being  upon  the  outside,  the  stem  and  base 
comprised  of  the  epididymis  still  within  the  scrotal  walls,  it  increases  in  size 
through  new  tissue  formation,  and  thus  is  formed  a  fungus  testis  benignus. 
Sometimes,  after  the  rupture  of  an  abscess  formed  in  acute  chronic  or  sim- 
ple orchitis,  the  cavity  thus  left  is  filled  with  exuberant  granulations  that, 
continuing  in  growth,  protrude  from  the  opening  and  form  a  fungous 
tumor  consisting  entirely  of  granulation.    This  is  not  a  true  fungus  testis. 

Diagnosis. — The  diagnosis  of  fungus  testis  benignus  is  not  diffi- 
cult. Especially  characteristic  is  the  circumstance,  that  on  the  inner  part 
of  the  scrotum  there  is  to  be  found,  connected  with  the  tumor,  the  nor- 
mal or  characteristically  indurated  epididymis  as  well  as  the  spermatic 
cord,  and  the  absence  of  any  other  swelling.  The  fungus  is  covered  with 
healthy,  hsemorrhagic,  cheesy,  or  lardaceous  granulations,  accordingly  as 
it  belongs  to  an  orchitis,  tuberculosis,  or  syphilis.  If  it  consists  of  simple 
granulations  it  is  soft,  solid,  and  firm,  or  cleft  in  syphilis,  firm  or  inter- 
spersed with  furrows,  fistulse,  and  cavities  in  tuberculosis  (Kocher). 


928  DISEASES  OP  THE  TESTICLE. 

Treatment. — When  the  fungus  is  due  to  syphilis  it  will  heal  prompt- 
ly under  the  proper  treatment  of  the  causative  disease,  it  being  rarely,  if 
ever,  necessary  to  interfere  locally — an  antiseptic  application  when  there 
is  sloughing,  or  a  protective  dressing,  being  about  all  that  is  indicated.  If 
the  tumor  is  the  result  of  tuberculosis,  and  there  is  involvement  to  con- 
siderable extent,  no  improvement  ensuing  from  building  up  the  patient's 
general  health  by  tonic,  castration  is  indicated,  Removal  of  the  growth 
by  excision,  scraping,  and  cauterizing  the  cavity  which  is  left,  may  be  em- 
ployed as  a  means  of  healing  the  trouble,  but  there  is  usually  a  suppurat- 
ing sinus  left  wliich  does  not  heal.  Good  results  may  be  expected  from 
this  procedure  only  when  the  fungus  is  quite  small.  In  fungus  which 
has  arisen  u]Don  the  bursting  of  an  abscess  in  simple  orchitis,  application 
of  a  cloth  wet  in  silver-nitrate  solution  and  compression,  as  recommended 
by  Curling,  are  of  undoubted  worth.  If  by  these  means  the  fungus  is  not 
healed,  destruction  of  the  tumor  by  means  of  a  curette,  followed  by  the 
cautery,  is  the  plan  that  Kocher  advocates.  TJie  operation  devised  by 
Syme  (Curling),  in  1845,  which  consists  in  freeing  the  skin  at  the  base  of 
the  fungus,  freshening  the  edges,  and,  after  making  an  incision  at  each 
side  of  the  flaps,  thus  allowing  them  to  be  moved,  uniting  them  over  the 
tumor,  may  be  employed  with  success  in  cases  due  to  simple  orchitis. 
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DISEASES   OF  THE   TESTICLE. 

By  JOHN  P.  BRYSON,  M.  D. 

CYSTOMA  TESTIS. 

The  testis  is  sometimes,  though  rarely,  the  seat  of  a  growth  composed 
of  tough-walled  cysts  joined  together  in  a  compound  mass  by  their  walls 
as  they  come  in  apposition,  and  by  an  intermediate,  apparently  fibrous, 
tissue.  The  characteristic  formations  are  the  cysts,  but  these  may  be 
associated  in  various  degrees,  in  different  cases,  with  other  elements 
such  as  sarcomatous,  carcinomatous,  and  cartilaginous  tissues.  The  cysts 
vary  in  size  from  that  of  a  millet  seed  to  that  of  a  pigeon's  egg,  and 
are  oval  in  shape.  They  are  sometimes  simple,  but  often  contain  intra- 
cystic  cellular  growths  covered  by  cylindrical  epithelium  with  or  without 
cilia.  The  cystic  contents  vary,  being  in  some  cases  clear,  in  others  bloody 
and  glairy,  while  in  others  still  the  contents  may  be  cheesy.  The  whole 
mass  is  oval  in  shape,  elastic  to  palpation,  and  fluctuates  at  those  points 
where  the  larger  cysts  are  close  to  the  surface.  The  new  growth  is 
separated  by  a  capsule  from  the  normal  gland-tissue  which  is  spread  out 
on  its  surface.  The  epididymis  is  gradually  attenuated  by  the  groAvth, 
and  eventually  becomes  indistinguishable  from  the  capsule,  though  it 
remains  free  from  disease.  Adhesions  between  the  gland  and  the  en- 
veloping scrotum  form  as  progress  is  made,  and  between  these  some 
hydrocele  fluid  may  appear. 

Investigators  are  not  unanimous  as  to  the  site  of  origin  of  the  tumors, 
but  the  weight  of  opinion  seems  to  be  with  Mr.  Curling,  whose  careful 
researches  led  him  to  the  conclusion  that  they  spring  from  the  rete  testis. 
Both  clinical  observation  and  microscopic  research  have  enabled  patholo- 
gists to  distinguish  two  forms  of  the  disease,  viz.,  the  malignant  and  the 
nonmalignant,  the  observations  of  surgeons  who  noticed  that  some  cases 
ran  an  unsatisfactory  course  ending  in  general  infection,  corresponding 
with  the  finding  of  sarcomatous  and  carcinomatous  elements  in  the  new 
formations. 

The  disease  properly  belongs  to  middle  life.  The  mode  of  develop 
ment  is  much  like  that  of  sarcoma  of  this  organ,  the  patient  usually  re- 
ferring: the  onset  to  some  slig-ht  traumatism.  Later  on  he  observes  that 
one  testis  is  larger  than  is  natural,  that  it  is  flattened  laterally,  and  is 
causing  a  dragging  sensation  in  the  cord  and  even  in  the  loin.  The 
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tumor  is  not  painful,  is  smooth  on  the  surface,  with  here  and  there  a 
fluctuating  point  to  indicate  the  presence  near  the  surface  of  one  of  the 
larger  cysts.  The  veins  in  the  cord  and  scrotum  enlarge  as  the  growth 
slowly  progresses.  The  increase  in  size  is  at  an  even  rate,  different  from 
cancer,  which  advances  by  successive  leaps. 

Diagnosis. — It  is  impossible  to  distinguish,  in  the  earlier  stages,  be- 
tween the  nonuialignant  and  the  malignant  cases,  or  to  say  at  what  period 
in  the  progress  the  change  from  the  former  to  the  latter  takes  place. 

Besides  the  difference  in  the  modes  of  development,  there  are  other 
points  that  serve  to  assist  in  distinguishing  cystoma.  If  one  of  the 
fluctuating  points  be  punctured,  the  fluid  contents  of  the  cyst  would 
issue  and  diminish  the  tumor  at  that  point,  while  in  the  case  of  cancer 
blood  would  flow  freely  without  lessening  the  size  of  the  tumor.  Cancer, 
besides  increasing  irregularly,  is  painful.  Cystic  tumor  is  not  translucent, 
but  is  said  to  be  heavier  than  a  hydrocele  and  not  so  heavy  as  a  malignant 
growth.  Sometimes  hard,  cartilaginous  nodules  may  be  felt.  Haemato- 
cele  develops  rapidly  after  a  blow,  and  testicular  sensation  remains  un- 
changed. It  is  often  impossible  to  distinguish  between  this  and  cysto- 
sarcoma.  It  may  be  feasible  to  evacuate  one  of  the  cysts  and  examine 
the  contents  under  the  microscope,  in  which  event  the  discovery  of 
tessellated  epithelium  would  render  the  prognosis  more  favorable ;  but 
the  frequent  association  of  carcinoma  and  malignant  sarcoma  with  cystoma 
should  render  the  prognosis  guarded  in  any  event. 

Treatment. — The  only  treatment  to  be  recommended  is  early  re- 
moval ;  but  in  those  rare  cases  where  the  non-maligancy  is  well  demon 
strated,  and  where  the  patient  has  only  one  testis,  one  may  follow  the 
advice  of  Prof.  Humphrey,  of  Cambridge,  and  carefully  dissect  out  the 
diseased  part  only. 

DERMOID   CYSTS  OP  THE  TESTIS  AND  SCROTUM. 

Cj'sts  similar  to  those  in  other  parts  of  the  body,  and  containing  skin, 
hair,  bones,  teeth,  cartilage,  etc.,  and  even  the  gray  matter  of  the  brain, 
have  been  found,  sometimes  in  the  testis  and  at  others  in  the  sac  of  the 
tunica  vaginalis  as  well  as  in  the  scrotal  walls.  Dermoid  cysts  of  the 
testis  may  be  intimately  incorporated  with  the  gland,  or  they  may  only 
push  it  to  one  side,  causing  its  atrophy  from  pressure,  or  they  may  pre- 
vent its  development.  The  tumor  may  become  connected  with  the  testis 
during  frjetal  life  before  its  descent  into  the  scrotum,  while  on  the  other 
hand  it  may  develop  in  the  scrotal  wall  and  become  subsequently  con- 
nected with  the  testicle.  The  connection  of  the  tumor  with  the  testis 
before  its  descent  may  interfere  with,  delay,  or  prevent  its  transition. 

The  tumors  are  congenital,  but  may  be  small  and  attract  no  attention 
until  the  period  of  puberty,  when  the  increased  activity  and  growth 
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generally  bring  them  into  prominence.  The  frequent  traumatisms  to 
which  they  are  subjected  cause  inflammation,  which  may  result  in  soften- 
ing at  certain  points,  and  even  in  the  formation  of  the  fistula  through 
which  the  foetal  structures  composing  them  may  be  discharged. 

Diagnosis. — The  diagnosis  is  not,  as  a  rule,  difficult,  though  in 
some  cases  it  may  be  impossible  until  an  incision  is  made.  The  fact  that 
the  tumors  are  congenital  is  of  the  greatest  importance.  Puncture  with 
a  fine  needle  may  discover  bone  or  teeth,  or  these  may  be  felt  with  a 
probe  passed  through  a  fistula,  and  the  doubt  cleared  up. 

Treatment. — The  only  treatment  to  be  recommended  is  removal  of 
the  tumor.  This  should  be  done  with  as  little  interference  with  the 
testicle  as  possible.  It  is  better  to  save  even  a  part  of  the  gland.  There 
is  no  valid  reason  for  removing  a  testicle  because  it  is  in  a  state  of 
atrophy  from  pressure.  It  may  develop  under  improved  conditions.  In 
case  the  tumor  is  intimately  incorporated  with  the  testis,  or  where  the 
gland  has  been  extensively  invaded  by  repeated  inflammations,  its  removal 
becomes  necessary.  In  operating,  the  tumor  may  be  exposed  by  an  in- 
cision and  dissected  out  from  its  bed  without  opening  its  capsule  ;  or  this 
may  be  split  open,  the  contents  removed,  and  as  much  of  the  capsule 
taken  away  as  possible. 

SOLID  TUMORS  OF  THE  TESTICLE. 

Enchondroma. — As  a  distinct  disease  enchondroma  is  rare,  but  car- 
tilaginous growths  in  connection  with  other  pathological  states  are  toler- 
ably frequent.  The  development  of  enchondroma  testis  is  obscure  and 
its  growth  is  slow,  requiring  from  four  to  six  years. 

The  point  of  departure  for  the  pathological  process  may  be  the  inter- 
stitial connective  tissue  or  the  lymph-spaces  of  the  gland.  The  rete  testis 
is  the  most  frequent  site  of  the  growth,  though  the  epididymis  may  be 
primarily  invaded.  The  size,  shape,  and  character  of  the  cartilaginous 
growths,  as  well  as  their  appearance  vary  greatly,  from  the  single  round 
or  oval  nodule  growing  in  the  otherwise  healthy  gland-substance  or  epi- 
didymis to  the  most  complex  and  varied  forms.  Occasionally  fatt}^  degen- 
eration occurs  in  the  new  growth,  followed  by  a  cretaceous  deposit  in  the 
intercellular  substance. 

It  is  often  associated  with  other  diseases,  especially  with  the  cystic, 
sarcomatous,  and  carcinomatous.  When  associated  with  fibro-cystic  or 
carcinomatous  growths,  the  tumor  may  attain  a  very  great  size.  In  me- 
dullary cancer  the  cartilaginous  masses  may  be  incorporated  with  the  tis- 
sue, or  they  may  be  encapsulated.  In  cystic  disease  the  nodules  may  be 
numerous,  and  scattered  irregularly  through  the  growth.  Only  when 
associated  with  other  diseases  does  enchondroma  appear  to  cause  the  testis 
to  attain  a  very  considerable  size.     Even  when  the  disease  appears  in  the 
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form  of  a  single  nodule,  some  liydrocele  fluid  may  be  present  which  must 
be  withdrawn  to  facilitate  palpation,  while,  on  the  other  hand,  the  disease 
may  run  its  full  course  without  hydropsy. 

The  tumor  is  oval  in  shape,  heavy,  and  often  has  its  surface  studded 
with  hard,  cartilaginous  nodules  interspersed  with  fluctuating  spots  where 
softenino-  has  taken  place.  The  cord  is  usually  free  of  disease  and  the 
organ  devoid  of  "  testicular  sensibility."  There  is  absence  of  pain,  the 
growth  causing  inconvenience  only  by  its  weight. 

Diagnosis. — Diagnosis  is  beset  with  many  difiiculties.  While  one 
may — perhaps  after  tapping  a  hydrocele — detect  a  single  hard  and  pain- 
less nodule,  even  in  the  substance  of  the  gland,  to  determine  its  character 
would  hardly  be  possible. 

The  slow  progress  of  the  growth,  its  weight,  the  absence  of  disease  in 
the  cord  and  of  "  testicular  sensibility  "  in  the  gland  when  squeezed,  are 
the  chief  points  for  differential  diagnosis.  The  patient  frequently  refers 
the  beginning  to  some  injury  to  the  organ,  and  urges  the  j?ost  hoc  argu- 
ment, as  in  sarcoma,  cystoma,  etc.  "Where  the  tumor  continues  to  grow 
and  to  cause  distress  by  dragging  on  the  cord,  the  diagnosis  remaining 
doubtful,  an  incision  under  strict  antiseptic  precautions,  with  the  under- 
standino;  that  if  found  dangerously  diseased  the  organ  must  be  removed, 
would  be  justifiable.  The  tendency  of  these  tumors  to  degenerate  into 
other  forms  of  disease  capable  of  infecting  the  body — a  fact  long  since 
called  attention  to  by  Eindfleisch  and  abundantly  confirmed  by  experi- 
ence— along  with  the  inabihty  of  constitutional  measures  to  cope  with 
the  disease,  renders  early  removal  the  only  treatment  to  be  advised. 

Fibrous  Tumors  of  the  Testis. — Diffuse  syphilitic  orchitis,  when 
untreated,  generally  results  in  a  fibroid  degeneration  of  the  gland  which 
leaves  only  a  lump  the  size  of  a  small  marble  lying  loosely  at  the  bottom 
of  the  scrotal  sac.  This  mass  is  composed  chiefly  of  fibrous  tissue,  with 
here  and  there  some  wasted  tubuli  seminiferi  in  its  meshes.  The  epi- 
didymis is  generally  included  in  the  atrophy  from  pressure  of  the  fibrous 
tissue.  Interstitial,  fibrous  overgrowth  is  a  not  infrequent  concomitant 
of  various  epididymal  tumors.  A  hard  fibrous  knot  at  the  tail  of  the  epi- 
didymis following  a  gonorrhoea!  extension  and  blocking  of  the  duct  just 
where  it  begins  to  be  a  single  tube,  is  quite  common.  When  bilateral, 
these  fibrous  tumors  are  the  efficient  cause  of  an  incurable  impotentia 
generandi.  A  few  cases  are  on  record  where  very  hard,  bulky,  and  pain- 
less fibrous  tumors  have  developed  in  these  glands,  the  result  of  which 
has  been  enlargement  instead  of  shrinkage  ;  and  this  form  has  had  no 
connection  with  syphilis  as  a  cause.  In  all  cases,  however,  the  fibrous 
overgrowth  seems  to  spring  from  the  tunica  albuginea  and  press  inward 
at  the  expense  of  the  secreting  structures.  This  course  seems  to  be  pur- 
sued whether  the  organ  increases  or  diminishes  in  size.     In  some  few 
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cases  the  fibrous  growth  is  quite  localized,  resulting  in  the  development, 
from  the  tunica  albuginea,  of  a  smaller  fibrous  mass  imbedded  in  the 
secreting  substance,  and  entirely  indistinguishable  by  palpation  from  an 
enchondromatous  lump. 

In  pure  cases  of  fibrous  tumor  the  cord  and  epididymis  are  left  free 
of  disease,  and  there  is  no  hydrocele.  "  Testicular  sensibility"  is  present 
or  absent  according  to  the  extent  of  the  glandular  involvement.  The 
slight  tendency  to  become  bilateral  suggests  a  constitutional  etiology,  and 
raises  the  question  whether  syphilis,  in  some  of  its  stages,  may  not  have 
been  overlooked  in  certain  reported  cases. 

Treatment. — In  doubtful  cases  the  iodides  may  be  tried  in  the  be- 
ginning. Removal  of  the  organ  will  rarely  become  necessary,  and  will 
generally  depend  on  the  size  of  the  growth,  the  inconveniences  it  causes, 
the  rate  of  its  progress,  and  the  amount  of  "  testicular  sensibility "  as 
indicating  the  usefulness  of  the  gland  as  a  procreative  organ. 

Calcareous  Masses,  composed  of  phosphate  and  carbonate  of  lime 
and  traces  of  magnesia  mingled  with  animal  matter,  may  form  in  the 
testis,  epididymis,  or  cord,  generally  as  a  result  of  previous  pathological 
changes.  Fibro-cystic  and  cartilaginous  growths  sometimes  undergo  so- 
called  chalky  degenerations,  but  the  great  majority  of  these  deposits  are 
due  to  inflammatory  processes  in  the  chronic  form.  Tuberculosis  stands 
at  the  head  of  the  diseases  producing  this  form  of  tumor.  They  are  of 
stony  hardness,  variable  in  size  and  shape,  and  often  mechanically  irritate 
their  surrounding  capsules  so  as  to  produce  inflammation  and  fistula. 
They  are  generally  easily  recognized,  but  in  case  of  doubt  a  probe  inserted 
through  the  fistula  if  present,  or  a  needle  through  the  tissues,  will  reveal 
their  nature. 

Treatment. — The  treatment  will  depend  upon  the  size  and  position 
of  the  concretion  and  the  pain  or  inflammation  it  is  causing.  A  small 
cretaceous  mass  encapsuled  in  the  testis  or  epididymis,  and  causing  no 
pain,  may  be  left  alone.  In  case  mischief  results  in  the  way  of  abscess, 
fistula,  etc.,  an  incision  should  be  made,  the  calcareous  matter  scooped 
out,  and  appropriate  measures  taken  with  a  view  of  causing  the  cavity  to 
granulate  and  fill  up  from  the  bottom.  The  actual  cautery,  after  curet- 
ting, will  be  found  to  have  a  stimulating  effect  on  the  healing  process. 
Small  beadlike  masses  may  form  in  the  vas  deferens  and  block  the  duct. 
They  sometimes  demand  excision  on  account  of  the  pain. 

Carcinoma  of  the  Testis  occurs  most  frequently  in  middle  life 
(thirty-five  to  forty-five),  though  cases  have  been  observed  in  very  young 
children  as  well  as  in  the  aged.  The  tendency  to  affect  only  one  of  the 
testes  is  a  marked  feature  of  the  disease.  Unlike  almost  all  the  other 
growths  of  the  organ,  the  cancerous  tissue  is  unmixed  with  other  morbid 
products.     It  is  most  easily  confounded,  in  the  earlier  stages,  with  cystic 
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sarcoma  and  syphilis,  and  is  entirely  indistinguishable  from  soft  sarcoma, 
a  fact  of  no  great  practical  importance,  since  early  removal  of  the  dis- 
eased organ  is  demanded  in  both  cases.  The  growth  infects  the  body  by 
way  of  the  cord  and  the  lymphatic  channels  passing  upward  to  the  groin 
and  abdomen.  Butlin  places  the  duration  of  the  tumors  at  seven  to  forty- 
two  months. 

Two  varieties  of  cancer  of  the  testicle  are  distinguishable,  scirrhous 
and  encephaloid. 

Scirrhous  carcinoma  of  the  testicle  is  very  rare.  It  is  of  slow  growth, 
and  attains  only  a  moderate  size.  The  tumor  is  of  stony  hardness,  irregu- 
lar form,  knotted,  and  rarely  fungating.  Sharp,  lancinating  pains  accom- 
pany its  advance,  running  up  the  cord  to  the  loin.  As  the  tumor  de- 
velops, adhesions  of  the  tunica  vaginalis  form,  the  glands  above  enlarge 
and  press  upon  the  veins,  causing  oedema  of  the  leg,  ascites,  and  gastric 
and  intestinal  disturbances,  which,  with  the  pain,  render  the  patient 
cachectic. 

Medullary,  encephaloid,  or  soft  cancer  invades  the  body  of  the  gland, 
causing  a  swelling,  which  in  the  early  stage  disturbs  the  fibrous  tunic  so 
as  to  render  the  testicle  quite  hard,  though  still  lacking  the  stony  feel  of 
scirrhus.  Later  on  it  involves  the  epididymis.  The  disease  advancing 
rapidly  causes  thinning  of  the  tunica  albuginea  in  places,  changing  the 
heretofore  smooth  and  even  outline  to  a  softly  nodulated  appearance  and 
feel.  The  most  prominent  portions  fluctuate  or  become  more  elastic. 
Where  the  tunica  albuginea  is  most  thinned  the  growth  may  burst 
through,  causing  adhesion  and  finally  penetrating  the  skin,  protruding  as 
a  sloughing,  foul-smelling,  and  bleeding  fungus  hsematodes.  There  is  no 
pain  in  the  early  stages,  and  testicular  sensibility  is  abolished  only  as  the 
normal  epidydimal  structures  are  replaced  by  the  growth.  As  the  cord  is 
attacked,  sharp  pains  shoot  up  toward  the  loin.  The  tumor  is  at  first 
globular  in  shape,  with  sides  flattened  by  pressure,  but  later  on  as  the  cord 
is  aft'ected  it  becomes  more  pyramidal.  The  distinct  pear  shape  is  reached 
when  a  hydrocele  appears.  Irregularity  is  given  by  the  uneven  thinning 
of  the  tunica  albuginea  and  the  formation  of  blood-cysts  due  to  the  trau- 
matisms to  which  the  large  mass  is  naturally  subjected.  The  tumor  grows 
to  a  large  size  in  a  few  months,  sometimes  equaling  that  of  a  foetal  head, 
the  scrotal  skin  becomes  thin  and  dark-colored,  and  the  veins  enlarge. 
Cancerous  masses  form  in  the  cord,  and  general  infection  goes  on.  Dys- 
pepsia and  diarrhoea  appear,  and  assist  in  rapidly  wasting  the  patient's 
energies. 

Diagnosis. — The  differential  diagnosis  is  not  easy  in  the  earlier 
stages.  The  disease  is  most  readily  confounded  ^^•ith  syphilitic  orchitis 
and  soft  or  cystic  sarcoma.  The  fact  that  the  carcinomatous  is  unmixed 
with  other  growths,  aids  in  distinguishing  it  from  cystic  disease  where 
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cartilaginous  masses  may  be  present.  The  chief  distinguishing  features 
of  soft  cancer  of  the  testis  are,  the  rapid  enlargement  without  inflamma- 
tory symptoms,  the  size  attained  by  the  growth,  the  enlargement  of  the 
scrotal  veins,  and  the  development  of  cancerous  masses  in  the  cord.  The 
limit  of  size  for  a  syphilitic  testis  is  that  of  the  closed  fist,  while  cancer 
grows  much  larger.  Cancer  is  always  unilateral,  while  syphilis  is  some- 
times double.  In  the  early  stages  doubt .  may  often  be  removed  by  a 
carefully  conducted  antisyphilitic  treatment.  It  is  not  advisable  to  punc- 
ture a  cancerous  tumor  unless  castration  has  been  decided  upon,  for  the 
reason  that  even  a  needle  puncture  is  apt  to  cause  a  bleeding  fungus  to 
sprout.  In  case  this  is  done,  however,  a  cancer  would  bleed  without 
diminishing  in  size.  Between  cystoma,  cysto-sarcoma,  and  carcinoma, 
differential  diagnosis  is  not  of  great  practical  importance,  since  early  re- 
moval is  equally  desirable  in  all  cases. 

Treatment. — Early  removal  is  the  only  treatment  to  be  considered, 
and  the  question  of  castration  will  be  decided  by  the  extent  to  which  the 
disease  has  involved  the  cord  and  the  tissues  along  the  line  of  general 
infection.  When  undertaken  in  time,  excision  has  been  found  to  give 
the  patient  a  tolerably  good  hope.  The  difficulty  of  determining  in  any 
case  the  question  of  secondary  infection  will  render  the  prognosis  neces- 
sarily a  guarded  one  in  any  case. 

Sarcoma  of  the  Testis  appears  under  two  principal  forms,  the 
round  and  the  spindle-celled.  There  is  no  great  or  practical  clinical  dif- 
ference between  the  two.  Indeed,  it  is  to  the  pathological  histologists 
that  we  chiefly  owe  the  distinction  between  soft  cancer  and  sarcoma,  for 
neither  in  their  clinical  histories,  their  physical  or  naked-eye  appearances, 
nor  in  their  malignancy,  do  they  present  au}^  striking  or  easily  recognized 
differences.  We  may  therefore  content  ourselves  here  with  mentioning 
those  few  and  slight  variations  in  appearance  and  clinical  evolution  which 
will  in  certain  instances  assist  in  differentiating  them.  Nor  is  this  dif- 
ferentiation of  great  practical  importance  to  the  surgeon.  The  gravity 
of  both  cancer  and  sarcoma  is  such  as  to  demand  early  removal  of  the 
diseased  organ  ;  and  in  other  forms  of  tumor  of  the  testis  the  known  in- 
termingling of  sarcomatous  elements  adds  greatly  to  the  urgenc}'  of  the 
case  as  well  as  to  the  guardedness  of  the  prognosis.  It  is  not,  therefore, 
so  much  a  question  of  distinguishing  between  sarcoma  and  carcinoma  as 
it  is  of  separating  these  from  those  nonmalignant  diseases,  such  as  syphi- 
lis, which  not  only  show  no  tendency  to  infect  the  body,  but  are  amenable 
to  constitutional  treatment. 

Diagnosis. — Histologically,  carcinoma  is  simple,  while  with  sarcoma 
are  often  associated  different  abnormal  structures  mingling  in  the  same 
tumor.  Sarcoma  most  resembles  medullary  carcinoma,  and  this  mingling 
of  other  structures  may  serve  to  give  a  valuable  hint,  which  will  enable 
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the  surgeon  to  separate  the  former  both  from  cancer  and  syphilis.  Car- 
tilage, mucous  tissue,  and  unstriped  muscle-cells  may  mingle  with  a  sar- 
comatous tumor  in  such  a  way  as  to  give  it  a  feel  on  palpation  quite  unlike 
the  other  affections  mentioned.  Unlike  cancer,  which  is  unilateral,  sar- 
coma, like  syphilis,  not  unfrequently  affects  both  testicles.  The  round- 
celled  variety  is  far  more  apt  to  be  bilateral  than  the  spindle-celled.  In 
the  matter  of  the  ages  of  patients  affected,  Butlin  noted  only  slight  differ- 
ences, the  round-celled  being  most  frequent  before  the  age  of  ten  months 
and  between  fifty  and  sixty  years,  while  the  spindle-celled  variety  was 
seen  with  equal  frequency  before  the  age  of  ten  months,  but  appeared 
earlier  in  adults — that  is,  between  thirty-five  and  forty-five.  These  differ- 
ences so  frequently  overlap  in  the  different  forms  as  to  render  the  obser- 
vations of  little  value  in  given  cases.  The  total  duration  of  the  spindle- 
celled  variety  was  noted,  by  the  same  author,  to  be  longer.  The  spindle- 
celled  tumors  seem  to  show  a  less  active  malignancy  than  the  other,  being 
more  frequently  combined  with  other  morbid  growths — cartilage,  muscle- 
cells,  etc. — less  liable  to  affect  both  testes,  and  not  so  prone  to  involve  the 
lymphatics  in  anatomical  relationship.  They  also  more  rarely  result  in 
extensive  generalization  in  distant  organs.  The  lungs,  among  the  distant 
organs,  are  liable  to  become  involved. 

The  growth  of  the  tumor  without  inflammatory  symptoms,  its  shape, 
the  size  attained,  and  the  appearance  of  the  scrotal  envelope  so  closely 
resemble  those  of  carcinoma  as  to  render  differentiation  difiicult  in  all 
and  impossible  in  the  majority  of  cases.  This  resemblance  is  in  all  re- 
spects so  close  as  to  render  it  unnecessary  to  repeat  here  the  method  of 
distinguishing  between  cancer  and  syphilis. 

Prognosis  and  Treatment. — Early  removal  of  the  diseased  organ 
offers  the  only  hope,  but  the  prognosis  should  be  guarded  in  any  event. 
It  is  sometimes  desirable,  for  the  comfort  of  the  patient  and  to  minimize 
his  sufferings  and  the  task  imposed  upon  his  friends,  to  operate  even  after 
the  cord  and  the  lumbar  glands  are  involved  in  the  disease. 

EXCISION   OP  THE  TESTIS. 

The  influence  of  anaesthesia  and  antisepsis  has  been  to  entirely  revo- 
lutionize this  surgical  procedure,  enabling  us  to  proceed  step  by  step  and 
at  leisure,  advantages  denied  our  predecessors.  Sir  Astley  Cooper's  bril- 
liant method  of  removing  the  gland  with  a  part  of  the  scrotum  by  one 
stroke  of  the  catlin  went  out  of  vogue  when  anaesthesia  came  in,  and  the 
same  may  be  said  of  the  method  of  first  tying  the  cord  through  a  but- 
ton-hole before  exsection  was  begun.  The  preparation  of  the  patient  is 
now  a  matter  of  the  first  importance.  The  skin  over  the  pubes,  scrotum, 
perinaeum,  and  inner  aspect  of  the  thighs  is  washed  in  soap  and  water, 
carefully  shaved,  and  covered  for  an  hour  or  so  before  operation  with 
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towels  soaked  in  a  bichloride  solution  1  to  2,000.  The  patient  should  be 
placed  on  a  narrow  table  of  convenient  height  and  anaesthetized.  The 
parts  are  again  washed  with  bichloride  solution,  and  the  parts  of  the 
body  immediately  surrounding  the  field  of  operation  shut  off  with  the 
bichloride  napkins.  It  is  of  importance  to  cleanse  the  perinseum  and 
penis  carefully,  and  have  the  latter  kept  away  from  the  neighborhood  of 
the  wound  by  an  antiseptic  towel.  The  operator  then  seizes  the  tumor 
with  his  left  hand  passed  beneath  it,  and  puts  the  scrotum  moderately  on 
the  stretch.  The  incision  will  vary  according  to  the  size  and  nature  of 
the  growth.  In  moderate-sized  tumors  there  is  no  necessity  to  begin  the 
incision  at  the  external  abdominal  ring,  but  where  the  cord  is  also  involved 
this  may  be  advisable ;  but,  begin  where  it  may,  it  should  be  carried  to 
the  bottom  of  the  sac  to  secure  drainage.  My  own  preference  is  to  begin 
over  the  top  of  the  tumor,  going  through  the  layers  of  the  scrotum  stroke 
by  stroke  with  a  very  sharp  knife.  Thus  one  may  decide  whether  it  is 
necessary  to  divide  the  tunica  vaginalis  at  all  or  to  remove  it  entirely 
after  separating  it  from  the  other  coverings.  The  gland  being  exposed, 
it  may  be  turned  out,  the  mesorchium  divided  with  scissors  or  knife,  and 
then,  the  finger  being  thrust  up  the  cord  as  a  director,  the  incision  may 
be  prolonged  as  far  as  necessary.  The  cord,  carefully  separated  from  its 
coverings,  may  now  be  examined.  It  should  be  left  to  the  last,  lest  the 
discovery  be  made  that,  owing  to  an  error  in  diagnosis,  the  testis  may  be 
saved.  Removal  being  decided  on,  a  medium-sized  silk  ligature  should 
be  passed  through  its  center,  and  the  funis  divided  about  a  quarter  of  an 
inch  below  it.  Thus  retraction  with  bleeding,  necessitating  the  opening 
of  the  inguinal  canal,  may  be  prevented.  The  vessels  are  now  to  be  tied 
separately,  the  looped  ligature  being  relaxed  so  as  to  favor  their  detection. 
The  artery  of  the  vas  deferens  should  be  sought  out  and  tied  whether  it 
bleeds  or  not,  otherwise  secondary  haemorrhage  may  occur  some  hours 
after  the  patient  has  been  put  to  bed.  Some  operators  divide  the  cord 
with  clamp  and  cautery,  following  the  plan  of  Mr.  Henry  Smith,  of 
London.  The  objection  to  the  ligature  of  the  cord  en  masse  is  the 
pain  it  gives  and  the  difficulty  with  which  the  thread  comes  away. 

All  bleeding  having  been  stopped,  and  as  much  of  the  scrotal  sac 
having  been  removed  as  seems  necessary,  the  ligature  that  has  been  passed 
through  the  cord  and  tied  in  a  long  loop  is  now  brought  out  at  the  upper 
end  of  the  incision,  a  decalcified  bone  drainage-tube  (or  one  of  rubber)  is 
placed  in  the  bottom  of  the  sac,  extending  from  the  cut  end  of  the  cord 
and  out  of  the  bottom  of  the  scrotum  ;  the  skin  is  now  brought  accurately 
together  over  it  by  a  continuous  suture  of  catgut.  Good  drainage  should 
be  looked  after,  and  care  should  be  taken  to  prevent  any  turning  out  of 
the  dartos  between  the  stitclies.  These,  if  not  corrected,  sprout  exuber- 
ant granulations  and  retard  healing.     The  line  of  the  incision  may  now 
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be  covered  witli  a  tliin  strip  of  cotton  web  in  a  l-to-2,000  bichloride 
solution,  tlie  parts  enveloped  in  the  same  material,  and  the  whole  neatly 
secured  by  bandages  passed  round  the  hips  and  between  the  thighs.  This 
bandage  adds  to  the  comfort  of  the  patient  by  permitting  him  to  turn  in 
bed,  which  he  can  not  do  if  the  sac  is  supported  on  a  small  pillow.  In 
applying  the  bandage,  care  should  be  taken  to  leave  the  cotton  covering 
the  end  of  the  drainage-tube  free  and  loose,  to  prevent  its  being  blocked 
by  pressure  when  the  cotton  becomes  wet.  The  bandage  should  be  so 
applied  as  to  permit  the  bowels  to  be  moved  without  soiling  it.  Prop- 
erly adjusting  the  pressure,  it  is  possible  to  prevent  much  of  the  swelling 
of  the  loose  scrotal  tissue  that  takes  place  when  the  pillow  is  used.  The 
dressing  may  remain  for  four  days,  and  the  anchor  loop  in  the  stump  of 
the  cord  need  not  be  disturbed  until  the  change  is  made. 

When,  on  account  of  its  being  adherent,  diseased,  or  redundant,  any 
part  of  the  scrotum  the  surgeon  desires  to  remove  may  be  included  be- 
tween two  semilunar  incisions,  which  meet  above  and  below.  If  an 
inguinal  hernia  complicates  the  disease,  the  opportunity  may  be  taken 
advantage  of  to  put  into  practice  suitable  methods  of  radical  cure. 

In  case  the  testis  is  retained,  an  incision  may  be  made  over  its  site  in 

the  canal  or  even  higher  up.     In  either  event  it  is  necessary  to  open  the 

peritonaeum.     Since  the  surgeon  can  never  say  whether  peritoneal  cavity 

must  be  invaded,  all  the  steps  of  the  operation  should  be  antiseptically 

guarded. 

IRRITABLE  TESTIS. 

Irritable  Testis  jnust  be  distinguished  from  neuralgia  of  that  organ,  a 
task  not  difficult  to  accomplish.  The  acute,  darting,  and  paroxysmal,  or 
the  continuous  dull  and  dragging  pains  of  neuralgia,  unrelieved  by  rest 
and  recumbency,  are  quite  unlike  the  simple  but  extreme  sensitiveness  of 
irritable  testis. 

In  irritable  testis  the  whole  organ,  or  more  frequently  a  particular 
spot,  is  exquisitely  sensitive  to  the  slightest  touch,  even  contact  of  the 
clothing  being  in  some  cases  unbearable.  The  patient  may  be  robust 
and  healthy.  The  disease  occurs  at  any  time  between  early  puberty  and 
the  latter  part  of  middle  life,  when  the  sexual  powers  decline.  It  is  not 
met  with  in  those  who  have  flabby  testes  and  relaxed  scrotal  sacs  any  more 
frequently  than  in  those  with  tense  sacs  and  plump  glands.  It  is  often 
bilateral,  while  neuralgia  is  almost  always  one-sided.  The  nervous,  the 
anaemic,  the  neurasthenic,  are  not  more  apt  to  have  it  than  the  ordinarily 
healthy  person.  There  does  not  seem  to  be  any  relationship  of  effect  to 
melancholia,  dyspepsia,  oxaluria,  or  central  disease  of  the  nervous  system, 
neither  do  disseminated  tubercular  nodules,  nor  localized  syphilitic  lesions, 
have  any  recognizable  causative  connection. 

The  etiology  is  in  the  highest  degree  obscure.     The  fact  that  it  is 
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often  bilateral,  that  it  belongs  to  the  active  period  of  puberty,  that  it 
occurs  most  frequently  in  cases  of  over-stimulated  and  ungratified  sexual 
desire,  and  in  those  whose  normal  sexual  habits  have  been  suddenly  in- 
terrupted, as  well  as  the  quite  common  involvement  of  only  a  small  por- 
tion of  the  testis,  all  point  to  a  perversion  of  nutrition  of  the  peripheral 
nerves.  This  may  well  be  so  in  an  organ  presenting  the  physiological 
peculiarities  of  the  glands  of  reproduction.  There  are  no  observations 
of  the  histological  changes  in  the  diseased  areas  reported,  and  in  the  pure 
cases  no  anatomical  alterations  are  discernible  on  physical  examination. 

Treatment. — Sexual  hygiene,  which  means  marriage,  stands  at  the 
head  of  curative  means.  Fornication,  to  which  no  physician  would  give 
his  consent,  aggravates  the  disease.  In  one  case  that  came  under  my 
observation  the  patient  had  broken  off  an  engagement  to  marry  on  ac- 
count of  the  disease,  and  in  sheer  desperation  had  flung  himself  into  a 
life  of  sexual  excess,  with  the  result  of  greatly  increasing  his  trouble.  He 
recovered  soon  after  being  married  to  the  woman  of  his  choice.  When 
marriage  can  not  be  advised,  as  in  the  case  of  persons  who  are  too  young, 
rest  in  bed,  the  protection  of  the  organ  by  suitable  apparatus  from  rough 
contact,  and  the  application  of  an  evaporating  lotion,  constitute  our  most 
effective  means  of  relief.  The  following  is  an  excellent  lotion  :  ]^ .  Liq. 
ammon.  acetatis.,  §  j ;  spts.  etheris  nit.,  §  jss. ;  aquee  camphorfe,  ^  iijss. 
M.  Sig. :  Apply  locally  on  thin  muslin,  kept  constantly  wetted.  The 
ordinary  antineuralgic  remedies  are  not  to  be  relied  upon.  Sulfonal, 
phenacetin,  and  antipyrine  should  be  tried  before  giving  opium  or  its 
alkaloids  to  relieve  suffering. 


IIYDEOCELE   AND   SPEKMATOCELE. 

By  JOHN  A.  WYETH,  M.  D.,  and  W.  W.  VAN  ARSDALE,  M.  D. 

Definition  and  Nomenclature. — The  term  hydrocele  is  employed 
to  denote  an  accumulation  of  fluid  in  the  serous  sac  of  the  testicle,  the 
fluid  being  the  natural  seo-etion  of  serous  membranes. 

Since  the  serous  sac  of  the  testicle  is  a  part  of  the  pouched  duplieature 
of  the  peritonaeum,  known  as  the  vaginal  process,  not  obliterated  after 
the  descent  of  the  testicle,  the  term  hydrocele  may  be  applied,  in  con- 
formity with  the  above  definition,  to  any  part  of  the  process  containing 
an  unusual  amount  of  serous  fluid. 

Generally,  however,  the  term  hydrocele,  unless  specially  character- 
ized, is  used  to  designate  the  accumulation  of  an  abnormal  amount  of 
serous  fluid  in  the  tunica  vaginalis  testis  alone — the  rest  of  the  processus 
vaginalis  being  obliterated  in  the  adult,  in  the  normal  state  of  develop- 
ment, in  from  ten  to  twenty  days  after  birth. 

Synonymous  with  the  word  hydrocele,  when  used  in  the  latter,  more 
special  sense,  are  the  terms  periorchitis,  orchidomeningitis,  vaginalitis, 
which  intimate  that  the  condition  in  question  is  of  inflammatory  origin. 
As  we  shall  show  later  on  that  inflammation  does  not  always  play  a  part 
in  bringing  about  the  affection,  we  use  the  term  hydrocele  in  this  article 
by  preference. 

Hydrocele  ^processus  ^vaginalis  peritonei  may  be  variously  classified, 
according  to  its  extent  and  location.  When  hydrocele  is  congenital,  the 
tunica  vaginalis  frequently  communicates  with  the  peritoneal  cavity ;  or, 
in  other  words,  the  vaginal  process  remains  open,  leading  into  the  perito- 
neal cavity.     This  form  has  been  called  hydrocele  communicaois. 

In  contradistinction  to  this  variety  of  hydrocele,  the  usual  form  of 
effusion  into  the  tunica  vaginalis  has  been  called  incapsulated  hydrocele 
of  the  testicle. 

An  accumulation  of  fluid  about  the  spermatic  cord  is  termed  hydro- 
cele funicidi  spermatid.,  or  perispermatitis.  The  effusion  may  be  located 
in  the  sheath  of  the  cord  not  obliterated  after  the  descent  of  the  testicle, 
in  which  case  it  is  called  incapsulated  "  hydrocele  funicidi  saccataP 
This  form  may  communicate  with  the  peritoneal  cavity:  hydrocele  fu- 
nicidi coinmxinicans.     Or  the  effusion  may  not  be  confined  to  the  serous 
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sac  representing  tlie  slieatli  of  the  cord,  but  may  be  located  in  the  cellular 
tissue  enveloping  the  cord  and  its  sheath.  This  form  has  been  termed 
diffuse  hydrocele  of  the  cord ;  it  is  exceedingly  rare,  and  is  of  slight  prac- 
tical interest. 

AVe  must  here  mention  two  other  variations  in  the  location  of  accu- 
mulations about  the  testicle,  for  the  sake  of  completeness,  although  but 
little  practical  interest  attaches  to  them.  An  effusion  of  fluid  may  take 
place  between  the  tunica  vaginalis  and  the  tunica  albuginea,  testis.  Again, 
we  may  have  an  accumulation  of  fluid  between  the  fibrous  layers  of  the 
tunica  vaginalis  communis,  which,  when  present  conjointly  with  hydro- 
cele of  the  tunica  vaginalis  testis,  represents  one  of  the  two  forms  of 
hilocular  hydrocele. 

The  other  form  of  bilocular  hydrocele  is  the  combination  of  hydrocele 
of  the  tunica  vaginalis  and  one  along  the  course  of  the  cord,  not  com- 
municating with  the  peritoneal  cavity,  but  sometimes  extending  extra 
peritonaeum  toward  the  abdominal  integument. 

Both  of  these  forms  of  bilocular  hydrocele  may  be  regarded  as  a  sim- 
ple hydrocele  of  the  tunica  vaginalis  with  a  diverticulum,  the  direction 
only  of  the  expansion  of  the  diverticulum  differing  in  the  two  cases. 
The  two  sacs  in  the  bilocular  hydrocele  generally  intercommunicate 
through  a  more  or  less  well-defined  aperture ;  so  that  the  fluid  may  be 
forced  from  one  sac  to  the  other  by  pressure. 

Multilocular  hydrocele  is  a  collection  of  encysted  accumulations  of 
fluid,  not  intercommunicating,  lying  most  generally  at  the  original  site  of 
the  vaginal  process  of  the  peritongeum. 

These  various  forms  of  hydrocele  admit  of  combination  and  compli- 
cations in  great  variety — complications  with  cysts,  hydatic  or  embryonic, 
in  the  region  of  the  head  of  the  epididymis,  and  with  hernial  sacs,  being 
tlie  most  frequent  and  important. 

Clinically  we  must  differentiate  between  acute  and  chronic  hydro- 
cele ;  such  a  distinction  being  important,  not  only  in  regard  to  the  origin 
and  pathology  of  the  affection,  but  especially  of  practical  value  as  influ- 
encing the  treatment. 

ACUTE   HYDROCELE. 

Pathogenesis. — In  by  far  the  greater  majority  of  cases  of  acute  in- 
flammatory affections  of  the  epididymis,  and  in  many  cases  of  those  of 
the  testicle,  we  flnd  a  concomitant  hydrocele  present.  This  is  very  fre- 
quently overlooked,  and  the  more  readily  as  no  very  great  importance 
attaches  to  its  presence.  Pathologically  these  acute  serous  effusions  into 
the  tunica  vaginalis  are  comparable  to  the  secondary  pleuritic  effusions 
complicating  pneumonia. 

An  acute  hydrocele  may  further  result  from  traumatisms  of  the  scro- 
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turn  or  its  contents,  or  the  urethra  or  bladder.  Thus,  contusions  of  the 
testicle  or  epididymis,  septic  infection  of  wounds  of  the  scrotal  coverings, 
the  passing  of  instruments  into  the  urethra  or  bladder,  frequently  pro- 
duce acute  hydrocele.  Inflammations  of  the  urethra,  the  prostate,  the 
bladder,  or  the  inflammation  of  other  serous  membranes  of  the  body, 
also  lead  to  the  development  of  acute  hydrocele. 

Most  frequently  this  affection  is  associated  with  epididymitis  ;  and  it 
may  appear  in  pyaemia,  variola,  and  spontaneously,  in  epidemics,  second- 
ary to  epididymitis. 

Etiology  and  Pathological  Anatomy. — The  acute  inflamma- 
tions of  the  tunica  vaginalis  are  now  generally  considered  to  be  most  fre- 
quently due  to  organized  infectious  agents,  although  it  must  be  conceded 
that  any  irritation  capable  of  exciting  inflammation,  such  as  chemical 
agents,  heat,  etc.,  may  cause  acute  hydrocele ;  any  agent,  in  fact,  capable 
of  injuring  the  structure  or  the  functions  of  the  serous  sac  of  the 
testicle. 

These  inflammations  may  vary  in  character,  as  in  other  parts  of  the 
body,  the  "  serous "  inflammation  due  to  simple  hypertemia  of  the  sac 
walls  and  hypersecretion  being  the  most  frequently  observed  ;  while  the 
"  adhesive  "  variety  of  inflammation,  consisting  in  the  formation  of  fibri- 
nous masses  in  the  cavity  of  the  tunica  vaginalis  (periorchitis  plastica),  and 
the  "  suppurative  "  variety,  generally  attributed  to  the  invasion  of  pyo- 
genic micro-organisms,  are  of  much  rarer  occurrence. 

The  serous  membrane  appears  red  and  injected,  the  microscope  show- 
ing the  capillaries  enormously  distended  and  filled  with  blood.  The  sur- 
face is  less  smooth  and  glossy  than  normal,  the  epithelium  having  disap- 
peared, and  emigration  of  leucocytes  having  commenced.  A  soft,  pink- 
ish, elastic  substance  is  sparsely  distributed  upon  the  portions  of  the  sur- 
face of  the  membrane,  and  frequently  forms  connective  filaments  between 
portions  of  the  serous  membrane.  Similar  flaky  masses  are  also  to  be 
found  floating  in  the  serous  exudate  inclosed  in  the  sac. 

Thus,  hypertemia  and  exudation,  are  the  two  chief  symptoms  found 
in  the  first  stages.  Later  on  these  inflammatory  changes  may  develop 
new-formed  connective  tissue,  as  in  the  adhesive  form  of  inflammation,  or 
end  in  suppuration.  At  the  commencement  of  the  latter  form  of  inflam- 
mation the  serous  surface  appears  coated  with  a  milky-white  membrane 
at  a  time  when  the  serous  effusion  is  still  quite  clear  and  transparent.  At 
a  later  stage  the  fluid  becomes  turbulent  through  the  entrance  into  it  of 
pus-cells  ;  finally,  it  turns  into  pus. 

Pathology. — The  commencement  of  acute  hydrocele  is  sudden  and 
accompanied  with  fever,  which,  however,  may  be  slight  or  not  appre- 
ciable. Pain  is  frequent  over  the  site  of  the  swelling  and  along  the 
cord.     On  pressure  the  pain  increases,  the  caudal  region  of  the  epididy- 
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mis  being  the  point  of  greatest  sensitiveness.     Frequently  the  scrotal  in- 
tegument is  reddened  and  oedematous. 

The  character  of  the  swelling  is  that  of  chronic  hydrocele.  The  form 
is  oval  or  pear-shaped,  and  fluctuations  can  be  detected,  but  the  tense- 
ness of  the  tumor  is  much  more  marked  in  the  acute  effusions.  In  con- 
sequence of  the  greater  pressure  within  the  sac,  the  oval  form  of  the 
tumor  is  apt  to  appear  laterally  flattened. 

If  the  inflammation  takes  on  a  suppurative  character,  the  clinical 
symptoms  become  somewhat  changed — continuous  fever,  rising  toward 
night,  and  more  severe  pain  are  present,  and  a  more  marked  phlegmonous 
condition  of  the  skin  of  the  scrotum,  ending  in  the  formation  of  an  ab- 
scess and  perforation. 

Course. — If,  on  the  other  hand,  the  inflammation  does  not  go  on  to 
suppuration,  the  affection  reaches  its  height  on  about  the  third  or  fifth 
day,  when  the  fever  abates  and  the  effusion  is  gradually  absorbed.  In 
one  or  two  weeks  the  patient  has  generally  entirely  recovered.  Or  the 
hydrocele  may  become  chronic.  In  the  adhesive  variety  of  inflammation 
thickening  of  the  walls  may  be  noticed,  and  obliteration  of  the  sac  may 
be  effected. 

Diagnosis. — The  diagnosis  of  acute  hydrocele  is  not  always  easy. 
The  most  simple  cases  are  those  where  we  have  induced  acute  inflamma- 
tion in  the  sac  after  tapping  for  chronic  hydrocele  by  injecting  irritating 
substances,  such  as  carbolic  acid. 

In  other  cases  the  differential  diagnosis  between  hsematocele,  epididy- 
mitis, orchitis,  and  hernia  must  be  made.  As  heematocele  is  frequently 
caused  by  traumatisms,  this  may  easily  be  mistaken  for  acute  hydrocele. 
The  absence  of  fever,  a  lesser  degree  of  translucency,  and  aseptic  aspira- 
tion by  means  of  a  hypodermic  needle,  will  determine  the  diagnosis  in 
important  cases,  while  in  those  cases  where  a  hernia  has  suddenly  ap- 
peared the  continuation  of  the  tumor  into  the  inguinal  canal  and  the  ab- 
dominal cavity  will  point  to  hernia.  Acute  hydrocele  is  so  frequently 
connected  with  epididymitis  that  the  presence  of  the  latter  should  always 
be  suspected  and  sought  for.  The  diagnosis  of  epididymitis  is  made  by 
recognizing  the  long-shaped,  hard,  non-fluctuating  body  of  the  epididy- 
mis, behind  the  testicle,  and  continuous  with  the  cord.  Pressure  of  this 
body  causes  acute  pain. 

Orchitis  may  be  distinguished  from  acute  hydrocele  by  the  absence 
both  of  fluctuation  and  of  translucency,  while  the  hardness  and  weight 
are  more  marked,  and  the  symptoms  of  inflammation  in  the  scrotal  cov- 
erings are  absent. 

Prognosis. — The  prognosis  of  acute  hydrocele  is  generally  favor- 
able. Even  when  the  suppurative  form  is  observed,  the  proximity  of 
the  focus  to  the  common  integument  is    so    great  that    there    is   little 
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danger  to  the  system,  even  when  the  abscess  is  not  interfered  with, 
especially  if  the  scrotum  is  not  subjected  to  pressure  from  without. 
In  the  other  forms  of  the  disease  the  greatest  menace  consists  in  the 
affection  becoming  chronic;  this  issue  is,  however,  comjDaratively  rare. 
Concomitant  hydrocele,  coexistent  with  epididymitis  and  inflammations 
of  other  organs,  has  the  same  prognosis  as  the  primary  disease. 

Treatment. — Many  cases  of  acute  hydrocele  recover  without  treat- 
ment; especially  in  the  epidemic  variety  of  disease,  the  patients  fre- 
quently get  well  without  being  obliged  to  neglect  their  daily  vocations. 
Rest  in  the  house  is,  however,  advisable  in  the  first  days  during  the 
febrile  stage ;  elevation  of  the  affected  parts,  application  of  cold,  and 
judicious  compression,  are  beneficial  in  less  severe  cases.  General  and 
local  depletion,  the  application  of  leeches  at  the  external  ring  of  the 
canal,  may  be  resorted  to. 

Aspiration  of  the  exudate  is  best  deferred  until  the  febrile  reaction 
is  past,  and  is  generally  unnecessary.  The  exhibition  of  potassium-iodide 
solutions  internally  has  been  recommended. 

In  two  or  three  days  the  patient  may  generally  be  allowed  to  go  about 
with  a  well-fitting  suspensory  bandage. 

In  all  cases  of  suppurative  inflammation  of  the  sac  of  the  tunica 
vaginalis  early  incision  with  drainage  should  be  insisted  upon.  This 
operation  should  be  done  under  cocaine  anaesthesia  and  with  due  anti- 
eptic  precautions.  The  patient  should  remain  in  bed  until  the  wounds 
is  healed,  and  wear  a  suspensory  bandage  for  some  time  afterward. 

CHRONIC  HYDROCELE. 

When  the  term  hydrocele  is  used  without  any  additional  explanatory 
epithet,  chronic  hydrocele  is  implied.  This  variety  is  most  common,  and 
very  frequent,  occurring  at  all  times  of  life,  and  on  either  side  with  about 
equal  frequency,  and  often  simultaneously  on  both  sides. 

Heredity  has  no  influence  in  the  causation  of  hydrocele  proper. 
Hydrocele  was  well  known  to  the  ancients,  and  was  accurately  described 
by  Celsus.  Chronic  hydrocele  generally  develops  in  the  course  of  two  or 
three  weeks.  It  shows  no  tendency  to  disappear  spontaneously,  but 
increases  more  or  less  rapidly  and  constantly  in  size. 

Etiology. — The  etiology  of  the  affection  is  considered  to  be  a  dis- 
crepancy between  the  amount  of  fluid  secreted  by  the  tunica  vaginalis 
and  that  absorbed.  A  priori  we  should  expect  to  find  hydrocele  present 
as  well  in  inflammatory  conditions  when  a  larger  amount  of  exudation  of 
serum  takes  place,  as  also  in  those  cases  where  the  absorbent  mechanism 
is  interfered  with.  This  latter  alternative  is,  however,  excluded  by  clin- 
ical observation ;  for  in  those  cases  where  dropsy  of  the  serous  cavities 

in  other  parts  of  the  body  is  observed,  as  in  hvdrothorax,  hydropericar- 
60 
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dium,  and  ascites,  hydrocele  is  never  present,  and  not  even  then,  when 
oedema  of  the  scrotal  integument  is  very  pronounced. 

We  must  therefore  have  recourse  to  the  inflammatory  theories  for  an 
explanation  of  the  etiology  of  hydrocele.  But  here  we  meet  with  another 
diificnlty,  for  in  many  cases  we  are  not  only  not  able  to  explain  the 
anatomical  conditions  present  in  hydrocele  on  any  basis  of  inflammatory 
changes,  but  we  frequently  have  occasion  to  observe  the  development  of 
hydrocele  without  any  concomitant  symptoms  of  an  inflammatory  char- 
acter. 

Virchow^  Klehs,  and  other  authors  in  pathology  have  made  a  study 
of  hydrocele,  and  have  failed  to  find  any  inflammatory  conditions  pres- 
ent. The  forms  of  congenital  hydrocele  exclude  the  idea  of  inflamma- 
tory changes  as  etiological  factors  in  the  causation  of  the  affection. 

There  is  also  a  variety  of  hydrocele  known  as  senile  hydrocele,  where 
the  disease  develops  spontaneously  late  in  life,  but  without  any  inflam- 
matory conditions  whatever. 

It  is  true  there  do  exist  cases  where  the  cause  of  hydrocele  may  be 
traced  properly  to  an  inflammation — cases  where  the  origin  of  the  disease 
can  be  traced  to  a  blow  upon  the  scrotum,  or  some  other  traumatism  of 
the  neighboring  parts ;  and  in  many  cases  we  can  trace  the  development 
of  hydrocele  to  inflammatory  conditions  existing  in  the  epididymis,  the 
testicle,  the  spermatic  cord,  the  urethra,  or  the  bladder.  But  in  all  these 
cases  we  recognize  the  conditions  mentioned  above  as  causing  acute  hydro- 
cele ;  so  that  we  may  represent  the  actual  facts  more  correctly  by  stating 
that  acute  hydrocele  may  become  chronic. 

We  have  mentioned  above  that  in  acute  hydrocele  exudations  and 
fibrinous  masses  on  the  surface  of  the  tunica  vaginalis  were  not  uncom- 
mon. It  is  not  improbable  that  chronic  hydrocele  owes  it  existence  to 
the  presence  of  such  proliferations  and  excrescences  of  the  walls  of  the 
sac.  Similar  conditions  are  met  with  in  other  serous  cavities.  More- 
over, small  cysts,  the  perseverance  and  enlargement  of  the  embryonic  cyst, 
known  as  Morgagni's  hydatid,  are  known  to  be  a  frequent  cause  of  chronic 
hydrocele. 

If  we  exclude  inflammation  as  an  important  factor  in  the  etiology  of 
chronic  hydrocele,  we  must  also  properly  exclude  from  the  nomenclature 
such  terms  as  "  periorchitis,"  designating  an  inflammatory  condition. 

Pathological  Anatomy. — In  chronic  hydrocele  the  walls  of  the 
sac  show  the  most  important  morbid  changes  ;  but  they  differ  consider- 
ably in  various  conditions.  In  most  cases  the  walls  appear  considerably 
thickened,  and  the  more  so,  as  a  rule,  the  older  the  hydrocele  is.  The 
layers  of  the  sac  wall  consist  of  sclerotic  connective  tissue,  frequently 
indurated  to  the  consistency  of  cartilage.  Calcareous  formations  and 
even  localized  osseous  deposit  may  here  be  found. 
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The  epithelium  is  but  little  impaired,  and  this  condition  is  the  chief 
characteristic  point  of  interest  in  chronic  hydrocele  ;  it  appears  whitish, 
but  the  surface  of  the  membrane  retains  its  gloss. 

The  fluid  contents  of  the  hydrocele  next  engage  our  attention.  The 
quantity  formed  varies  with  the  size  of  the  tumor ;  as  much  as  twenty- 
six  quarts  is  said  to  have  been  evacuated 
at  one  time.  The  average  in  the  cases 
met  with  in  general  practice  ranges  be- 
tween eight  ounces  and  a  quart. 

The  color  of  this  fluid  is  generally  a 
pale  straw  or  amber ;  but  it  may  vary 
considerably,  and  present  a  greenish- 
brown  or  chocolate  or  opaque  appear- 
ance. Most  frequently  it  resembles  se- 
rum, and  is  clear  and  transparent.  Its 
consistency  may  be  considerably  greater 
than  that  of  serum,  however.  Not  in- 
frequently it  is  gelatinous  and  ropy.  If 
pus  is  present,  in  cases  of  beginning  in- 
flammation, the  fluid  is  rendered  opaque. 
Spermatozoa  cause  an  opalescent  appear- 
ance ;  blood  even  in  small  quantities  is 
easily  detected  by  the  color.  The  fluid 
shows  a  neutral  or  alkaline  reaction  ; 
the  specific  gravity  generally  ranges  be- 
tween 1,020  and  1,026.  Chemically  it  contains  large  amounts  of  albu- 
men, very  frequently  the  addition  of  nitric  acid  causes  the  entire  mass  to 
coagulate. 

The  morbid  anatomical  conditions  described  thus  far  under  this 
heading  are  those  of  hydrocele  proper,  or  of  chronic  accumulation  of 
fluid  in  the  tunica  vaginalis. 

Opposed  to  these  conditions  are  those  forms  of  chronic  inflammation 
of  the  tunica  vaginalis  which  may  properly  be  termed  chronic  periorchi- 
tis. But  we  may,  with  advantage,  consider  these  forms  at  this  point 
for  the  sake  of  brevity,  and  especially  since  the  clinical  symptoms  and 
the  treatment  of  both  classes  of  the  chronic  forms  are  practically  the 
same. 

We  must,  however,  for  the  sake  of  greater  clearness  briefly  refer  to 
some  theoretical  points  in  the  pathology  of  the  subject.  There  are 
authors  who  insist  that  all  chronic  accumulations  of  fluid  in  the  tunica 
vaginalis  are  inflammatory  in  origin  (Rindfleish),  and  who  regard  hydro- 
cele as  analogous  to  ependymitis  ("  hydrops  inflammatorius  ").  These 
authors  have   no  difliculty  in  explaining  the  various  forms  of  chronic 
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-Usual  form  of  hydrocele. 
(After  Kocher.) 
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hydrocele :  they  regard  them  simply  as  variations  in  degree  as  well  as  in 
quality  of  the  inflammation. 

Another  class  of  writers,  however,  who  hold,  mainly  from  the  reasons 
presented  above,  that  hydrocele  projDer  should  not  be  classed  among  the 
inflammations,  are  put  to  the  necessity  of  drawing  a  line  which  should 
separate  chronic  hydrocele  from  the  less  pronounced  cases  of  periorchitis 
serosa  chronica.  There  is  no  doubt  but  that  these  two  forms  gradually 
pass  over  into  each  other,  and  can  not  be  definitely  limited. 

The  salient  point  of  difiiculty  in  this  question  lies  in  the  correct 
appreciation  of  the  difference  between  hypertrophy  and  inflammation. 
Pathologists  have  ever  insisted  and  agreed  that  a  distinction  should  be 
made  between  these  two  conditions.  But  as  our  knowledge  advances,  the 
tendency  to  regard  inflammatory  conditions  as  reparative  action  in  the 
tissues  becomes  more  pronounced ;  and  from  this  point  of  view  the  dif- 
ferentiation between  hydrocle  and  periorchitis  chronica  appears  tenable. 

Periorchitis  prolif era  difi^ers  from  hydrocele  in  the  amount  of  thick- 
ening which  the  walls  of  the  sac  undergo.  In  well-marked  cases  large 
masses  of  newly  formed  fibrous  tissue  are  found  composing  the  sac  walls, 
while  the  amount  of  fluid  inclosed  in  the  cavity  is  small,  and  the  tumor 
is  consequently  not  generally  of  large  size. 

In  extreme  cases  there  may  be  no  fluid  at  all  ])resent,  and  the  entire 
tumor  may  be  due  to  the  enormously  increased  and  thickened  tunica;  in 
these  cases  the  tumor  resembles  a  chondroma  more  than  aught  else,  and 
may  be  mistaken  for  a  malignant  neoplasm.  In  less  well-marked  cases, 
where  there  is  more  accumulation  of  fluid  and  less  hyperplasia  of  the 
walls,  the  distinction  can  not  be  satisfactorily  made  between  hydrocele 
proper  and  the  inflammatory  condition  under  discussion. 

The  surface  of  the  tunica  in  periorchitis  prolif  era  is  usually  found 
irregular ;  excrescences  similar  to  synovial  villi  are  found,  which  become 
harder  with  age  and  frequently  undergo  calcareous  degeneration.  In- 
deed, free  bodies,  consisting  of  sclerosed  connective  tissue  of  cartilagi- 
nous structure,  sometimes  ossified  in  the  center,  are  found  in  the  latter 
stages.  The  proliferation  of  connective  tissue  may  not  be  restricted  to 
tlie  serous  membrane  alone,  but  may  take  place  in  the  connective-tissue 
layers  externally  to  it,  and  may  grow  about  and  through  the  epididymis, 
strangulating  it  and  causing  its  atrophy.  Indeed,  the  testicle  itself  may 
also  be  squeezed  between  two  layers  of  proliferated  connective  tissue  and 
be  destroyed. 

In  periorchitis  adhmsiva  the  epithelium  is  destroyed,  and  the  internal 
surface  of  the  tunica  vaginalis  is  covered  with  an  organized  exudate 
originating  from  the  serous  membrane,  and  varying  in  form  and  thick- 
ness. When  both  walls  of  the  cavity  are  attacked,  they  become  attached 
and  may  grow  together.     This  generally  occurs  within  limited  areas,  and 
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bands  and  circumscribed  adhesions  approximate  the  opposite  walls.  In 
certain  cases  the  entire  cavity  may  be  obliterated. 

Another  form  of  chronic  inflammation  has  been  described  under  the 
name  of 

Periorchitis  HoRmorrliagica. — In  this  case  the  surface  of  the  tunica 
vaginalis  is  covered  with  newly  formed  membranes  of  connective  tissue 
which  are  highly  vascularized,  and  which  bleed  spontaneously  from  time 
to  time.  The  aspect  of  the  effusion  into  the  sac  of  the  hydrocele  is 
affected  by  these  haemorrhages,  the  color  becoming  darker  and  the  con- 
sistency greater,  and  the  tension  within  the  sac  may  be  considerable, 

Kocher  describes  this  form  in  connection  with  periorchitis  prolifera. 

It  is  this  form  of  hydrocele  which  is  generally  described  in  the  litera- 
ture as  chronic  haematocele ;  the  term  acute  hsematocele  being  used  to 
designate  the  haemorrhage  into  the  tunica  by  the  rupture  of  a  blood-ves- 
sel ("  haematoma  tunicae  vaginalis  "). 

Suppurative  infiwinmation  is  induced  when  the  exudate  from  the 
serous  membrane,  instead  of  becoming  organized,  becomes  infected  by 
pyogenic  micro-organisms  and  secretes  large  numbers  of  pus-cells,  or 
when  (according  to  the  more  recent  theories)  the  coagulation  of  the  in- 
flammatory exudate  is  prevented  from  taking  place  by  the  presence  of 
certain  chemical  agents  or  ptomaines.  The  internal  aspect  of  the  tunica 
vaginalis  appears  ulcerated,  and  large  masses  of  the  newly  formed  mem- 
brane are  thrown  oft"  and  undergo  suppuration.  The  destruction  of  tis- 
sue is  checked  in  certain  places  by  the  formation  of  a  granulating  surface 
("  pyogenic  membrane  ") ;  in  other  places  the  inflammation  progresses,  by 
invasion  of  the  infectious  agents  into  the  tissue,  till  the  abscess  is  said  to 
point  externally,  and  spontaneous  perforation  of  the  skin  ensues. 

Pathology. — The  commencement  of  chronic  hydrocele  is  insidious 
and  painless  ;  in  those  cases  only  where  chronic  hydrocele  develops  from 
acute  hydrocele  can  it  be  said  to  be  associated  with  acute  pain ;  the  sensa- 
tion of  weight  is  the  symptom  most  generally  complained  of  by  the  pa- 
tients, and  drawing  pains  in  the  spermatic  cord  may  occasionally  become 
associated  with  it,  especially  at  such  times  when  the  hydrocele  suddenly 
becomes  enlarged.  Such  exacerbations  are  more  acutely  felt  when  the 
walls  are  thickened  and  present  more  resistance  to  the  increasing  fluid 
contents  of  the  sac. 

The  development  of  hydrocele  usually  takes  place  from  the  lowest 
point  of  the  scrotum  upward.  The  testicle  is  generally  dislodged  toward 
the  posterior  aspect,  where  it  may  be  recognized  by  means  of  the  sper- 
matic cord  leading  to  it,  and  distinctly  felt. 

Symptoms. — When  after  the  course  of  three  or  more  weeks  the 
hydrocele  has  reached  its  full  development,  it  generally  presents  the  fol- 
lowing symptoms : 
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Situated  within  the  scrotum,  generally  unilaterally,  is  found  a  fiuctu- 
atinty,  oval,  pyramidal,  or  pear-shaped  tumor,  which  usually  bears  a  well- 
marked  and  constant  topic  relation  to  the  testicle.  It  is  most  frequently- 
recognized  in  the  front  of  the  testicle  and  in  the  upper  portion  of  the 
scrotum,  just  below  the  point  where  the  skin  of  the  scrotum  joins  that  of 
the  penis. 

The  fluctuation  is  most  pronounced  in  the  early  stages  of  hydrocele ; 
in  old  cases,  where  the  walls  are  thick  and  where  there  is  very  great  ten- 
sion, as  in  cases  of  rapid  development,  it  may  be  almost  imperceptible. 
The  shape  is  liable  to  undergo  great  changes.  When  it  is  pear-shaped 
the  base  is  situated  below  and  the  apex  above,  pointing  toward  the  ingui- 
nal canal.  Yery  frequently,  however,  an  elongated  oblong  form  is 
found,  or  a  perfectlj'^  round  one.  In  cases  where  adhesions  of  the  sac 
wall  have  occurred  the  shape  may  be  most  irregular  and  complex. 

In  children,  hydrocele  more  frequently  extends  along  the  course  of 
the  spermatic  cord.  The  surface  of  the  tumor  is  smooth  ;  no  irregulari- 
ties or  roughness  is  encountered  by  passing  the  finger  over  it. 

The  consistency  of  the  tumor  is  not  the  same  in  every  part,  the  re- 
gion where  the  testicle  is  located  being  uniformly  harder  to  the  touch 
than  where  the  fluid  lies  nearer  to  the  outer  skin.  The  seat  of  the  testi- 
cle, although  generally  at  the  posterior  aspect  of  the  tumor,  as  mentioned 
above,  may  vary  with  the  following  causes  : 

The  developmental  anomaly  known  as  inversion  of  the  testicle  causes 
it  to  lie  in  the  anterior  region  of  the  hydrocele.  In  this  case  the  exami- 
nation of  the  testicle  on  the  sound  side  will  indicate  the  anomaly  and 
point  out  where  to  look  for  the  testicle  in  the  hydrocele. 

Again,  w^herever  adhesions  have  formed  within  the  sac  of  the  tunica 
vaginalis  the  testicle  may  be  dislodged  from  its  proper  position  and 
drawn  to  any  portion  of  the  tumor.  In  certain  cases  the  epididymis 
with  the  vas  deferens  may  be  separated  to  a  greater  or  less  degree  from 
the  testicle,  especially  when  the  hydrocele  is  complicated  with  diffuse 
hydrocele  of  the  spermatic  cord,  and  give  rise  to  errors  in  diagnosis,  un- 
less this  condition  is  properly  appreciated.  In  determining  the  position 
of  the  testicle  in  the  hydrocele  (which  is  important  from  a  therapeutical 
point  of  view),  it  is  advisable  not  to  rely  solely  upon  the  sense  of  touch, 
but  also  to  make  use  of  the  translucency  test. 

The  testicle  itself  is  generally  in  a  sound  condition.  In  the  case  of 
chronic  inflammatory  hydrocele  mentioned  above  as  periorchitis  prolifera, 
the  testicle  may  be  compressed,  anaemic,  or  atrophied  ;  most  generally  the 
tail  of  the  epididymis  is  affected,  and  the  vas  deferens  may  be  compressed. 

The  most  important  symptom  characteristic  of  hydrocele,  and  the  one 
which  enables  us  to  differentiate  it  from  other  conditions  simulating 
hydrocele,  is  its  limitation  in  the  inguinal  canal  or  below  it. 
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The  tumor  is  sharply  defined  above ;  so  that  the  spermatic  cord  can 
be  readily  felt  above  the  tumor,  near  the  external  ring,  and  moved  later- 
ally between  the  thumb  and  forefinger. 

The  weight  of  the  scrotum  in  hydrocele  is  heavy  to  the  feel,  but  not 
so  much  so  as  in  some  cases  of  orchitis. 

Change  of  position  of  the  patient,  from  the  erect  to  the  recumbent 
does  not  influence  the  usual  form  of  hydrocele  in  any  way.  Only  in  case 
of  communicating  hydrocele,  or  when  a  branch  of  the  sac  extends  far  up 
into  the  inguinal  canal,  does  posture  affect  the  aspect  of  the  tumor. 

The  general  integument  covering  the  hydrocele  is  attenuated,  espe- 
cially in  large  hydroceles.  The  veins  frequently  appear  dilated  and  dark- 
colored.  The  skin  is  often  drawn  away  from  the  surrounding  parts  by 
the  growth  of  the  tumor ;  and  as  a  consequence  of  this  the  penis  may 
appear  shorter,  or  sometimes  disappear  from  view  altogether.  The  cre- 
master  muscle  is  often  found  hypertrophied  in  cases  of  long  standing. 
(Edema  of  the  skin  of  the  scrotum  is  never  present  in  uncomplicated 
cases  of  hydrocele.  In  cases  of  extreme  tension  of  the  skin  in  elderly 
patients,  gangrene  may  occur. 

Finally,  the  translucency  of  the  tumor  must  be  mentioned,  a  test 
which  is  not  always  reliable,  but  of  considerable  differential  diagnostic 
importance.  The  test  of  transparency  is  best  made  by  means  of  a  three- 
fourths-inch  tube,  or  the  tube  of  a  straight  stethoscope.  The  patient 
should  be  so  placed  that  the  scrotal  tumor  is  situated  between  the  ob- 
server and  the  light.  Either  the  prone  or  standing  posture  may  be  em- 
ployed, and  a  lighted  candle  does  good  service  for  illumination. 

We  here  add  the  symptomatology  of  the  other  various  forms  of 
chronic  hydrocele  mentioned  above  as  inflammatory  in  character,  and 
more  especially  that  of  periorchitis  prolifera. 

In  periorchitis  prolifera  the  thickening  of  the  walls  may  be  so 
marked  that  no  fluid  can  be  felt  through  them,  and  consequently  all  the 
symptoms  of  a  solid  tumor  may  be  present.  In  any  case,  however,  the 
tumor  is  sharply  deflned  above.  Fluctuation  may  therefore  be  absent,  or 
scarcely  recognizable.  The  shape  is  oval  or  pyramidal,  pear-like  ;  in  well- 
marked  cases,  irregular ;  the  superficies  being  uneven  or  nodular.  The 
irregularities  may  be  so  pronounced  as  to  suggest  the  use  of  the  synony- 
mous term  periorchitis  deformans. 

The  consistency  and  weight  of  the  tumor  are  considerable,  and  more 
pronounced  in  the  older  cases.  The  testicle  may  not  be  recognizable  by 
the  touch,  being  imbedded  in  the  hard,  fibrous  tissue  or  destroyed  by 
pressure.  On  the  other  hand,  we  may  recognize  one  or  more  floating 
bodies  within  the  tumor. 

The  skin  of  the  scrotum  is  not  altered  ;  in  exceptional  cases,  where 
the  tumor  has  reached  a  large  size,  it  appears  stretched  and  attenuated. 
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The  tumor  is  not  translucent. 

Wlien  hydrocele  goes  on  to  suppuration  from  any  cause,  we  encount- 
er the  usual  symptoms  of  acute  Inflammation,  pain,  fever,  redness  and 
swellino'  of  the  skin,  and  local  heat.  The  pain  is  augmented  by  pressure, 
and  extends  along  the  spermatic  cord  to  the  back.  Fluctuation  is  well 
marked,  the  general  consistency  of  tlie  tumor  varies  in  places,  and  is  soft 
where  the  abscess  points. 

The  tumor  loses  its  translucency  in  the  later  stages,  and  the  contents 
of  the  sac  are  puriform. 

The  general  clinical  picture  of  hydrocele  is  that  of  a  benign  tumor. 
The  patients  are  usually  in  robust  health ;  they  have  no  pain,  and  are  not 
prevented  from  attending  to  their  daily  vocations,  unless  it  be  by  a  sense 
of  weight.  This  causes  them,  in  well-developed  cases,  to  move  about  more 
slowly. 

The  course  of  the  disease  is  a  chronic  one,  and  unless  surgical  inter- 
ference is  employed  the  size  of  the  tumor  steadily  but  slowly  increases, 
until  some  occasional  violence  causes  its  rupture.  In  certain  cases  the 
hydrocele  may  remain  stationary. 

Acute  inflammation  may  attack  hydroceles,  induced  either  by  external 
traumatisms  or  as  an  exacerbation  of  the  initial  causative  process.  Such 
intercurrent  inflammatory  crises  cause  enlargement  of  the  tumor  and 
thickening  of  the  walls.  Indeed,  the  growth  of  all  hydroceles  has  been 
attributed  entirely  to  these  exacerbations  by  some  authors.  Yery  rarely 
does  it  happen  that  hydroceles  go  on  to  spontaneous  suppuration,  this 
course  being  limited  to  infection  from  neighboring  wounds  or  that  of  the 
entire  system  with  pyogenic  material.  Suppuration  generally  leads  to 
the  destruction  of  the  sac,  and  frequently  to  that  of  testicle  as  well. 
Spontaneous  recovery,  on  the  other  hand,  is  more  frequent,  the  fluid 
being  absorbed  from  unknown  causes.    The  hydrocele  may  recur,  however. 

Rupture  of  the  sac  has  been  observed,  after  traumatisms,  with  effusion 
of  the  fluid  into  the  cellular  tissue  surrounding  the  sac,  and  consequent 
absorption,  and  this  accident  is  said  to  happen  frequently  to  riders  on 
horseback. 

The  occurrence  of  an  acute  epididymitis  has  also  been  observed  to 
cause  a  hydrocele  to  disappear.  And,  lastly,  confinement  in  bed  and  rest 
has  in  some  instances  had  the  same  result. 

Diagnosis. — The  diagnosis  of  hydrocele  can  generally  be  made  by 
palpation  alone.  AVe  begin  by  examining  the  testicle  on  the  sound  side, 
in  order  to  facilitate  comparison  with  tlie  affected  side.  The  next  step  is 
to  get  satisfactory  evidence  of  the  limitation  of  the  tumor  in  the  scrotum. 
This  is  best  achieved  by  grasping  the  spermatic  cord  between  the  thumb 
and  forefinger  at  the  point  where  it  passes  out  from  the  tumor,  and  before 
it  enters  the  inguinal  canal.     By  means  of  this  we  can  exchide  herniae  and 
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epididymitis ;  for  in  hernia,  even  when  it  is  strangulated,  the  tumor  is 
felt  to  be  continuous  into  the  abdominal  cavity,  while  in  epididymitis  the 
cord  is  most  generally  swollen. 

If  we  are  able  to  prove  the  limitation  of  the  tumor  in  the  scrotum,  the 
next  step  is  to  endeavor  to  establish  fluctuation.  If  we  find  that  the  tumor 
fluctuates,  the  diagnosis  lies  between  hydrocele,  hsematocele,  and  abscess. 

Freedom  from  pain  and  absence  of  participation  of  the  skin  enable  us 
to  rule  out  abscess,  and  the  test  of  translucency  decides  between  hgemato- 
cele  and  hydrocele.  The  only  error  in  diagnosis  now  possible  is  the 
mistaking  of  some  cystic  tumor,  other  than  hydrocele,  for  an  effusion  into 
the  tunica  vaginalis.  In  such  rare  cases  the  location  of  the  testicle,  as 
well  as  the  history,  must  decide. 

In  case  no  fluctuation  is  established,  we  must  bear  in  mind  orchitis, 
solid  tumors  of  the  testicle,  and  those  forms  of  periorchitis  prolifera 
which  possess  very  thick  walls  and  little  fluid  under  considerable  tension. 

Fever  and  rapid  development  point  to  orchitis,  while  tumors  are 
readily  recognized  by  their  development  from  below  upward — hydrocele 
developing  in  the  opposite  direction.  Malignant  tumors  impinge  upon 
the  tissues  of  the  skin  of  the  scrotum  at  an  early  date. 

Aseptic  aspiration  of  the  tumor  with  a  hypodermic  needle  will  decide 
the  question  in  cases  of  difiicult  diagnosis.  The  history  of  syphilis  in  a 
patient  with  scrotal  tumor  may  point  to  chronic  orchitis  as  well  as  to 
periorchitis  prolifera,  while  tuberculous  diathesis  is  more  indicative  of 
epididymitis. 

Thus  far  we  have  assumed  the  tumor  to  be  well  defined  above,  and  not 
to  extend  toward  the  inguinal  canal.  If  the  tumor  is  found  to  extend 
into  or  through  the  canal,  it  becomes  necessary  to  differentiate  it  from 
hernia,  varicocele,  and  the  various  other  forms  of  hydrocele.  The  reader 
is  referred  to  page  288  for  more  detailed  differentiation  in  these  cases. 

Prognosis. — The  prognosis  is  favorable  in  hydrocele,  both  on  ac- 
count of  the  benign  nature  of  the  effusion  and  the  relative  freedom  from 
danger  of  the  surgical  methods  generally  employed  for  its  cure. 

In  cases  where  surgical  interference  is  declined,  the  prognosis  should 
be  given  in  accordance  with  the  remarks  made  above  concerning  the 
course  of  the  disease. 

Special  forms  of  chronic  hydrocele,  however,  may  alter  the  prognosis 
considerably.  Periorchitis  prolifera  is  apt  to  cause  atrophy  of  the 
testicle  from  pressure,  and  can  not  be  cured  without  graver  surgical  in- 
terference than  that  which  is  called  for  in  hydrocele.  Periorchitis  ad- 
hesiva,  on  the  other  hand,  is  liable  to  result  in  spontaneous  cure. 

The  prognosis  of  suppurative  inflammation  in  the  tunica  vaginalis  is 
identical  with  that  of  abscess  in  synovial  membranes ;  if  early  incision 
and  drainage  are  practiced,  the  outlook  is  favorable  for  a  permanent  cure. 
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Treatment. — The  treatment  of  hydrocele  proper  is  based  upon  the 
recognition  of  two  principles :  firstly,  the  regulation  of  the  existing  bal- 
ance between  secretion  and  absorption  in  the  sac  of  the  tunica  vaginalis ; 
and,  secondly,  accomplishment  of  the  adhesion  of  the  walls  of  the  sac  by 
some  surgical  interference,  resulting  in  its  total  or  partial  eradication. 

The  first  of  these  methods  was  formerly  more  extensively  practiced, 
and  consisted  in  the  application  of  collodion,  tincture  of  iodine,  or  vesi- 
cation externally  to  the  scrotum,  the  use  of  leeches,  of  electricity,  and 
the  exhibition  of  digitalis  or  iodide  of  potassium  internally.  But,  owing 
to  the  unsatisfactory  results  of  these  endeavors,  surgical  interference  is 
the  only  principle  which  merits  our  attention. 

The  oldest  method  is  that  of  puncturing  the  sac  with  the  lancet,  and 
should  be  unqualifiedly  condemned.  Any  method  which  permits  the 
fluid  in  the  sac  to  escape  into  the  loose  cellular  tissue  underlying  the  skin 
of  the  scrotum  is  fraught  with  danger,  owing  to  the  tendency  of  the 
scrotal  integument,  when  invaded  by  a  traumatic  oedema  of  this  descrip- 
tion, to  become  gangrenous.  If  not  done  antiseptically,  moreover,  this 
procedure  most  frequently  leads  to  suppuration  inside  of  the  cavity,  and 
may  end  in  the  destruction  of  the  testicle. 

The  same  objections  hold  good  against  the  subcutaneous  discision  of 
the  tunica  vaginalis  by  means  of  a  tenotome. 

Acupuncture,  electropuncture,  and  various  other  methods  which  flour- 
ished for  a  time,  require  no  detailed  mention  here,  as  we  have  better  and 
surer  means  at  hand. 

Simple  puncture  of  the  sac  by  means  of  a  trocar  under  antiseptic  pre- 
cautions is  only  a  palliative  operation,  and  but  rarely  leads  to  a  cure.  It 
is  indicated  as  a  substitute  for  the  operation  to  be  immediately  described 
in  those  cases  only  where  the  patient  is  in  ill-health  or  infirm,  and  mo- 
mentary relief  is  demanded. 

Tapping,  with  consequent  injection  of  some  medicinal  fluid  into  the 
sac,  is  an  old  method  for  curing  hydrocele,  and  the  most  serviceable  one 
for  general  use  when  carried  out  with  all  the  modern  improvements. 

The  fluids  that  have  been  used  for  such  injections  are  many.  Celsus 
is  said  to  have  used  nitre,  and  others  at  different  times  have  used  subli- 
mate, alcohol,  wine,  tincture  of  iodine,  solutions  of  potassium  iodide,  of 
alum,  of  the  sulphates  of  zinc,  and  of  copper,  of  nitrate  of  silver,  chloro- 
form, ergotin,  cold  w^ater,  milk,  hydrocele  fluid,  and  many  others,  and 
even  atmospheric  air  has  been  forced  into  the  cavity.  None  of  these 
have  assured  final  success.  Until  comparatively  recently  the  most  favored 
of  them  has  been  iodine  tincture,  but  on  account  of  the  violent  and  uncon- 
trollable inflammatory  reaction  following  tlie  use  of  this  drug,  and  the 
possiliility  of  absorption  to  a  dangerous  degree,  it  has  been  largely  super- 
seded by  pure  carbolic  acid.     This  method  is  known  in  this  country  as 
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Levis'' s  method.  This  being  at  the  same  time  the  safest  and  most  effective 
method,  and  the  only  one  which  can  be  unqualifiedly  and  unconditionally 
recommended,  we  give  it,  as  follows  : 

The  skin  of  the  scrotum  is  first  shaved  on  the  anterior  aspect,  and 
cleansed  with  soap  and  water,  alcohol,  and  some  antiseptic  solution  ;  about 
five  minims  of  a  four-per-cent  cocaine  solution  are  now  injected  imme- 
diately beneath  the  epidermis,  so  that  the  point  at  which  puncture  is  to 
be  made  is  rendered  anaesthetic.  The  patient  being  placed  in  the  recum- 
bent position,  with  the  thighs  somewhat  separated,  the  operator  grasps 
the  tumor  from  its  posterior  aspect,  with  his  left  hand  rendering  the  skin 
of  the  anterior  aspect  tense,  and  forcing  the  liquid  as  much  as  possible 
toward  the  cocainized  point.  A  medium-sized  disinfected  trocar,  with 
the  cannula  in  place,  is  now  grasped  firmly  with  the  right  hand,  the  thumb 
being  placed  on  the  cannula,  to  within  an  inch  of  the  point  of  the  instru- 
ment. This  serves  to  prevent  the  trocar  from  entering  the  tumor  too 
deeply.  The  cannula  is  now  firmly  introduced  with  a  slight  rotary  motion 
through  the  anaesthetized  zone,  well  within  the  cavity.  As  it  enters  the 
sac  it  is  well  to  depress  the  handle  of  the  instrument  slightly,  so  as  to 
direct  the  point  away  from  the  testicle  and  epididymis.  Care  must  be 
taken  not  to  withdraw  the  cannula  again  after  the  sac  is  once  punctured, 
otherwise  the  fluid  forces  its  way  into  the  loose  areolar  tissue  surrounding 
the  tunica  vaginalis,  and  thus  may  lead  to  gangrene.  The  stylet  being 
withdrawn,  the  entire  quantity  of  fluid  empties  itself  through  the  can- 
nula, the  left  hand  making  gentle  pressure  from  behind  upon  the  sac 
the  while. 

A  small  syringe  charged  with  pure  carbolic  acid  is  now  fitted  to  the 
cannula,  and  about  twenty  minims  of  the  acid  injected  inside  of  the  sac. 
Before  withdrawing  the  cannula  it  is  well  to  apply  some  aseptic  salve  to 
the  skin  about  the  point  of  puncture,  to  prevent  the  outer  skin  from 
being  burned  by  the  acid,  a  drop  of  which  may  follow  the  withdrawal  of 
the  tube.  The  sac  should  now  be  manipulated  so  as  to  distribute  the  in- 
jected fluid  over  the  entire  inner  surface  of  the  tunica  vaginalis.  This  is 
very  important.  The  operation  is  entirely  free  from  pain  in  almost  all 
cases.  In  some  instances  slight  nausea  or  faintness  is  experienced  before 
the  anaesthetic  effects  of  the  carbolic  acid  have  developed.  The  scrotum 
is  then  enveloped  in  cotton,  and  judicious  pressure  maintained. 

"  The  patient  should  be  kept  quiet  on  the  day  of  the  operation,  but 
with  proper  suspension  of  the  scrotum  he  may  be  allowed  to  move  about 
after  twenty-four  hours. 

"  On  the  day  following,  and  for  about  a  week  afterward,  the  tumor 
swells  up  as  if  it  were  refilling,  and  is  solid  or  doughy  to  the  feel.  After 
this  it  begins  to  decrease  until  the  sac  is  obliterated  and  a  permanent 
cure  is  effected." 
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The  tronble  may  recur  again,  however,  at  a  later  date,  and  in  that 
case  the  operation  may  be  repeated,  a  larger  amomit  of  carbolic  acid 
beins:  injected  than  before.  This  method  may  be  adopted  with  propriety 
and  excellent  effect  in  the  case  of  infants  and  young  children.  IS^o  co- 
caine need  be  used.  A  large-sized  hypodermic  needle  serves  for  the 
trocar,  and  but  one  or  two  minims  of  carbolic  acid  should  be  injected. 

The  method  known  as  Yolkruaniv s  operation  consists  in  laying  open 
the  sac  by  a  long  incision  under  antiseptic  precautions. 

The  patient  having  been  anaesthetized  and  the  scrotum  and  pubes 
shaved  and  properly  cleansed,  a  longitudinal  incision  from  two  to  four 
inches  or  more  in  length  is  made  over  the  anterior  aspect,  and  carried 
deeper  until  the  sac  is  laid  open  to  about  the  same  extent.  The  fluid 
escapes.  The  edge  of  the  parietal  layer  of  the  tunica  vaginalis  is  now 
stitched  to  the  edge  of  the  wound  in  the  skin  by  means  of  a  good-sized 
catgut  continuous  suture.  This  makes  an  opening  not  unlike  a  button- 
hole. The  sac  may  now  be  irrigated  with  a  l-to-3,000  solution  of  sub- 
limate, and  two  drainage-tubes  are  to  be  inserted  into  the  sac,  draining 
the  lower  and  upper  portions  respectively.  lodoformized  gauze  may  be 
used  in  addition  to  the  tubes,  being  packed  into  the  sac  around  them. 

The  dressing  is  done  with  sublimated  gauze,  laid  on  in  sufficient  quan- 
tity to  absorb  all  secretions  without  necessitating  a  change  for  several 
days. 

The  penis  should  be  well  isolated  from  the  dressings,  so  that  they  will 
not  be  soiled  or  infected  during  micturition.  This  may  be  achieved  by 
passing  the  organ  through  openings  of  sufficient  size  in  each  successive 
laver  of  gauze  applied  to  the  scrotum.  A  sheet  of  protective  tissue  is 
finally  added,  adjusted  in  a  manner  to  envelop  the  entire  dressing  and 
prevent  contamination  both  by  the  fseces  and  the  urine.  The  bandage  is 
put  on  in  a  manner  somewhat  resembling  a  spica  of  both  hips,  but  with 
additional  turns,  running  from  the  pelvis  of  one  side  to  the  femur  of  the 
other,  and  crossing  in  the  region  of  the  periuEeum.  The  patient  is 
oblif'ed  to  remain  in  bed  for  a  period  of  two  or  three  weeks  after  this 
operation. 

The  dressing  is  to  be  changed  for  the  purpose  of  removing  the  drain- 
age-tubes, or  if  the  secretion  moistens  the  edges  of  the  dressing,  so  that 
decomposition  of  the  secretions  can  take  place,  or  if  the  temperature  of 
the  patient  rises,  indicating  some  retention  or  septic  disturbance  in  the 
wound. 

This  latter  operation  (Yolkmann's)  is  indicated  in  cases  where  the 
operation  of  injection  of  carbolic  acid  (Levis's  method)  has  failed  repeat- 
edly. But  it  should  not  be  forgotten  that  Yolkmann's  operation,  if  car- 
ried out  with  a  strict  attention  to  antiseptic  details,  may  also  fail  and  be 
followed  bv  recurrence.    In  this  case  radical  cure  can  only  be  attained  by 
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packing  the  cavity  with  iodoforinized  gauze,  and  leaving  the  latter  in 
situ  until  suppuration  ensues  (ten  days). 

The  operation  is  further  indicated  in  cases  where  the  sac  walls  are 
thickened  to  a  great  extent  (periorchitis  prolifera). 

The  only  possible  source  of  danger  connected  with  this  method,  when 
it  is  antisepticallj  carried  out,  lies  in  insufficient  drainage.  Before  anti- 
septic precautions  were  insisted  upon  (by  Yolkmann),  extensive  suppura- 
tion and  pyremia  frequently  followed  the  free  opening  of  the  sac. 

The  danger  of  retention  is  greatly  averted  by  "  button-holing "  the 
incision. 

More  recently  the  excision  of  the  sac  of  the  hydrocele  has  been  put 
forward  as  a  radical  cure,  more  especially  in  Germany.  The  method 
consists  in  making  a  longitudinal  incision  the  entire  length  of  the  tumor, 
and  then  excising  the  serous  membrane  with  the  curved  scissors  and 
forceps,  in  a  similar  manner  as  is  done  with  the  synovial  membrane  of 
the  joints.  It  is  only  necessary  to  remove  the  parietal  layer  of  the  tunica 
vaginalis,  as  the  visceral  portion  in  intimate  connection  with  the  testicle 
may  be  left  untouched,  and  in  fact  is  rarely  affected  by  secondary  changes. 
The  operation  should  be  done  with  the  strictest  antiseptic  precautions. 

We  now  turn  to  the  description  of  the  rarer  forms  and  complications 
of  hydrocele  from  a  clinical  point  of  view. 

Hydrocele  Communicans  is  an  effusion  in  the  tunica  vaginalis 
propria  testis  which  extends  upward  along  the  cord  through  the  unob- 
literated  processus  vaginalis,  and  enters  the  peritoneal  cavity.  This  form 
is  always  congenital,  but  it  is  comparatively  rare. 

There  are  other  congenital  forms  of  hydrocele,  such  as  hydrocele 
proper  (of  the  tunica  vaginalis  alOne)  and  that  of  the  cord,  which  are 
more  frequent. 

Etiology. — The  etiology  of  hydrocele  communicans  is  an  embryonic 
inhibitory  malformation,  a  failure  of  the  vaginal  process  to  become  ob- 
literated. The  fluid  in  the  sac  in  these  cases  is  serum,  and  the  same  as  is 
found  between  the  coils  of  intestine  in  the  abdominal  cavity. 

Symptoms.  — The  chief  symptoms  characteristic  of  hydrocele  com- 
municans is  this,  that,  on  compression  of  the  tumor,  the  fluid  disappears 
and  the  swelling  becomes  smaller.  Considerable  time  may  be  required 
in  order  to  displace  all  the  fluid  into  the  abdomen  by  pressure,  especially 
when  the  opening  leading  into  the  peritoneal  cavity  is  small.  After  the 
pressure  has  been  removed  the  sac  refills  spontaneously,  particularly  when 
the  parts  are  in  a  dependent  position. 

The  shape  of  the  tumor  is  more  oblong  or  oval  than  that  of  hydrocele 
proper,  and  no  limitation  of  the  tumor  below  the  inguinal  canal  can  be 
made  out. 

In  other  cases,  however,  when  the  communicating  canal  is  long  and 
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of  very  small  caliber,  there  may  be  no  difference  in  the  shape  and  ex- 
ternal aspect. 

The  other  symptoms  are  the  same  as  those  of  hydrocele  proper — fluct- 
uation, smoothness  of  surface,  topic  relation  to  the  testicle,  a  normal 
state  of  the  skin  covering  it,  and  translucency. 

In  the  further  course  of  bodily  development,  these  congenital  com- 
municating hydroceles  very  frequently  disappear  spontaneously,  probably 
in  consequence  of  some  traumatic  inflammatory  process  ;  or  they  may 
lead  to  encysted  forms  of  hydrocele,  as  that  of  the  cord.  In  some  cases, 
however,  and  especially  when  the  communication  is  of  a  large  caliber, 
they  may  persist,  and  have  to  be  treated  in  the  same  manner  as  hernise. 

Diagnosis. — The  diagnosis  rests  upon  the  possibility  of  emptying  the 
tumor  by  manual  pressure,  and  the  symptom  of  its  spontaneous  decrease 
in  size  in  the  prone  posture,  and  its  increase  in  the  erect  one.  Frequently 
a  rippling  sensation  can  be  detected  when  pressure  is  made,  caused  by 
currents  of  the  fluid  at  the  abdominal  opening,  a  sensation  totally  differ- 
ent from  the  murmur  accompanying  the  return  of  coils  of  intestine  dur- 
ing taxis. 

Prognosis. — The  prognosis  in  young  infants  is  generally  good,  for 
the  reason  that  in  most  cases  cure  is  effected  either  spontaneously  or  by 
interference.  In  adults,  or  when  the  hydrocele  communicans  has  per- 
sisted for  a  long  time,  spontaneous  recovery  is  not  to  be  expected,  and 
surgical  interference  is  indicated.  If  nothing  is  done,  complications  with 
hernia  or  the  formation  of  encysted  hydrocele  of  the  cord  must  be  ex- 
pected. 

Treatment. — The  treatment  of  hydrocele  communicans  in  the  first 
days  after  birth  is  limited  to  judicious  compression  and  cold  applications. 
In  cases  where  the  trouble  has  persisted  for  some  time  and  in  adults,  tap- 
ping or  aspiration  with  a  fine  needle  under  antiseptic  precautions  is  in- 
dicated, and  subsequent  compression  of  the  neck  of  the  sac  by  means  of 
a  truss  or  a  pelotte  and  spica  bandage.  Tapping  alone  has  frequently  led 
to  a  permanent  cure.  Injections  of  irritants  should  be  scrupulously 
avoided,  as  liable  to  set  up  inflammatory  reaction  in  the  peritoneal  cavity. 

Hydrocele  of  the  Spermatic  Cord  may  be  either  diffuse  or  en- 
cysted. 

Encysted  hydrocele  of  the  cord  (hydrocele  funiculi  saccata)  is  an  accu- 
mulation of  serous  fluid  in  a  closed  sac,  accompanying  the  spermatic  cord, 
consisting  of  an  unobliterated  portion  of  the  processus  vaginalis  peri- 
tonei. It  is  patliologically  entirely  comparable  to  liydrocele  of  the  tunica 
vaginalis.  The  acute  form  of  encysted  liydrocele  of  the  cord  is  not 
known  to  exist;  it  is  always  chronic.  There  may,  however,  occur  acute 
inflammatory  processes  in  a  chronic  hydrocele  of  this  kind,  and  these  at- 
tacks we  designate  by  the  term  perispermatitis  acuta.     Such  attacks  may 
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result  from  traumatisms  of  the  encysted  hydrocele  of  the  cord,  through 
infectious  agents,  irritating  injections,  etc. 

The  character  of  the  effusion  may  be  serous,  fibrinous,  or  purulent. 

These  acute  exacerbations  occurring  in  chronic  hydrocele  of  the  cord 
are  clinically  important  principally  for  the  reason  that  they  may  be  read- 
ily mistaken  for  recent  hernial  incarcerations. 

The  diagnosis  can  be  made  by  determining  whether  the  tumor  ex- 
tends through  the  inguinal  canal,  in  which  case  we  have  to  deal  with  her- 
nia. By  invaginating  the  loose  skin  of  the  scrotum  on  the  little  finger 
and  pushing  it  up  into  the  canal,  the  limitation  of  the  tumor  in  hydrocele 
can  be  readily  recognized.  Percussion  gives  a  tympanitic  note  in  the 
latter  case,  and  translucency  is  absent.  Aspiration  with  a  fine  needle  will 
decide  in  difficult  cases. 

The  treatment  of  acute  perispermatitis  is  identical  with  that  of  acute 
vaginal  hydrocele. 

Chronic  encysted  hydrocele  of  the  spermatic  cord,  or  hydrocele  fu- 
niculi proper,  is  quite  common  in  infancy,  but  somewhat  rare  in  later  life. 
In'  young  children  it  is  frequently  associated  with  vaginal  hydrocele. 


Fig.  2. — Hydrocele  of 
the  cord  communi- 
cating with  the  tu- 
nica vaginalis  testis. 
(After  Linhart.) 


Fig.  3. — Hydrocele  of 
the  cord  communi- 
cating with  the  peri- 
toneal cavity.  (Aft- 
er Linhart.) 


Fig.  4. — Encysted 
hydrocele  of  the 
cord.  (After 

Linhart.) 


Fig.  5. — Hydrocele  of 
the  tunica  vaginalis 
testis.  (After  Lin- 
hart.) 


Any  one  part  or  the  entire  length  of  the  abnormal  serous  sac  accom- 
panying the  cord,  from  the  peritoneal  membrane  down  to  the  tunica 
vaginalis,  may  be  affected,  so  that  we  may  differentiate  as  to  the  site  of 
the  tumor  between  hydrocele  funiculi  intra-inguinalis,  h.  extra-inguinalis, 
or  h,  totalis.  The  situation  below  the  external  ring  is  the  most  frequent. 
The  effusion  may  take  place  at  one  point  only  (hydrocele  partialis  sim- 
plex), or  at  several  points  independently  (hydrocele  partialis  multiplex). 

Etiology. — The  etiology  of  chronic  encysted  hydrocele  of  the  cord 
is  little  understood ;  its  origin  has  been  attributed  to  repeated  injuries 
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connected  with  developmental  abnormities.  The  pathological  conditions 
of  hydrocele  of  the  cord  differ  little  from  those  of  the  tunica  vaginalis. 
The  sac  consists  of  fibrous  tissue  lined  with  a  serous  membrane  covered 
with  tessellated  epithelium. 

The  effusion  into  this  sac  also  resembles  that  in  chronic  hydrocele 
proper.  The  quantity  may  be  as  much  as  two  ounces.  It  is  of  a  pale- 
yellow  color,  limpid,  and  contains  much  albumin. 

Perispermatitis  in  rare  cases  may  take  on  the  conditions  described 
under  the  heading  Periorchitis,  and  we  have  consequently  the  various 
forms  of  hydrocele  of  the  cord,  characterized  as  perispermatitis  prolifera, 
perispermatitis  adhsesiva,  perispermatitis  hsemorrhagica,  and  perisperma- 
titis suppurativa.  For  a  more  detailed  description  of  these  conditions, 
the  reader  is  referred  to  the  heading  Periorchitis. 

Symptoms. — The  subjective  disturbance  caused  by  hydrocele  of  the 
cord  is  usually  very  slight,  unless  acute  exacerbations  in  the  growth  of  the 
tumor  occur.  In  this  latter  case  the  patients  may  experience  pain  along 
the  cord  and  show  a  rise  of  temperature. 

The  objective  symptoms  of  hydrocele  of  the  cord  are  the  following : 

Above  the  testicle  and  below  the  inguinal  canal  an  oval  tumor  is  to 
be  seen  and  felt,  which  is  hardly  ever  larger  than  a  hen's  egg,  and  which 
is  covered  by  the  normal  skin  of  the  scrotum,  under  which  it  is  freely 
movable.  The  spermatic  cord  may  be  distinctly  recognized  immediately 
behind  it,  or  situated  internally  to  it.  In  rare  cases  the  tumor  may  be 
found  lying  behind  the  cord. 

Fluctuation  is  well  marked,  except  in  those  cases  where  the  sac  is 
tense,  owing  to  the  presence  of  a  comparatively  large  amount  of  fluid. 

The  tumor  appears  smooth  to  the  touch,  sharply  defined,  does  not 
diminish  on  pressure  or  on  change  of  posture,  and  is  translucent,  unless 
inflammatory  changes  have  affected  the  walls. 

Should  suppuration  ensue,  the  symptoms  of  acute  abscess  would  super- 
vene. 

Diagnosis. — The  diagnosis  of  hydrocele  of  the  cord  may  be  made 
when  an  oval  tumor  is  recognized  in  the  scrotum  above  the  testicle,  which 
is  well  defined  above  and  below,  is  not  painful  on  pressure,  is  movable 
under  the  skin,  is  soft  and  regular  to  the  feel,  although  not  fluctuating, 
and  which  is  translucent.  The  testicle  can  be  distinctly  felt  below  it. 
Tlie  mobility  may  be  so  great  as  to  permit  of  the  entire  tumor  being 
pushed  through  the  canal  into  the  abdomen ;  but  in  such  a  case  it  can  not 
be  retained  there,  and  appears  as  before  when  pressure  is  released. 
There  is  no  impulse  felt  on  coughing  when  uncomplicated  with  inguinal 
hernia.  Hydrocele  funiculi  may  also  be  mistaken  for  spermatocele  or  a 
retained  testicle. 

In   difficult   cases   aspiration    under   aseptic   conditions  with   a   fine 
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hypodermic  needle  "^ill  lead  to  a  correct  appreciation  of  the  conditions 
present. 

The  prognosis  is  the  same  as  that  of  hydrocele  vaginalis. 

Treatment. — The  treatment  of  hydrocele  of  the  cord  in  adults  con- 
sists in  tapping  the  tumor  with  a  moderate-sized  needle  under  antiseptic 
precautions,  and  the  subsequent  injection  of  from  five  to  ten  minims  of 
pure  carbolic  acid.  If  this  treatment  should  fail  to  effect  a  permanent 
cure  after  repeating  it  once  or  twice,  recourse  should  be  had  to  the  more 
radical  operation  of  laying  open  the  sac  and  suturing  the  sac  walls  to 
the  skin  so  as  to  form  a  fistula  large  enough  to  admit  two  drainage-tubes. 
•  Antiseptic  dressings  are  now  to  be  applied,  and  the  patient  kept  in  bed 
until  the  cavity  of  the  sac  has  become  obliterated. 

In  certain  cases  the  extirpation  of  the  walls  of  the  sac  may  be  done,  or 
at  least  part  of  the  walls  may  be  excised.  In  any  case  the  trouble  may 
return,  however. 

In  children  aspiration  alone  generally  effects  a  cure.  If  after  this 
treatment  the  fiuid  should  again  accumulate,  the  injection  of  one  minim 
of  pure  carbolic  acid  may  be  resorted  to. 

DifEiise  Hydrocele  of  the  Cord. — This  condition  stands  in  the 
same  relation  to  encysted  hydrocele  of  the  cord  as  does  hydrocele  of  the 
tunica  communis  to  that  of  the  tunica  vaginalis. 

The  conditions  present  in  diffuse  hydrocele  of  the  cord  were  experi- 
mentally demonstrated  by  Kocher.  By  tying  a  cannula  into  the  tissue 
surrounding  the  cord  at  the  point  of  its  egress  from  the  inguinal  canal 
and  forcing  plastic  matter  downward  along  the  cord,  he  produced  a  sau- 
sage-shaped tumor,  which  inclosed  the  cord  on  every  side  and  extended 
downward  as  far  as  the  testicle.  This  newly  formed  tumor  displaces  the 
testicle,  causing  it  to  lie  horizontally,  and  parting  it  from  the  cord.  The 
mass  forms  a  bell-like  covering  for  the  testicle  which  can  be  felt  below, 
lying  in  the  concavity  of  the  tumor.  The  epididymis  lies  between  the 
testicle  and  the  tumor.  If  the  injection  is  increased,  the  tumor  expands 
outward  toward  the  skin  of  the  scrotum,  until  it  is  nearly  round  in  shape. 

By  injecting  upward  instead  of  downward  the  mass  can  be  made  to 
extend  up  through  the  inguinal  canal,  and  a  tumor  is  produced  lying  in 
the  iliac  fossa,  situated  in  the  subserous  cellular  tissue  and  resting  upon 
the  iliac  muscle. 

From  this  description  it  is  apparent  that  the  conditions  present  in 
diffuse  hydrocele  of  the  spermatic  cord  may  be  characterized  as  acute 
oedema  surrounding  the  cord.     It  is  limited  by  the  fascia  Cooperi. 

This  condition  is  rare.  It  is  said  to  occur  in  adults  after  the  thir- 
tieth year,  and  it  may  be  caused  by  the  rupture  of  cysts  situated  near  the 
cord,  or  secondarily  after  inflammation  of  the  testicle  by  an  interference 

in  the  return  circulation  in  the  spermatic  vein,  or  by  unknown  means. 
61 
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Etiology.— Probably  the  most  frequent  origin  of  the  conditions 
described  as  diffuse  hydrocele  of  the  cord  is  to  be  found  in  the  process 
of  incapsulation  and  absorption  of  hemorrhages  in  the  regions  surround- 
insr  the  cord,  caused  by  direct  violence,  or  indeed  by  suddenh^  increased 
intra-abdominal  pressure,  resulting  in  the  rupture  of  a  vein.  The  hssmor- 
rhages  occurring  after  lesion  of  blood-vessels  accompanpng  the  funiculus 
spermaticus  have  the  same  anatomical  location  as  the  acute  oedema  de- 
scribed above,  and  hence  -^hen  they  become  incapsulated,  and  serous 
fluid  replaces  the  extravasation  of  blood,  we  encounter  one  or  more  cysts 
^vhich  correspond  to  the  definition  given  above  for  diffuse  hydrocele  of 
the  cord. 

Symptoms  and  Diagnosis. — The  symptoms  of  diffuse  hydrocele 
of  the  cord  much  resemble  those  of  an  omental  hernia ;  the  tumor  gener- 
ally extends  into  the  canal,  the  shape  is  pyrif orm,  with  the  apex  above ; 
the  surface  is  uneven  or  a  little  nodular  to  the  touch ;  there  is  considerable 
resistance  on  pressure,  and  generally  fluctuation  in  the  lower  portions. 
The  size  of  the  tumor  decreases  in  the  horizontal  position  of  the  patient, 
and  increases  again  with  the  erect  posture.  The  skin  over  the  tumor 
appears  normal. 

In  differentiation,  however,  the  following  facts  must  be  brought  out : 
The  tumor  can  not  be  replaced  inside  of  the  abdominal  cavity,  but  when 
pressure  is  made  the  fluid  escapes  into  the  subperitoneal  or  intermuscu- 
lar tissues  of  the  abdomen,  and  the  tumor  recurs  as  soon  as  such  pressure 
is  released.  The  configm-ation,  in  well-marked  cases,  is  determinate,  the 
bell-shaped  formation  surrounding  the  testicle  from  above  being  pathog- 
nomonic.    Finally,  diffuse  hydrocele  of  the  cord  is  translucent. 

The  prognosis  of  this  condition  should  be  guarded,  on  account  of  the 
liabihty  of  the  affection  to  lead  to  gangrene  of  the  parts  affected  through 
pressure. 

The  treatment  of  diffuse  hydrocele  of  the  cord  varies  with  its  age. 

In  the  acute  stage,  incision  under  aseptic  precautions  is  indicated ; 
and  in  these  cases  special  attention  should  be  given  to  the  tracing  and 
checking  of  any  haemorrhage. 

In  chronic  affections  of  the  kind,  aspiration  with  compression  may  be 
first  undertaken,  and  if  not  successful,  incision  and  drainage,  or  extirpa- 
tion of  the  cyst  walls,  may  be  resorted  to. 

Bilocnlar  Hydrocele. — This  was  first  described  by  Dupuytren  as 
hydrocele  en  Mssac,  and  represents  an  hour-glass-shaped  tumor,  the  lower 
portion  of  which  corresponds  to  the  distended  tunica  vaginalis,  the  upper 
portion  to  the  greatly  distended  vaginal  process  of  the  peritonaeum,  not 
communicating  with  the  peritoneal  cavity,  but  obliterated  at  the  point 
where  the  peritonaeum  is  reached.  Both  these  portions  of  the  tumor 
connect  by  means  of  the  narrow  part,  which  is  that  portion  of  the  vagi- 
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nal  process  which  lies  in  the  inguinal  canal.  As  the  upper  portion  does 
not  enter  into  the  peritoneal  cavity,  and  jet  lies  within  the  pelvis,  it  is 
necessary  to  describe  its  situation  more  precisely. 

The  upper  sac  lies  in  a  subserous  space  close  beneath  the  peritoneal 
membrane,  and  when  it  increases  in  size  it  dissects  off  the  peritonaeum 
and  crowds  it  back. 

In  a  hydrocele  shaped  in  this  manner  the  fluid  can  pass  slowly  from 
one  enlargement  of  the  sac  to  the  other,  through  the  narrow  portion  in 
the  canal.  When  the  patient  therefore  lies  down,  the  scrotal  tumor 
diminishes  in  size  and  the  intra-abdominal  one  increases.  This  portion 
can  be  made  out  by  bimanual  palpation  especially  in  narcosis,  one  finger 
being  in  the  rectum.  Pressure  made  here  in  the  reclining  posture  will 
cause  the  scrotal  portion  of  the  tumor  to  enlarge. 

This  form  of  hydrocele  is  most  frequent  in  adults  ;  it  occurs,  however, 
in  children  as  well,  but  is  rare.  In  some  cases  it  has  developed  to  an 
enormous  size. 

Etiology. — Etiologically  the  formation  of  bilocular  hydrocele  of  this 
form  is  attributed  to  blows  or  other  direct  violence  taking  effect  upon  a 
hydrocele  of   the  tunica  vaginalis, 

and   causing  its  sudden  extension  /  lil  1-—tc. 

along  the  processus  vaginalis  up-  ^^<?^0^'      '        '  Iff 

ward  into  the  abdomen.  .^^^^^  \  II    ^     c 

Some  writers  view  bilocular  hy-  /W  -y^'^'  f     \ 

drocele  simply  as  a  diverticulum  oi  m  ,  ^  <^^^^Vii 

the  tunica  vaginalis.    And  the  term     ^-jk A  ^^^^     ^^^Rl     I 

bilocular  hydrocele  is  consequently     *---i- '-A  ^    ""-h^/'H"  T" " 

applied  to  any  diverticulum  of  the    r.v.-^ -V-^^      ^"^'//    / 

tunica  vaginalis,  irrespective  of  the  m.  ^        '    (i'  /    / 

fact  whether  this  diverticulum  ex-  ^^>\. 

tends  upward  into  the  abdominal  ^^  / 

cavity  or  in  the  scrotum,  externally  ^^--^^f?^^^^^^:^-^^^ 

to    the     original    sac,    through    the  Fig.  e.— Bilocular  hydrocele. 

fibrous  layer  of  the  tunica  commu- 
nis. This  latter  class  of  cases  may  be  termed  hydrocele  bilocularis  vagi- 
nahs.  The  tunica  vaginalis  is  believed  to  expand  at  the  point  of  least 
resistance.  In  any  case,  however,  the  two  sacs  of  hydrocele  bilocularis 
intercommunicate,  while  so-called  multilocular  hydrocele  consists  of  en- 
tirely separate  compartments. 

Symptoms. — The  symptoms  of  hydrocele  bilocularis  much  resemble 
those  of  simple  hydrocele  at  first  sight.  But  upon  placing  the  patient  in 
a  recumbent  position,  and  exerting  pressure  upon  the  swelling  in  the 
scrotum,  the  fluid  gradually  disappears,  frequently  (if  the  communicating 
opening  is  small)  with  a  rippling  sensation.     As  soon  as  pressure  is  re- 


964  HYDROCELE  AND   SPERMATOCELE. 

leased,  however,  the  scrotal  portion  of  the  tumor  refills ;  and  in  certain 
cases  the  abdominal  portion  of  the  tumor  can  be  made  out  by  palpation, 
combined,  or  in  narcosis. 

This  expansion  of  the  scrotal  portion  of  the  tumor  also  takes  place 
when  the  patient  coughs  or  exerts  abdominal  pressure. 

The  tumor  is  translucent,  except  in  those  cases  where  haemorrhage  has 
occurred  after  traumatisms,  or  where  the  sac  is  undergoing  suppuration. 

In  other  respects  the  symptoms  are  the  same  as  in  simple  hydrocele, 
with  the  exception  only  as  to  the  extent  of  the  tumor. 

The  difference  between  diffuse  hydrocele  of  the  cord  and  bilocular  ab- 
dominal hydrocele  hes  in  the  anatomical  conditions.  The  fluid  in  both 
cases  hes  outside  of  the  peritonaeum.  But  in  bilocular  hydrocele  this  fluid 
is  in  an  extension  or  diverticulum  of  the  original  processus  vaginal  peri- 
tonei, while  in  diffuse  hydrocele  of  the  cord,  the  fluid,  when  it  has  become 
encysted,  lies  externally  to  the  vaginal  process,  and  inclosed  in  a  newly 
formed  membrane,  imbedded  in  the  loose  cellular  tissue  surrounding  the 
cord. 

The  treatment  is  the  same  as  that  of  simple  hydrocele. 

Multilocular  Hydrocele. — This  term  is  used  to  denote  a  multi- 
plicity of  cystic  swellings  accompanying  the  cord  and  extending  from 
the  tunica  vaginalis  toward  the  abdominal  cavity,  somewhat  resembling  a 
quantity  of  small  hydroceles  of  the  cord.  This  form  is  rare,  and  has  been 
described  by  Kocher. 

The  pathology  of  this  form  is  little  understood. 

The  contents  of  these  cystic  tumors  is  not  serous,  as  in  true  hydrocele 
of  the  cord,  but  watery  or  mucous.  To  the  feel  they  present  nodules, 
conglomerate,  more  or  less  tense,  movable,  transparent,  and  painless.  The 
mass  may  extend  through  the  inguinal  canal  and  into  the  abdominal  cavity. 

The  treatment  is  similar  to  that  of  simple  hydrocele  of  the  cord.  In- 
cision and  extirpation  will  cure  the  most  obstinate  cases.  . 

COMPLICATIONS  OP  HYDROCELE. 

Simple  hydrocele  may  be  complicated  with  hernia,  with  a  hydrocele  of 
the  cord,  or  with  both ;  with  a  communicating  hydrocele  of  the  cord, 
with  or  without  a  hernia ;  with  hydatic  cysts,  and  with  other  affections 
of  the  epididymis  and  testicle.  Communicating  hydrocele  may  be  com- 
plicated by  a  hernia. 

The  most  frequent  complication  of  hydrocele  is  that  with  hernia.  If 
the  hernia  is  reducible,  there  is  little  difficulty  in  forming  an  accurate 
conception  of  the  size  and  variety  of  the  hydrocele.  If,  however,  the 
hernia  is  incarcerated,  or  is  an  adherent  omental  hernia,  the  appreciation 
of  the  conditions  is  rendered  more  difficult. 

The  history  of  the  patient  must  be  duly  considered.     The  want  of 
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well-defined  limitation  of  the  tumor  above  will  lead  the  practitioner  to 
suspect  a  complication. 

Fluctuation  is  well  marked  in  the  lower  portion,  but  not  in  the  upper 
one,  where  in  simple  hydrocele  it  is  most  pronounced.  The  consistency 
varies  in  the  upper  and  lower  portion  of  the  tumor.  In  hernia  of  the 
omentum  the  feel  is  doughy ;  while  in  incarcerated  intestinal  hernia  the 
percussion  note  is  tympanitic.  Translucency  is  present  only  in  the  lower 
portion  containing  the  hydrocele.  Aspiration  with  a  fine  hypodermic 
needle  will  establish  the  presence  of  the  hydrocele,  and,  after  tapping,  the 
nature  of  the  complicating  tumor  can  be  more  readily  appreciated. 

If  hydrocele,  hydrocele  of  the  cord,  and  hernia  are  all  present  to- 
gether, we  find  three  tumors,  which  present  symptoms  differentiated  in 
the  same  manner  as  that  just  described.  The  configuration  and  the  touch 
enable  us  to  determine  the  presence  of  the  hydrocele  of  the  cord  between 
the  two  other  portions  of  the  tumor  ;  it  is  tense,  diaphanous,  painless,  dull 
on  percussion,  and  not  movable.     The  aspirating  needle  reveals  serum. 

In  some  cases,  however,  the  conditions  present  in  these  complications 
are  much  more  difiicult  to  ap]3reciate.  The  descending  hernial  sac  may 
impinge  upon  an  existing  hydrocele,  either  of  the  tunica  vaginalis  or  of 
the  cord,  in  such  a  manner  that  it  drives  in  one  pole  of  the  hydrocele  sac 
and  causes  it  to  ingulf  it.  The  hernial  sac  is  then  surrounded  on  one  or 
all  sides  by  the  hydrocele  sac.  These  forms  have  been  described  by 
A.  Cooper  as  encysted  hernia.  If  the  hernia  can  not  be  reduced,  the  main 
reliance  in  the  diagnosis  must  be  placed  in  hypodermic  aspiration. 

A  communicating  hydrocele  in  children  may  contain  a  loop  of  in- 
testine if  the  opening  at  the  abdominal  ring  is  large  enough  to  admit  it. 

In  all  these  cases  the  hernia  is  generally  readily  replaced,  and  the  hy- 
drocele can  then  be  treated  as  indicated  above. 

Hydatic  cysts  and  other  complications  of  hydrocele  arising  from  an 
affection  of  the  epididymis  or  testicle  can  not  well  be  diagnosticated  as 
long  as  the  hydrocele  is  present.  It  is  difiicult  in  the  extreme  to  appre- 
ciate whether  or  not  the  testicle  is  normal  when  the  hydrocele  is  well 
marked  ;  and  if  the  tumor  is  tense  and  large,  it  may  be  impossible  to  do 
more  than  determine  the  seat  of  the  testicle.  In  all  cases  where  suspicion 
of  affections  of  the  testicle  and  its  adnexes  is  entertained,  the  hydrocele 
should  be  tapped  or  its  sac  laid  open. 

Hydatic  cysts  are  most  frequently  overlooked,  and  are  not  found  until 
radical  operation  for  the  hydrocele  is  done.  They  should  then  be  extir- 
pated. These  cysts  are  generally  pedunculated,  situated  at  the  upper 
portion  of  the  testicle  alongside  of  Morgagni's  body,  or  replacing  it,  and 
of  a  size  no  larger  than  a  cherry.  If  the  cysts  are  of  larger  size,  inversion 
of  the  testicle  sometimes  follows.  Such  cysts  may  burst  spontaneously, 
and  are  believed  by  some  to  cause  hydrocele. 
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Mention  must  be  here  made  of  a  condition  known  as  hydrocele 
hernialis,  wliieli  is  not,  properly  speaking,  a  hydrocele,  but  is  described 
here  for  the  sake  of  completeness. 

This  affection  consists  of  a  hernial  sac,  containing  serous  fluid  iden- 
tical with  that  of  hydrocele,  but  not  containing  any  coils  of  intestine  or 
omentum  or  other  abdominal  organs. 

The  communication  with  the  peritoneal  cavity  is  generally  maintained 
by  means  of  a  very  small  opening,  which  admits  of  our  forcing  the  fluid 
into  the  abdomen ;  the  tumor  gradually  refllls,  however,  as  soon  as  the 
patient  assumes  the  erect  posture  and  walks  about. 

These  hernial  hydroceles  are  not  confined  to  the  inguinal  region  and 
the  scrotum  alone,  but  occur  wherever  hernise  are  met  with,  in  the 
femoral  and  umbilical  regions,  and  in  the  female  as  well — what  is 
described  as  hydrocele  in  the  female  being  a  serous  sac  communicating 
through  a  small  opening  with  the  peritoneal  cavity  and  lying  in  the  canal 
of  Xuck.  In  certain  cases  the  opening  communicating  with  the  peri- 
tonaeum may  become  obliterated.  The  tumor  appears  smooth  and  soft  to 
the  touch,  fluctuating  and  translucent.  It  may  generally  be  emptied  by 
continuous  pressure,  but  then  it  refills  again.  The  testicle  can  be  clearly 
defined  beneath  it,  unless  complications  with  hydrocele  of  the  tunica 
vaginalis  are  present.  The  tumor,  however,  can  not  be  defined  above. 
The  skin  of  the  scrotum  above  the  tumor  is  not  affected.  There  is  no 
pain  on  pressure,  or  it  may  be  slight. 

Hydrocele  hernialis  must  be  differentiated  from  omental  incarcerated 
hernia,  in  which  inflammatory  exudation  has  taken  place.  In  this  latter 
case  there  is  much  pain,  and  complete  reduction  is  not  possible. 

The  treatment  consists  in  extirpation  of  the  sac,  as  for  hernia. 

Differential  Diagnosis  of  the  Various  Forms  of  Hydrocele 
and  their  Complications. — Under  the  heading  Diagnosis  of  Hydro- 
cele the  differentiation  between  hydrocele  of  the  tunica  vaginalis  and 
other  tumors  of  the  scrotum  was  given.  This  differentiation  applied 
only  to  such  cases  in  which  the  limitation  of  the  tumor  in  the  scrotum 
was  apparent. 

If,  now,  by  grasping  the  upper  portion  of  the  scrotum  between  the 
thumb  and  the  forefinger  we  are  able  to  feel  that  the  tumor  continues 
into  the  inguinal  canal,  we  must  next  endeavor  to  determine  whether  the 
tumor  is  limited  inside  of  the  canal,  or  whether  it  extends  into  the 
abdominal  cavity. 

There  are  three  varieties  of  tumor  which  extend  into  the  abdominal 
cavity,  and  which  may  prove  more  difficult  to  differentiate — namely, 
hernia,  hydrocele  communicans,  and  bilocular  hydrocele ;  for  varicocele 
(which  also  extends  into  the  abdominal  cavity)  is  always  easy  of  diagnosis, 
the  peculiar  feel,  as  of  a  number  of  earth-worms  beneath  the  skin,  the 
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compressibility  and  the  diminution  of  the  tumor  when  the  patient 
assumes  the  recumbent  posture,  being  pathognomonic. 

Malignant  tumors  extending  upward  from  the  testicle  through  the 
inguinal  canal  are  also  manifest  by  means  of  their  size,  the  history  of 
their  commencement,  the  involvement  of  the  integument  of  the  scrotum, 
their  feel,  etc. 

Hernia,  hydrocele  communicans,  and  bilocular  hydrocele  present  a 
number  of  symptoms  in  common.  They  can  be  entirely  or  at  least 
almost  entirely  reduced,  they  decrease  in  size  in  the  recumbent  position 
of  the  patient,  and  they  show  an  impulse  when  the  patient  coughs. 

Attempted  taxis,  however,  generally  discloses  the  nature  of  these 
tumors.  The  reduction  of  hernise  is  accompanied  by  a  peculiar  murmur, 
a  bubbling  of  air  in  the  intestine,  and  takes  place  suddenly,  while  the 
fluid  in  the  hydrocele  communicans  recedes  slowly  and  continuously, 
sometimes  accompanied  by  a  flowing  sensation ;  and  the  fluid  in  the 
bilocular  hydrocele,  when  reduced,  exhibits  an  elastic  tension,  and  a  tend- 
ency to  return  at  once,  nor  can  it  be  entirely  reduced. 

Moreover,  a  hernia  shows  tympanitic  resonance  on  percussion,  while 
hydrocele  communicans  and  bilocularis  both  appear  translucent. 

Differentiation  between  hydrocele  communicans  and  bilocularis  {en 
hissac)  can  be  made  by  ascertaining  whether  the  fluid  when  evacuated 
by  pressure  from  the  scrotal  portion  of  the  tumor  is  forced  into  a  sac 
situated  extraperitoneally,  in  the  iliac  fossa,  or  whether  the  fluid  is 
forced  into  the  peritoneal  cavity  itself  (hydrocele  communicans).  In  the 
first  case  the  sac  can  generally  be  felt  by  combined  methods  of  palpa- 
tion ;  pressure  upon  it  causes  the  scrotal  portion  to  refill,  and  thus 
establishes  the  diagnosis  of  bilocular  hydrocele.  This  symptom  also 
establishes  the  differentiation  between  an  omental  hernia  and  bilocular 
hydrocele. 

Simple  hydrocele  of  the  tunica  vaginalis  with  a  diverticulum  reaching 
into  the  inguinal  canal,  on  the  other  hand,  can  not  be  emptied  by  press- 
ure ;  and  by  pulling  down  the  tumor  the  limitation  inside  of  the  canal 
can  generally  be  determined.  The  little  finger  introduced  into  the  ingui- 
nal canal,  invaginating  a  portion  of  the  scrotal  integument,  is  of  much 
assistance  in  establishing  this  point. 

In  hydrocele  of  the  cord  we  have  not  only  this  limitation  inside  of 
the  canal,  but  another  limitation  below,  above  the  testicle. 

Diffuse  hydrocele  of  the  cord  can  not  always  be  differentiated  from 
bilocular  hydrocele  {en  hissac).  The  history  of  its  commencement  and 
its  development  from  a  haemorrhage  may  permit  of  a  probable  diagnosis 
on  account  of  the  subcutaneous  discoloration  attendant  upon  the  causa- 
tive injury.  The  symptoms  of  both  conditions  are  otherwise  identical, 
but  for  the  shape.     Hydrocele  bilocularis  being  pyriform,  diffuse  hydro- 
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cele  of  the  cord  is  bell-shaped.  The  latter  affection,  however,  is  said  to 
be  so  rare  that  little  importance  attaches  to  it. 

The  diagnosis  of  the  natm-e  of  the  fluid  in  various  forms  of  hydrocele 
rests  upon  their  translncency,  a  knowledge  of  the  etiology  and  pathogen- 
esis of  the  various  forms,  and  the  result  of  aspiration  with  a  hypodermic 
needle. 

The  diagnosis  of  complications  of  the  various  forms  of  hydrocele  may 
present  considerable  difficulties. 

If  simple  vaginal  hydrocele  is  complicated  with  simple  hernia,  we  en- 
counter two  distinct  tumors,  the  lower  fluctuating,  transparent ;  the 
upper  one  reducible,  tympanitic.  The  hernia  may  be  incarcerated,  and 
contain  no  air  (omentum) ;  in  this  case  the  upper  tumor  is  neither  re- 
ducible nor  tympanitic  ;  but  it  is  not  translucent,  and  presents  an  unmis- 
takable direct  impulse  on  coughing. 

In  case  hydrocele  of  the  cord  is  present  combined  with  hernia,  we 
have  the  same  symptoms  present  as  before,  with  this  exception,  that  the 
testicle  can  be  readily  felt  and  appreciated  in  hydrocele  of  the  cord,  while 
in  simple  hydrocele  of  the  tunica  vaginahs  it  is  not  easily  felt,  being  en- 
veloped in  the  hquid. 

Encysted  hernia  can  not  always  be  differentiated  from  hernia  ^vith 
much  fluid,  unless  the  herniae  can  be  reduced.  In  this  case  a  tumor  giv- 
ing the  symptoms  of  simple  hydrocele,  or  of  hydrocele  of  the  cord,  re- 
mains in  the  scrotum  after  reduction. 

A  hydrocele  hernialis  can  not  be  differentiated  from  a  commtmicating 
hydrocele  of  the  cord,  except  by  the  history :  the  latter  affection  occur- 
ring more  frequently  in  children. 

SPERMATOCELE. 

Definition. — Spermatocele  is  a  cystic  new  growth  containing  sper- 
matic elements  situated  between  the  testicle  and  the  epididymis,  near  the 
head  of  the  latter.     It  is  comparatively  rare. 

Etiology. — As  Kocher  has  shown  experimentally,  the  vasa  efferentia 
become  dilated  at  their  point  of  egress  from  the  rete  testis,  and  this  is 
the  most  frequent  origin  of  spermatocele.  Dilatation  of  the  efferent 
tubes  at  the  point  where  they  enter  the  head  of  the  epididymis  gives  rise 
to  the  smaller  subserous  spermatic  cysts  frequently  found  in  adults. 

Kupture  of  a  spermatic  vessel  by  traumatism  or  disease  (epididymitis) 
may  also  lead  to  spermatocele,  if  the  extravasation  becomes  incapsulated. 
If  hydrocele  is  present,  communication  may  be  established  between  the 
lumen  of  a  spermatic  duct  and  the  cavity  of  the  tunica  vaginalis  (liydro- 
spermatocele). 

Symptoms. — In  conformity  with  the  etiological  data  just  given, 
spermatocele   then   begins — not  before  the  age  of  puberty — as  a  small 
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tumor  situated  above  the  testicle,  between  it  and  the  epididymis.  It 
gradually  but  slowly  increases  in  size,  until  it  becomes  as  large  as  an  apple. 
Some  have  been  known  to  contain  a  quart  of  fluid.  The  growth  takes 
place  upward  toward  the  inguinal  canal,  and  the  tumor  becomes  larger 
in  circumference  as  it  ascends.  In  this  manner  a  pear-shaped  tumor  is 
formed,  with  the  base  above  and  the  apex  pointing  downward  to  the 
testicle.  At  this  point  the  testicle  can  always  readily  be  made  out,  both 
poles  and  both  sides  being  accessible  for  palpation.  The  epididymis  can 
be  felt  behind  the  tumor,  the  testicle  being  situated  in  front. 

Diagnosis. — These  symptoms  serve  to  differentiate  spermatocele 
from  hydrocele  of  the  tunica  vaginalis  and  from  that  of  the  cord.  In 
the  former  the  testicle  is  enveloped  in  the  fluid,  and  can  not  be  distinctly 
felt.  In  hydrocele  of  the  cord  the  testicle  is  in  close  proximity  to  the 
epididymis,  with  the  tumor  above,  while  in  spermatocele  the  tumor  ap- 
pears inserted  between  the  testicle  and  the  epididymis. 

From  other  affections  spermatocele  can  be  differentiated  by  the  fluctu- 
ation and  by  the  translucency  present,  and  in  doubtful  cases  (such  as  when 
other  cystic  tumors  of  the  parts  are  suspected)  aseptic  exploratory  aspira- 
tion with  a  hypodermic  needle  must  decide  the  diagnosis,  the  microscope 
revealing  spermatozoa  floating  in  the  aqueous  contents  of  the  cyst  when 
spermatocele  is  present.  If  the  spermatocele  develops  from  the  testicle 
proper  instead  of,  as  is  usual,  from  the  efferent  vessels,  the  growth  takes 
place  within  the  cavity  of  the  tunica  vaginalis  instead  of  extravaginally, 
and  in  such  cases  spermatocele  can  be  differentiated  from  hydrocele  only 
by  aspiration. 

Treatment. — The  cure  of  smaller  spermatoceles  may  be  attempted 
by  extirpation,  or  incision  and  drainage  ("  Yolkmann's  operation  ")  may 
be  done  under  antiseptic  precautions.  In  some  cases  tapping  alone  is 
said  to  have  led  to  a  permanent  cure. 
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By  EDWARD   L.   KEYES,  M.  D. 

Definition. — Yaricoeele  is  an  unnatural,  varicose  enlargement  of  the 
pampiniform  plexus  and  the  veins  of  the  spermatic  cord.  What  extent 
of  turgescence  of  these  veins  must  exist  in  order  that  their  enlargement 
may  be  elevated  to  the  condition  of  a  morbid  affection  is  a  matter  of  per- 
sonal estimate.  A  very  mild  form  of  varicocele — that  is,  a  slight  enlarge- 
ment of  these  veins — is  so  common,  that,  when  it  exists  upon  the  left  side 
at  least,  it  may  be  considered  normal ;  and  even  an  abnormal  enlargement 
in  its  mildest  form  is  so  common  that  it  is  hardly  worthy  of  the  name  of 
a  disease. 

Frequency. — Common  estimate  places  slight  varicocele  at  a  figure  of 
at  least  ten  per  cent  of  all  adult  males.  It  habitually  is  confined  to  the 
left  side,  but  has  been  seen  by  all  writers  also  occasionally  upon  the  right 
side  alone,  and,  when  it  is  very  marked  upon  the  left  side,  the  right  side 
may  be  involved  to  a  slight  extent.  Breschet  operated  only  once  on  the 
right  side  in  one  hundred  and  twenty  recorded  cases.  I  have  never 
operated  on  the  right  side,  although  I  have  seen  the  veins  considerably 
enlarged  upon  this  side  perhaps  half  a  dozen  times. 

Etiology. — In  young  men,  shortly  after  adolescence,  budding  erotic 
fancies  and  imperfect  sexual  hygiene  often  lead  to  congestion  of  the 
testicle  and  over-distention  of  the  veins  of  the  cord,  and  when  this  is  kept 
up  too  persistently,  especially  in  subjects  whose  tissues  are  lax,  or  when 
the  sexual  faculties  are  taxed  or  teased,  the  foundation  of  varicocele  is 
usually  laid.  The  young  bachelor  is  often  unnecessarily  alarmed  by  the 
presence  of  a  cord  slightly  thicker  upon  one  side  than  upon  the  other, 
especially  if  uneasy  sensations  exist  in  the  testicle  or  groin,  and  he  habit- 
ually distresses  himself  about  this  affection  to  an  extent  entirely  dispro- 
portionate to  its  real  significance.  Commonly,  marriage  disperses  both 
the  slight  turgescence  of  the  cord  and  the  unhappy  fancies  which  have 
accompanied  it ;  and  l^ature,  by  the  aid  of  a  well-regulated  sexual  life, 
disposes  of  the  necessity  for  a  surgeon.  Old  men  rarely  have  varicocele, 
although  the  veins  of  their  legs  may  be  in  a  varicose  condition,  and  the 
general  tissues  of  their  body  more  or  less  degenerated,  and,  when  they 
do  have  it,  it  causes  usually  no  symptoms,  and  they  give  it  no  atten- 
tion. 
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It  is  entirely  appropriate  that  this  malady  should  be  looked  upon 
generally  rather  as  a  sexual  neurotic  derangement,  so  far  as  its  symptoms 
'are  concerned,  than  as  an  organic  disease.  It  is  accused  by  young  men, 
by  widowers,  by  individuals  who  have  committed  sexual  excess,  by  oxaluric 
and  sexually  neurasthenic  patients,  as  the  cause  of  many  symptoms  with 
which  it  has  no  possible  connection.  I  have  been  appealed  to  in  many 
instances  to  operate  upon  a  slight  varicocele,  the  existence  of  which  as  a 
physical  fact  was  quite  obvious,  the  call  for  the  operation  being  based 
upon  a  desire  to  be  strengthened  sexually ;  to  be  relieved  of  morbid  sen- 
sations in  the  testicle,  the  perinseum,  the  groin,  the  back,  the  bladder  or 
elsewhere,  with  the  idea  on  the  part  of  the  patient  that,  if  these  veins 
were  done  away  with,  all  his  morbid  symptoms  would  disappear.  Experi- 
ence has  taught  me  that  it  is  not  wise  to  approach  these  cases  with  any 
promise  of  permanent  relief  in  any  of  the  directions  which  I  have  indi- 
cated. Truly,  if  the  enlarged  veins  are  obliterated  and  a  proper  circula- 
tion restored  to  the  testicle,  its  functions  and  its  sensations  are  likely  to 
be  improved ;  but  in  very  many  instances  the  enlarged  veins  are  only  a 
single  symptom  in  the  general  tableaux  of  the  disease,  and,  although  the 
veins  may  be  mechanically  thrown  out  of  function,  still  the  other  symp- 
toms may  persist  unless  removed  by  appropriate  means.  This  fact  can 
not  be  too  prominently  paraded  before  the  generally  diseased  mind  of  the 
young  patient  who  seeks  relief  for  this  very  moderate  malady. 

Yet,  that  varicocele  does  cause  neuralgia  of  the  testicle  and  dragging 
pain  in  the  groin,  and  more  or  less  functional  disability  in  a  sexual  way, 
is  entirely  true,  and  the  relief  of  the  malady,  when  it  exists  to  any  con- 
siderable extent,  is  an  entirely,  appropriate  surgical  procedure  ;  and  since 
it  can  be  accomplished  at  the  present  day  with  so  little  distress  and  abso- 
lutely no  risk  or  danger,  what  comfort  it  affords  should  not  be  denied  the 
patient ;  but  he  must  not  be  encouraged  to  expect  a  miracle  as  the  result 
of  a  successful  operation. 

The  left  testicle,  which  is  the  common  seat  of  varicocele,  hangs  habit- 
ually lower  than  the  right.  The  larger  veins  only  are  furnished  with 
valves,  and  on  the  left  side  the  venous  blood  from  the  testicle  empties 
into  the  left  renal  vein  at  a  right  angle,  while  upon  the  right  side  the 
blood  flows  at  an  acute  angle  into  the  ascending  cava.  This  circumstance 
is  believed  to  be  the  main  predisposing  cause  of  the  more  frequent  occur- 
rence of  varicocele  upon  the  left  side.  As  an  extra  predisposing  cause, 
the  position  of  the  sigmoid  flexure  of  the  colon  on  the  left  side,  distended 
as  it  so  often  is  in  chronic  constipation,  nmst  be  noted.  Yet,  that  the 
conditions  upon  the  left  side  are  more  predisposing  essentially  to  varico- 
cele than  on  the  right  side,  seems  to  be  accentuated  by  the  fact  that  in 
those  cases  of  acute  varicocele  occurring  after  sudden  effort,  or  sometimes 
after  fatigue,  local  injury,  or  cold,  or  perhaps  without  obvious  exciting 
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cause,  the  left  side  is  the  one  habitually  involved.  These  cases  of  acute 
varicocele  are  usually  only  important  from  the  fact  that  they  give  rise  to 
very  decided  local  symptoms  of  pain,  distress,  and  tension,  and  occasion 
considerable  alarm.  I  have  seen  a  number  of  them,  but  under  my  obser- 
vation they  have  all  disappeared  within  a  few  days,  being  mastered  by  rest, 
local  suspension,  cooling  lotions,  a  moderate  anodyne,  and  a  few  laxatives ; 
occasionally,  slight  permanent  enlargement  of  the  veins  persists  after  an 
acute  attack,  but  I  have  one  individual  in  mind  in  whom  the  veins  of  the 
left  cord  were  quite  seriously  enlarged  by  acute  varicocele  on  two  occa- 
sions, at  an  interval  of  several  years,  where  mild  treatment  effected  a 
positive  and  permanent  cure,  the  veins  returning  absolutely  to  their  nor- 
mal condition. 

Symptoms. — Leaving  out  the  acute  cases,  whose  consideration  may 
terminate  with  the  few  remarks  made  above,  varicocele  usually  comes  on 
insidiously,  and  is  discovered  by  accident,  the  patient's  attention  being 
attracted  to  the  scrotum  by  some  morbid  sensations  in  this  region,  or  a 
tired,  dragged  feeling  in  the  groin  and  back,  always  worse  after  fatigue 
and  prolonged  standing.  There  may  be  an  enormous  varicocele  with 
positively  no  symptoms  whatsoever  excepting  the  physical  enlargement 
of  the  veins,  while  in  other  instances  a  very  slight  distention  of  the  ves- 
sels seems  to  be  the  occasion  of  radiating  pains  up  the  groin,  into  the 
back,  down  the  thigh,  and  more  or  less  neuralgia  of  the  testicle  itself. 
These  pains  are  aggravated  by  sexual  excitement,  especially  if  unrelieved, 
and  by  sexual  excess ;  while  in  many  instances  they  are  temporarily 
relieved  by  the  sexual  act,  but  this  relief  is  only  of  short  duration. 

In  complete  varicocele  the  vessels  are  elongated,  their  walls  the  seat 
of  fatty  atrophy,  sometimes  thickened,  sometimes  thinned  ;  the  valves 
broken  down,  the  loops  of  veins  within  the  scrotum  feeling  more  like  a 
bunch  of  earth-worms  than  anything  else.  Sometimes,  when  the  veins 
are  much  degenerated,  calcareous  masses  form  in  their  walls,  but  this  is 
exceedingly  uncommon.  In  extreme  cases,  all  the  veins  in  and  about 
the  testicle  and  scrotum  seem  to  be  involved  in  the  general  varicose  con- 
dition ;  even  the  veins  between  the  tunica  vaginalis  and  the  tunica  albu- 
ginea  The  scrotal  veins  are  also  enlarged.  The  scrotum  itself  becomes 
thin,  the  dartos  atrophied,  the  texture  of  the  scrotum  so  thin  that  the 
blue  color  of  the  blood  in  the  veins  becomes  distinctly  visible.  In  such 
extreme  cases  the  integrity  of  the  testicle  itself  is  threatened  in  a  physi- 
cal way ;  the  organ  becomes  reduced  in  size,  soft,  flabby,  sensitive,  and  if 
the  tone  of  the  circulation  be  not  improved  by  some  operative  measure,  the 
function  of  the  testicle  necessarily  becomes  impaired  and  the  organ  itself 
goes  on  to  partial  atrophy.  Yet,  even  in  these  extreme  cases,  the  hypo- 
chondriacal and  emotional  side  of  the  symptoms  of  the  patient  are  often 
largely  in  excess  of  the  actual  physical  signs  of  the  disease. 
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Diagnosis. — Simple,  uncomplicated  varicocele  can  not  well  be  mis- 
taken for  anything  else.  The  wormy  feel  of  the  tortuous  veins  is  en- 
tirely a  physical  symptom  sui  generis.  When  the  varicocele  becomes 
complicated  by  hydrocele,  tumor  of  the  cord,  or  any  of  the  various  forms 
of  hernia,  difficulties  in  diagnosis  may  arise,  but  in  such  cases  varicocele 
sinks  into  secondary  significance,  the  complicating  disorder  being  the 
one  calling  for  attention  and  requiring  treatment.  As  this  treatment,  if 
applied  surgically,  involves  a  cutting  operation  and  open  inspection  of 
the  diseased  area,  the  enlarged  veins  become  a  matter  of  very  secondary 
importance,  and  are  treated  or  not  in  connection  with  the  main  disorder, 
according  to  the  inspiration  of  the  surgeon  at  the  moment  of  the  opera- 
tive act. 

A  simple  test,  in  common,  uncomplicated  varicocele,  establishes  the 
diagnosis.  The  patient  is  made  to  lie  down,  whereupon  the  blood  flows 
back  into  the  abdominal  cavity,  and  gentle  pressure  immediately  removes 
the  slight  deformity.  The  surgeon's  fingers  are  now  placed  with  mod- 
erate firmness  upon  the  external  abdominal  ring  and  the  patient  told  to 
rise.  Hernia  will  remain  reduced  ;  not  so  varicocele,  unless  the  pressure 
at  the  external  abdominal  ring  be  so  firm  as  to  occlude  the  arteries  as  well 
as  the  veins.  If  the  veins  only  are  compressed,  the  varicocele  repeats 
itself,  refilling  from  below.  Hydrocele  can  be  diagnosticated  by  the 
usual  simple  method,  or  in  any  case  of  doubt  by  capillary  aspira- 
tion. 

Treatment. — In  those  very  common  cases  in  which  the  neurotic 
symptoms  preponderate,  they  will  require  treatment  more  than  the  dis- 
tended veins,  and  for  such  cases  palliative  measures,  such  as  cold  douches, 
the  regulation  of  intestinal  evacuations,  and  a  snugly  fitting  suspensory 
bandage,  are  usually  better  means  in  the  surgeon's  hands  than  a  radical 
operation,  which,  although  it  may  relieve  the  physical  disease,  might  fail 
to  satisfactorily  influence  the  morbid  symptoms  which  the  patient  has 
ascribed  to  it.  Varicocele  never  compromises  health  in  any  serious  way, 
and  ought  not  to  be  raised  to  the  rank  of  a  serious  disorder,  but  frequent- 
ly the  patient's  mind  is  so  concentrated  upon  this  obvious  physical  irreg- 
ularity that  a  radical  operation  is  justified.  Formerly,  such  a  radical 
operation  was  a  rather  serious  matter.  The  open,  cutting  operation  is,  in 
my  opinion,  unnecessarily  severe,  nor  does  it  save  the  patient  from  the 
possibility  of  damage.  I  have  seen  atrophy  of  the  testicle  follow  the 
open  operation  for  varicocele  at  tlie  hands  of  one  of  the  most  competent 
surgeons  in  New  York.  It  is  never  unavoidable.  I  consider  it  obsolete, 
and  shall  not  describe  it.  Curtailing  the  scrotum  is  a  method  devoid  of 
risk,  which  has  been  advocated  in  many  quarters  ;  but  this  also,  unless  the 
scrotum  be  very  long  and  flabby,  seems  to  me  to  be  an  operation  unneces- 
sarily severe,  as  it  confines  the  patient  habitually  ten  days  or  thereabouts 
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to  his  bed,  calls  for  the  use  of  an  anaesthetic,  and  is  liable  to  all  the  ordi- 
nary complications  of  surgical  wounds. 

The  operation  which  I  advocate  and  habitually  perform  is  simplicity 
itself.  I  described  it  first  in  1886  (New  York  Medical  Record,  Febru- 
€ry  20  and  September  18,  1886,  and  November  26,  188Y).  Eecently  a 
country  schoolmaster,  aged  forty-five,  came  to  me  complaining  of  various 
sexual  neurasthenic  symptoms ;  and  while  examining  him  I  recognized 
that  there  was  a  ligature  about  the  veins  of  his  cord,  and  that  the  vessels 
were  obliterated.  I  called  his  attention  to  the  fact,  and  asked  him  when 
he  had  had  his  varicocele  operated  on,  and  who  had  done  it,  remarking 
that  the  silk  ligature  was  still  in  place,  and  that  the  operation  had  been 
well  done.  He  informed  me  that  he  had  seen  my  description  of  the 
operation,  had  sent  to  town  and  purchased  the  operating  needle,  and  had 
operated  upon  himself,  and  he  had  no  knowledge  whatsoever  of  medicine 
or  surgery  of  any  sort.  On  the  other  hand,  I  have  personally  operated  a 
second  time  upon  patients  who  had  had  their  veins  tied  up  by  surgeons 
by  the  subcutaneous  method  with  silk,  and  yet  upon  whom  the  operation 
had  failed,  the  failure  having  certainly  been  due  only  to  the  fact  that 
the  first  knot  of  the  ligature  had  not  been  tied  with  sufiicient  firmness 
and  force. 

In  my  opinion,  no  minor  operation  upon  the  genito-urinary  tract  is 
so  simple  and  so  efiicacious  as  that  for  the  relief  of  varicocele,  unless 
possibly  it  be  the  treatment  of  simple  hydrocele  by  capillary  aspiration 
and  capillary  injection  of  pure  carbolic  acid,  without  knife  and  without 
cannula.  This  is  very  simple  and  thoroughly  effective,  although  there 
are  modern  surgeons  who,  preferring  to  cut,  still  resort  to  the  excision  of 
the  tunica  vaginalis  and  the  laying  open  of  simple  cases  of  hydrocele. 

The  operation  which  clearly  meets  the  indications  in  all  cases  of  vari- 
cocele, with  or  without  pendulous  scrotum,  be  the  veins  ever  so  enlarged, 
numerous,  and  tortuous,  is  the  subcutaneous  apjjKcation  of  aseptic  silk. 
If  the  operation  be  properly  performed,  every  case,  in  my  opinion,  can  be 
radically  and  permanently  cured.  I  have  never  seen  a  patient  detained 
in  bed  more  than  ten  days,  and  this  occurred  only  in  my  earlier  cases,  and 
in  patients  unnecessarily  hypersesthetic.  Usually,  five  days  is  enough. 
There  is  no  cutting,  no  loss  of  blood,  very  moderate  pain.  One  of  my 
patients,  within  forty-eight  hours  after  the  operation,  traveled  by  rail 
without  distress  from  New  York  city  to  the  central  part  of  the  State. 
No  accident  has  ever  happened  more  serious  than  the  puncture  of  a  vein 
on  one  occasion,  in  which  case  there  was  considerable  subcutaneous  haem- 
orrhage, but  it  was  all  reabsorbed  without  treatment,  and  the  final  cure 
was  permanent.  In  my  first  published  operations  with  this  method  I 
advocated  the  use  of  catgut,  but  I  soon  abandoned  this  substance ;  it 
never  cures.     The  catgut  unties,  or  is  absorbed  too  rapidly  to  effect  the 
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obliteration  of  the  veins,  and  tlie  varicocele  always  reproduces  itself. 
After  I  adopted  silk  as  a  ligature  my  success  became  permanent,  I  have 
never  produced  abscess  about  the  ligature,  although  in  two  or  three  in- 
stances there  has  been  a  slight  oozing  of  sero-pus  superficially  discharging 
itself  at  the  point  of  puncture ;  and  in  three  instances  that  I  can  recall,  in 
a  hundred  cases  or  more,  the  ligature  has  worked  out  at  a  period  varying 
from  three  to  nine  months.  In  all  the  others  the  ligature  has  remained  upon 
the  veins,  and  I  have  felt  it  at  the  end  of  two  years  and  longer  as  a  firm 
little  ferule  of  silk  about  the  cord,  the  veins  being  obliterated  beneath. 
My  experience  now  covers  very  many  cases,  and  extends  over  eight  years 
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or  thereabouts,  and  I  have  no  hesitation  in  recommending  this  method 
for  application  in  the  radical  cure  of  any  material  case  of  varicocele  suf- 
ficiently severe  to  call  for  any  operative  interference. 

I  have  in  several  instances  tied  the  entire  cord,  transfixing  first  on  the 
outer  side  of  the  vas  deferens  and  tying  the  cord  between  it  and  the 
outer  side  of  the  scrotum  in  one  ligature,  and  then  have  transfixed  on 
the  inner  side  of  the  same  vas  deferens  and  tied  up  the  rest  of  the  cord 
in  another  ligature  on  the  inner  side  tightly,  and  in  spite  of  this  apparent 
jugulation  of  the  circulation  of  the  cord  no  atrophy  of  the  testicle  has  fol- 
lowed in  any  case.     At  present,  my  method  is  to  apply  three  ligatures  if 
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the  varicocele  be  severe,  two  if  it  be  moderate,  the  third  ligature  being 
placed  below  the  globus  minor.  The  veins  that  hang  down  below  the  glo- 
bus minor  are  not  enlarged  in  a  certain  minority  of  cases,  but  in  almost  all 
instances  of  severe  varicocele,  this  bunch  of  veins  is  quite  a  prominent 
feature  in  the  malady,  and  it  should  not  be  neglected  in  applying  the  liga- 
tures ;  the  cut  (Fig.  1)  shows  the  position  in  which  the  three  ligatures  are 
habitually  placed — one,  reasonably  high  up  upon  the  cord  on  the  outer 
side ;  the  second,  close  down  to  the  globus  major  on  the  outer  side  of  the 
cord ;  the  third,  below  the  testicle,  beneath  the  globus  minor.  Occasion- 
ally, when  one  or  more  large  veins  can  be  felt  running  down  the  inner 
side  of  the  vas  deferens,  they  may  be  also  included  in  a  fourth  ligature, 
but  I  personally  have  never  applied  more  than  three  upon  any  one  case. 
In  very  young  people,  where  the  testicle  is  not  developed  and  the  vas 
deferens  is  exceedingly  small  and  hard  to  feel  with  the  thumb  and  finger 
beneath  the  tegumentary  covering,  I  have  applied  my  upper  ligatures  sub- 
cutaneously,  and  then,  making  a  simple  linear  incision  below  the  testicle, 
have  exposed  the  veins  hanging  beneath  the  globus  minor  and  applied 
a  silk  ligature  upon  them  under  the  guidance  of  the  eye,  washing  out 
the  wound  properly  and  immediately  closing  it  wath  catgut.  Such  a 
combination  of  the  open  with  the  subcutaneous  method  does  not  militate 
against  a  prompt  recovery.  I  operated  in  April,  1892,  upon  a  boy  of 
eleven  years  by  this  method,  and  he  came  to  my  office  for  inspection, 
and  asked  permission  to  go  and  run  in  the  country  at  the  end  of  one 
week. 

The  subcutaneous  ligature  of  varicocele  by  silver  wire  or  silk  over  an 
outside  spring  or  button,  or  by  elastic  ligature,  these  foreign  substances 
being  allowed  to  cut  their  way  out,  has  been  practiced  for  many  years.  I 
did  one  operation  by  this  method  and  was  so  disappointed  in  it  as  a  sur- 
gical method  that  I  renounced  it  at  once.  Suppuration  is  inevitable  with 
these  substances,  and  the  open  method,  is  far  preferable.  Exactly  when 
silk  was  first  used  subcutaneously  and  left  in  place  I  do  not  know. 
Ogston  (Annals  of  Surgery,  August,  1886)  mentions  that  he  used  silk  in 
1878,  and  Barker  (London  Lancet,  September  30,  1882,  page  521)  details 
two  cases  in  which  he  employed  silk,  passing  it  through  a  puncture  made 
with  a  knife.  I  do  not  know  whether  in  these  instances  the  silk  sup- 
purated out  or  not.  I  employed  silk  for  the  first  time  in  the  spring  of 
1886,  after  catgut  had  failed  me,  knowing  that  silk,  properly  prepared, 
was  perfectly  capable  of  remaining  permanently  among  the  tissues  with- 
out producing  irritation,  and  not  knowing  at  the  time  that  any  one  else 
had  ever  used  it  in  this  manner,  nor  do  I  now  know^  that  it  has  been  so 
used  before.  Since  that  date  I  have  relied  exclusively  upon  silk,  and  I 
find  that  it  leaves  nothing  to  be  desired.  The  Chinese  twisted  silk  of 
largest  size,  so  strong  that  it  can  not  be  broken  in  tying  a  single  knot 
62 
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without  the  use  of  very  extreme  force,  is  the  most  suitable  size  and  ma- 
terial, even  for  children.  It  is  prepared  by  simply  boiling  it  in  ordinary 
water  for  twenty  minutes,  fishing  it  out  of  its  boiling  medium  with  a 
clean  tenaculum,  and  dropping  it,  cut  into  proper  lengths,  into  a  wide- 
mouthed  bottle  containing  simple  ninety-per-cent  alcohol.  It  keeps  in- 
definitely, and  is  ready  for  use  without  further  attention.  The  needle  (a 
result  of  six  different  modifications  and  efforts  in  the  same  direction),  upon 
which  I  now  rely  entirely,  is  a  modification  of  the  Reverdin  straight  nee- 
dle.  Fig.  2  shows  the  instrument.   The  eye  is  kept  permanently  closed  by  a 


Fig.  2, 


spiral  spring  concealed  in  the  handle,  and  the  instrument  is  a  closed  nee- 
dle for  all  intents  and  purposes,  unless  the  button  is  pressed  backward. 
By  this  pressure  the  eye  at  the  front  end  of  the  needle  is  opened.  Re- 
verdin's  needle  has  no  such  spring,  and  requires  constant  attention  on  the 
part  of  the  operator  to  keep  the  eye  closed. 

The  Operation. — The  patient  should  not  take  an  anaesthetic.  If  he 
does  so  he  must  lie  down,  and  in  so  doing  the  veins  of  the  cord  become 
empty  and  collapse,  and  some  of  them  may  escape,  being  inclosed  in  the 
ligature.  If  a  patient  be  so  sensitive  that  he  insists  upon  the  use  of  an 
anaesthetic,  it  may  be  given  to  him,  provided  the  first  and  most  important 
ligature  be  placed  in  its  first  position  while  he  is  in  the  erect  posture  ; 
after  this,  with  the  needle  in  situ,  he  may  be  placed  upon  his  back  and 
an  anaesthetic  administered  ;  because,  after  the  first  ligature  is  tied,  the 
veins  of  the  cord  beneath  become  turgid  and  then  they  can  be  easily 
isolated,  and  the  remaining  ligatures  placed  under  anaBsthetic  narcosis. 
Most  patients  prefer  to  have  the  entire  operation  done  without  the  use 
of  any  anaesthetic.  The  pain  of  the  puncture  of  the  needle  is  very  mod- 
erate, and  although  many  patients  faint  perhaps  to  such  an  extent  that 
they  can  not  stand  up,  as  they  do  in  the  case  of  many  minor  opera- 
tions upon  the  genital  apparatus,  still  it  is  a  matter  of  no  importance 
whether  they  faint  or  not,  because,  when  two  or  three  needles  are  placed 
in  the  first  position,  then  the  patient  may  lie  down ;  and  if  he  faints,  it  is 
all  the  better  for  him,  because  he  is  unconscious  in  that  case  of  the  only 
step  in  the  operation  which  is  really  severely  painful,  namely,  that  in 
which  the  nerves  of  the  cord  are  pinched  in  the  first  vigorous  knotting  of 
each  ligature. 

The  patient  stands  upon  a  rubber  cloth,  well  exposed  to  a  strong  light. 
The  scrotum  is  thoroughly  washed  in  a  solution  of  the  bichloride  of  mer- 
cury and  water,  1  to  1,000.  He  should  stand  leaning  against  the  side  of 
the  bed,  so  that  the  moment  he  becomes  faint  he  may  be  placed  upon  his 
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back,  with  his  head  low.  He  never  does  this  until  after  the  first  puncture 
has  been  made,  and  this  is  the  key  to  the  entire  operation.  After  this 
his  fainting  is  unimportant.  The  distended  veins  are  now  separated  bj 
the  thumb  and  finger  of  the  left  hand,  grasping  the  scrotum  from  before 
backward,  and  the  vas  deferens,  which  may  be  easily  distinguished  by  its 
whip-cord-like  feel,  separated  from  the  package  of  veins  and  carried  to 
the  inner  side.  The  Reverdin  needle  is  now  charged  with  a  piece  of  silk 
fourteen  inches  long,  and  dipped  into  a  solution  of  1  to  2,000  bichloride 
of  mercury,  and  the  needle,  so  charged,  with  a  vigorous  thrust  is  made  to 
transfix  the  scrotum  from  before  backward,  between  the  veins  and  the 
vas  deferens,  as  high  up  upon  the  cord  as  it  is  convenient  to  operate. 
This  needle  is  left  in  this  its  first  position.  Without  delay  the  veins 
near  the  globus  major  are  in  a  similar  manner  separated  to  the  outer  side 
of  the  vas  deferens  by  the  thumb  and  finger,  which  again  grasp  the  scro- 
tum from  before  backward,  lower  down  than  the  first  needle,  and  a 
second  needle  similarly  charged  with  silk  is  with  another  vigorous  thrust 
caused  to  transfix  the  compressed  tissues  and  emerge  posteriorly.  This 
needle  is  also  left  hanging,  and  the  thumb  and  finger  pass  beneath  the 
testicle,  and  separate  the  veins  that  hang  down  below  the  globus  minor, 
and  between  these  veins  and  the  globus  minor  the  third  needle  is  made  to 
transfix  the  scrotum  from  before  backward.  This  is  the  most  difiicult 
step  in  the  whole  operation,  for  here  a  vein  may  be  pierced.  By  this 
time  the  patient  is  generally  pretty  faint.  He  is  lifted  up  and  placed 
upon  a  rubber  cloth  on  the  bed,  flat  upon  his  back.  The  punctures,  the 
scrotum,  the  needles,  and  the  silk  are  thoroughly  irrigated  with  a  1-to- 
1,000  solution  of  bichloride  of  mercury,  and,  commencing  at  the  upper 
needle,  each  ligature  is  placed  about  the  veins  in  the  following  manner  : 
With  a  tenaculum  the  loop  of  silk  is  seized  posteriorly,  and  the  button  of 
the  needle  being  pressed  in  the  handle,  its  eye  is  opened  and  the  loop  of 
silk  released.  This  loop  is  now  pulled  through  posteriorly  until  its  short 
end  emerges,  and  then  the  position  is  that  the  scrotum  is  transfixed  from 
before  backward  by  a  disengaged  single  thread  of  silk  and  an  uncharged 
needle.  The  eye  of  the  needle  is  now  allowed  to  close,  and  the  needle 
itself,  by  widening  the  scrotum,  is  pulled  forward,  but  its  point  is  not  per- 
mitted to  emerge  at  the  anterior  puncture,  while  the  veins  are  all  allowed  to 
fall  away  into  their  natural,  original  position  alongside  the  vas  deferens. 
Then  the  point  of  the  needle  is  again  advanced  under  the  dartos,  and  to 
the  outer  side  of  the  veins,  and  cautiously  brought  up  to  the  point  of 
posterior  puncture,  out  of  which  the  strand  of  silk  protrudes.  Here 
care  must  be  taken  not  by  a  diagonal  puncture  to  include  any  consider- 
able bit  of  dartos,  or  any  cutaneous  tissue,  and  not  to  transfix  the  silk, 
but  the  point  of  the  needle  must  be  brought  out  as  accurately  as  possible 
exactly  at  the  point  of  original  posterior  puncture,  alongside  of  the  silk. 
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The  parts  are  again  freely  irrigated  with  bichloride  solution,  and  the  eye 
of  the  needle  being  opened  by  pressure  of  the  button  in  the  handle,  the 
silk  is  inserted  into  the  eye,  enough  slack  being  left  upon  the  silk  to 
allow  the  needle  to  be  easily  extracted,  and  by  a  sudden  rapid  motion  the 
needle,  recharged  with  the  silk,  is  withdrawn  through  the  anterior  point 
of  puncture.  The  same  manoeuvre  is  executed  upon  the  other  two  needles, 
and  after  all  the  three  silks  have  been  thus  placed,  the  scrotum  is  again 
thoroughly  irrigated  with  the  bichloride  solution.  The  two  strands  of 
the  upper  silk  are  now  to  be  grasped  with  one  hand,  and  the  scrotum, 
near  the  upper,  posterior  point  of  puncture,  caught  with  the  thumb  and 
finger  of  the  other  hand,  and,  by  a  rapid  and  violent  motion,  any  little 
piece  of  dartos  caught  in  the  posterior  loop  of  silk  is  torn  away,  the 
tearing  being  distinctly  appreciated  by  the  fingers.  Each  loop  of  silk  is 
treated  in  this  manner.  Now  another  irrigation,  and  then  the  few  hairs 
growing  about  the  points  of  puncture  through  which  the  loops  protrude 
anteriorly  are  pulled  away,  so  that  they  may  not  be  included  in  the  knot. 
Finally,  a  square  knot  is  tied,  the  first  motion  of  ligation  being  executed 
with  very  considerable  force.  The  pain  accomj)anying  this  first  appli- 
cation of  the  knot  is  sometimes  very  intense.  The  completion  of  the 
knot,  of  course,  causes  no  pain  ;  and  I  habitually  apply  a  third  knot,  so 
that  I  may  cut  my  ends  close  and  not  fear  that  the  knot  may  become  un- 
tied. The  two  ends  of  silk  are  now  cut  off  very  close  to  the  knot,  and 
then,  by  pulling  on  the  scrotum,  after  another  irrigation,  the  knot  disap- 
pears beneath  the  surface,  and  a  subcutaneous  silk  ligature  has  been 
applied  about  the  veins.  Each  of  the  knots  is  made  in  this  manner  ;  the 
points  of  puncture,  if  they  bleed,  dusted  with  iodoform  or  any  suitable 
powder  ;  the  scrotum  enveloped  in  dry  cotton  and  supported  by  a  T- 
bandage.  A  little  anodyne,  a  slight  laxative,  and  a  mechanical  support 
for  the  testicle,  complete  the  treatment.  Each  point  of  ligation  swells 
underneath  the  scrotum  until  it  attains  perhaps  the  size  of  a  walnut — 
sometimes  larger.  The  testicle  itself  swells,  and  becomes  quite  tense  and 
moderately  painful  on  the  second  day.  By  the  fourth  day  the  pain  becomes 
very  moderate,  and  usually  on  the  fifth  or  sixth  day  the  patient  may  apply 
a  suspensory  bandage,  and  go  about  without  much  discomfort.  The  in- 
flammatory effusion  about  the  ligature  persists  for  several  weeks,  but 
slowly  subsides  without  suppuration,  leaving  the  silken  ligature  in  place, 
where  it  may  be  felt  as  a  painless  cord  about  the  obliterated  veins  for  a 
very  long  period — exactly  how  long  I  do  not  know.  I  have  felt  it  after 
two  years.  Of  course,  the  entire  success  of  this  operation  depends  upon 
its  asey^tic  performance. 

Ablation  of  the  Scrotum. — Wlien  the  scrotum  itself  is  so  redun- 
dant and  flabby  that  the  surgeon  thinks  it  ought  to  be  removed,  it  may 
be  taken  away  by  pulling  down  whatever  portion  seems  excessive,   and 
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clamping  it  with  a  Cooper  or  a  Henry  clamp  on  either  side  of  the  raph^, 
cutting  o£E  with  the  scissors  the  redundant  material.  Then  the  clamp  is 
removed,  the  parts  irrigated  with  a  mild  bicliloride  solution,  all  bleeding 
points  scraped  with  the  nail  and  ligated  with  catgut,  and  the  cut  edges 
on  either  side  united  with  a  continuous  catgut  suture,  a  small  drainage- 
tube  being  inserted  at  the  upper  and  lower  angles  of  the  wound.  The 
dressing  is  according  to  the  customary  surgical  methods,  and  union  by 
first  intention  may  be  confidently  expected  if  the  operation  has  been 
performed  in  a  cleanly  manner.  The  patient  should  be  kept  in  bed 
for  about  ten  days,  that  union  may  become  quite  firm  before  he  goes 
about. 


DISEASES   OF  THE   SEMINAL   VESICLES. 

By   PAUL   THORNDIKE,   M.  D., 

Our  knowledge  of  the  vesicnlse  seminales  dates  back  to  the  early  part 
of  the  sixteenth  century,  when  we  find  the  first  descriptions  of  them.  It 
was  not,  however,  until  toward  the  end  of  the  seventeenth  century  that 
the  first  careful  dissections  were  made  and  the  first  accurate  descriptions 
of  these  organs  written. 

ANATOMY. 

The  vesiculse  seminales  are  two  irregularly  convoluted  tubes  lying  one 
on  each  side  of  the  under  surface  of  the  male  bladder  and  separated  from 
the  rectum  by  a  layer  of  fascia  (recto-vesical).  They  vary  greatly  in  size 
in  different  persons,  and  even  on  different  sides  of  the  same  person,  but 
average  perhaps  two  inches  in  length  as  they  lie  on  the  bladder.  If  dis- 
sected off  and  straightened  out  they  are  found  to  be  two  or  three  times 
this  length.  These  tubes  terminate  posteriorly,  near  the  points  where  the 
ureters  enter  the  bladder,  in  blind  pouches,  and  converge  anteriorly,  end- 
ing in  ducts  which  open  at  the  back  of  the  prostate,  each  into  the  com- 
mon ejaculatory  duct  of  the  same  side.  As  they  lie  on  the  surface  of  the 
bladder,  to  which  they  are  but  loosely  connected  and  from  which  they 
can  be  easily  dissected,  the  posterior  halves  of  them  are  covered  by  peri- 
toneum. The  vasa  deferentia  pass  down  from  the  internal  abdominal 
rings  to  the  base  of  the  bladder  along  the  inner  sides  of  the  two  vesiculae, 
and  unite  at  an  acute  angle  with  the  ducts  of  the  seminal  vesicles  to  form 
the  common  (ejaculatory)  ducts.  Just  before  this  union  takes  place  each 
vas  deferens  widens  out  into  a  tortuous  sac  or  "  ampulla  "  which  closely 
resembles  in  structure  the  seminal  vesicle  itself. 

The  vesicles  are  made  up  of  three  coats — an  outer  fibrous  covering 
derived  from  the  recto-vesical  fascia  ;  a  muscular  coat  having  an  external 
layer  of  longitudinal  fibers  ;  an  inner  circular  layer  ;  and  a  mucous  mem- 
brane lined  with  columnar  epithelium,  and  containing  very  small  tubular 
glands. 

The  walls  of  the  vas  deferentia  are  thicker  than  those  of  the  vesicles, 
and  their  canals  are  much  smaller.  Their  structure  is  essentially  the 
same,  but  the  lining  membrane  does  not  contain  so  many  glands. 

The  ejaculatory  ducts  pass  upward  and  inward  through  the  substance 
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of  the  prostate  to  open  into  the  prostatic  sinus  on  each  side  of  the  veru- 
montauum  by  small,  slit-like  openings. 

The  walls  of  the  ducts  grow  thinner  and  their  canals  smaller  as  they 
approach  their  urethral  termination. 

The  arteries  of  the  vesiculae  seminales  are  branches  of  the  middle 
haemorrhoidal  and  inferior  vesical,  and  the  veins  and  lymphatics  accom- 
pany them.     The  nerves  help  to  form  the  hypogastric  plexus. 

Many  curious  anomalies  of  development  of  the  seminal  vesicles  are 
recorded,  and  Guelliot  gives  a  very  complete  account  of  them.  He  men- 
tions nine  cases  where  the  two  vesi- 
cles were  not  fully  developed,  two 
cases  (both  anorchids)  where  both 
vesicles  were  entirely  wanting,  and 
several  cases  where  only  one  vesicle 
was  present.  In  these  last  cases  the 
corresponding  testicle  was  normal, 
but  the  kidney  was  wanting,  and 
the  epididymis  wholly  or  partly 
gone. 

Two  cases  where  the  vesicles 
were  fused  into  one  are  reported ; 
but  Guelliot  thinks  that  both  are 
open  to  question,  as  the  dissections 
at  the  autopsies  were  not  properly 
completed.  Of  19  cases  of  anor- 
chids collected  by  him,  12  had  nor- 
mal vesicles,  while  in  the  other  Y 
there  was  atrophy  more  or  less 
marked,  and  in  6  the  whole  spermatic  apparatus  was  wanting.  E.ott 
reports  a  case  where  the  seminal  vesicle  was  not  connected  with  the  vas 
deferens  at  all,  but  opened  directly  into  the  prostate,  while  the  vas 
deferens  opened  into  the  ureter. 

Weigert  mentions  an  autopsy  where  the  left  ureter  was  found  to 
empty  directly  into  the  left  seminal  vesicle. 

The  seminal  fluid  (semen)  is  a  whitish  fluid  having  a  distinct  odor  of 
its  own.  It  consists  of  a  fluid  vehicle  (liquor  seminis)  which  contains 
solid  elements.  This  fluid  is  a  clear,  albuminous  liquid,  in  which  oil- 
globules  and  columnar  epithelium  may  be  seen.  The  solid  elements  of 
the  semen  are  the  spermatozoa  and  the  seminal  granules,  the  latter  being 
small,  round  corpuscles  always  present  in  varying  numbers,  and  of  which 
further  mention  will  be  made. 
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Fig.  1. — (From  Gray.) 
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PHYSIOLOGY. 

Of  what  use  are  tlie  vesicles  ? 

Ever  since  Fallopius  wrote  of  tliese  organs,  nearly  three  hundred  years 
ago,  there  has  been  endless  discussion  as  to  their  function.  Many  writers 
have  claimed  that  they  are  merely  repositories  for  the  spermatic  tluid 
formed  in  the  testes.  Others  say  that  they  are  something  more  than 
reservoirs — that  they  are  secreting  organs. 

That  the  vesicles  do  secrete  an  albuminous  fluid  is  undoubtedly 
true. 

Their  walls  contain  many  albuminiparous  glands,  which  secrete  a  fluid  ; 
and  Guelliot  mentions  the  case  of  a  man  without  testicles,  where  the 
autopsy  showed  the  vesicles  to  be  full  of  such  a  fluid. 

The  fact  that  the  vesicle  does  not  atrophy  after  castration  would  seem 
to  be  additional  evidence  that  it  remains  active  in  the  absence  of  the 
testis.  Atrophy  does,  however,  occur  in  some  cases  after  the  removal  of 
the  testis,  and  Cruveilhier  and  Holmes  both  mention  instances  of  such 
atrophy. 

Carter  thinks  that  the  vesicular  fluid  serves  as  a  vehicle  for  the  tes- 
ticular products.  He  says  that  at  the  time  of  ejaculation  there  is  a  ver- 
micular action  of  the  vas  deferens  and  a  contraction  of  the  walls  of  the 
seminal  vesicle,  and  that  in  this  way  the  vesicular  and  testicular  products 
are  mixed  together  and  poured  into  the  urethra.  This  mingling  of  the 
two  fluids  is  favored  by  the  obliquity  of  union  of  the  vas  deferens  and 
the  duct  of  the  vesicle. 

That  the  vesicles  are  storehouses  for  their  own  secretions  is  true,  but 
that  they  serve  as  receptacles  for  the  semen  formed  in  the  testes  is  very 
doubtful.  Kayser  sums  up  the  question  very  briefly  and  accurately.  He 
had  opportunities  of  examining  the  vesicular  contents  in  seven  cases  after 
death,  and  found  spermatozoa  present  in  small  but  varying  numbers  in 
all  cases.  In  concluding  his  thesis,  he  says  that  "  the  vesiculae  seminales 
are  organs  whose  walls  secrete  an  albuminous  fluid  ;  that  they  are  recepta 
cles  for  their  own  secretions,  whose  physiological  importance  is  not  yet 
known ;  that  in  the  contents  of  the  vesicles  we  generally  find  some  sperma- 
tozoa— sometimes  a  very  few,  sometimes  a  larger  number — but  that  they 
are  not  so  numerous  or  constant  that  one  may  consider  the  vesicles  as 
receptacles  for  spermatozoa." 

INJURIES. 

The  vesicles  are  so  situated  as  to  be  very  thoroughly  protected  from 
the  effects  of  any  external  violence,  and  injuries  to  them,  except  as  a 
result  of  surgical  operations  in  their  vicinity,  are  very  rare,  if  not  quite 
unknown. 
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Lithotomy. — It  is  well  known  that  perineal  litliotomy,  especially 
in  Tonng  boys,  may  be  followed  by  sterility  due  to  injury  of  the  vesicles 
or  the  ejaculatory  ducts.  It  is  for  this  reason  that  these  operations  are 
becoming  less  and  less  popular  with  the  surgeons  of  to-day.  Teevan 
reports  four  cases  where  the  lateral  operation  for  stone  was  followed  by 
sterility,  no  emission  taking  place  during  connection.  He  says  that  the 
operation  involves  laceration  of  the  floor  of  the  prostatic  urethra,  and  a 
consequent  obhteration  of  the  ejaculatory  ducts,  whose  orifices  are  so 
close  together  that  even  a  lateral  operation  is  apt  to  injure  both.  He 
advocates  very  free  perineal  incisions,  arguing  that  the  laceration  of  tissue 
by  the  removal  of  the  stone  is  thereby  reduced  to  a  minimum,  and  the 
risk  of  sterility  greatly  diminished. 

Direct  Violence. — As  instances  of  injury  from  direct  violence  in 
this  region  are  so  rare,  it  seems  proper  to  mention  three  cases  spoken  of 
by  Holmes,  as  reported  by  Mr.  Hilton.  In  all  these  the  vas  deferens  was 
probably  ruptured.  The  symptoms  were:  1.  A  feeling  of  "something 
giving  way  "  in  the  groin  at  the  time  of  the  injury.  2.  Immediate  swell- 
ing of  the  testis  of  the  injured  side.  3.  Urine  drawn  from  the  bladder 
with  a  catheter  perfecth'  clear,  but  that  which  flowed  from  the  urethra 
was  full  of  blood.  4.  Recovery  from  gradual  atrophy  of  testis.  Mr. 
Hilton  thinks  that  in  these  cases  the  duct  was  torn  across  at  a  point  be- 
tween the  internal  abdominal  ring  and  the  place  where  the  duct  crosses 
the  ureter.  He  mentions  a  case  where  at  the  autopsy  he  found  an  atro- 
phied testis,  and  the  vas  deferens  was  torn  across  at  the  above  point  and 
the  ends  of  it  two  inches  apart. 

Fistulse. — Cases  of  pathological  fistulse  involving  the  vesicles  are 
almost  never  seen,  but  Lallemand  mentions  an  instance  where  an  abscess 
of  the  prostate  involved  the  seminal  vesicles  and  then  broke  into  the 
rectum.  The  patient  discharged  his  semen  into  the  rectum  at  each  con- 
nection, but  at  the  end  of  two  months  a  S23ontaneous  cure  took  place. 

TUMORS. 

Malignant  Disease. — Although  the  seminal  vesicles  are  sometimes 
invaded  by  a  cancerous  process  which  started  in  some  neighboring  organ 
(generally  the  prostate),  instances  of  primarj'^  malignant  disease  of  these 
organs  are  very  rare.  Guelliot  collected  fourteen  cases  where  the  vesicles 
were  the  seat  of  cancer.  Of  these  cases,  seven  were  secondary  to  disease 
in  the  prostate,  three  started  in  the  bladder,  one  started  in  the  testicle, 
one  started  in  the  rectum,  one  was  primary,  one  not  accounted  for. 

This  last  case,  the  only  one  of  primary  cancer  of  the  seminal  vesicles 
on  record,  was  reported  by  Mericamp  (see  Guelliot's  thesis),  and  the 
autopsy  showed  a  cancerous  mass  in  the  left  vesicle,  with  nodules  in  the 
peritonaeum. 
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In  May,  1891,  Dr.  G.  W.  Gay  removed  a  seminal  vesicle  for  malig- 
nant disease  at  the  Boston  City  Hospital,  and  it  is  through  his  kindness 
that  I  am  enabled  to  mention  the  case  here. 

The  patient  had  suffered  for  several  months  with  pain  in  the  rectum 
and  lower  abdomen,  had  been  troubled  with  constipation,  and  had  lost 
considerable  flesh  and  strength. 

Rectal  examination  showed  the  prostate  of  normal  size,  or,  if  anything, 
rather  smaller  than  normal,  but  the  right  seminal  vesicle  greatly  enlarged, 
hard,  with  an  irregular,  roughened  surface. 

Under  ether,  an  incision  two  inches  long  was  made  in  the  perinseum  to 
the  right  of  the  median  line  and  extending  from  the  anus  well  forward 
to  the  scrotum.  Careful  dissection  was  made  to  the  base  of  the  bladder, 
and  the  growth  was  found  to  be  not  at  all  connected  with  the  prostate, 
the  latter  being  of  normal  size.  The  growth  was  firmly  adherent,  and 
could  not  be  enucleated,  but  was  removed  as  thoroughly  as  possible.  A 
drainage-tube  was  left  in  the  perineal  wound.  At  the  end  of  six  weeks 
the  wound  was  healed  completely,  but  the  symptoms  were  not  much  re- 
lieved. Since  then  the  wound  has  broken  open  again,  and  now  (Novem- 
ber, 1891)  there  is  a  discharging  sinus  in  the  old  scar,  and  rectal  examina- 
tion reveals  a  hard,  finger-like  mass  in  the  situation  of  the  right  seminal 
vesicle.  The  microscope  showed  the  growth  to  be  of  a  cancerous  nature, 
and  as  far  as  can  be  determined  it  was  limited  to  the  vesicle,  and  in- 
volved neither  prostate  nor  bladder.  The  case  is  of  especial  interest,  be- 
cause (1)  it  was  a  case  of  cancer  of  the  seminal  vesicle  (probably  primary), 
and  because  (2)  it  is  one  of  a  very  few  cases  where  operation  for  the 
removal  of  a  seminal  vesicle  has  been  attempted. 

Guelliot  believes  that  although  so  few  cases  of  secondary  cancer  of  the 
vesicula3  seminales  are  reported,  the  disease  exists  in  many  cases  where  it 
is  not  sought  for  or  recognized,  these  organs  being  involved  in  many  of 
the  cases  of  a  cancerous  prostate. 

Sarcoma. — Sarcomata  of  the  seminal  vesicles  have  been  seen  but 
once  or  twice.  Zahn  reports  the  only  case  of  primary  sarcoma  of  these 
organs.  At  the  autopsy,  which  is  most  carefully  detailed  in  his  article, 
growths  were  also  found  in  the  kidney,  heart,  and  mesentery ;  but  Zahn 
believed  the  growth  in  the  vesicle  to  be  the  primary  one,  because  sar- 
comatous thrombi  were  found  in  the  veins  about  the  growth,  and 
because  no  metastatic  growth  in  the  seminal  vesical  has  ever  been  re- 
ported, 

Coupland  reports  a  case,  with  autopsy,  of  lympho-sarcoma  of  the  pros- 
tate and  seminal  vesicles,  with  secondary  nodules  in  the  pancreas  and 
suprarenal  capsule. 

Cysts. — Cysts  of  the  vas  deferens  are  occasionally  seen,  but  cysts  in 
the  seminal  vesicle  have  been  noted  but  twice— by  Ralfe  and  by  Smith. 
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Ralfe's  case  was  unilocular  cyst  of  the  left  vesicle,  and  readied  nearly  to 
the  umbilicus. 

Smith's  case  was  equally  as  large,  and  was  thought  at  first  to  be  a  dis- 
tended bladder.  The  diagnosis  was  finally  made  by  getting  a  fluctuation 
wave  between  the  finger  in  the  rectum  and  touching  the  tumor  and  the 
other  hand  on  the  abdominal  wall.  This  cyst  was  tapped  through  the 
rectum,  and  ten  pints  of  fluid  removed.  A  second  tapping  four  weeks 
later  resulted  in  a  cure,  as  the  cyst  never  refilled. 

Several  cases  of  hydatid  cysts  of  the  seminal  vesicle  were  reported  in 
the  early  part  of  this  century  by  Lallemand  and  others,  but  their  exist- 
ence was  by  no  means  proved.  Pinault,  however,  in  1826,  reported  a 
case  of  a  large  cyst  between  the  bladder  and  rectum,  which  appeared  to 
arise  from  the  seminal  vesicle  to  which  it  was  attached. 

SPERMATIC   COLIC. 

In  1874  Reliquet  described  a  disease  w^hich  he  called  colique  sjper- 
matique,  and  reported  a  case  which  had  come  under  his  observation. 
This  disease  is  caused  by  an  obstruction  more  or  less  complete  of  the 
ejaculatory  duct.  It  is  rarely  met  with,  but  is  of  considerable  clinical 
importance,  as  an  accurate  diagnosis  may  be  easily  made,  and  the  cure 
may  be  promptly  effected. 

Symptoms. — The  trouble  begins  with  a  sharp,  cutting  pain  in  the 
perinseum  at  the  end  of  each  sexual  connection,  or,  if  the  patient  be  living 
a  continent  life,  from  time  to  time  with  each  erection.  Defecation  is 
also  painful.  The  pain  is  very  severe,  and  of  a  similar  character  to  the 
pain  of  hepatic  or  renal  colic.  If  the  stoppage  of  the  duct  is  complete, 
there  is  of  course  no  ejaculation  at  the  end  of  coitus.  With  these  symp- 
toms are  generally  associated  those  pointing  to  irritation  of  the  neck  of 
the  bladder  and  prostatic  urethra.  There  may  be  blood  in  the  urine.  The 
passage  of  a  sound  into  the  bladder  shows  great  hypersesthesia  of  the 
prostatic  urethra,  and  a  finger  in  the  rectum  feels  one  vesicle  much  larger 
than  the  other,  with  a  smooth  surface  and  very  sensitive  to  the  touch. 
Fluctuation  may  be  felt ;  there  may  also  be  felt  a  bean-like  prominence 
on  the  side  of  the  prostate  corresponding  to  the  obstruction  in  the 
duct. 

Diagnosis. — The  diagnosis,  then,  is  to  be  made  (1)  from  the  charac- 
teristic pain,  (2)  absence  of  ejaculation  and  (3)  symptoms  of  prostatic 
irritation,  together  with  (4)  rectal  examination  and  (5)  the  examination  of 
the  urine.  The  examination  of  the  urine  will  generally  reveal  the  pres- 
ence of  numbers  of  small,  whitish  masses  (the  sympexions  of  Robin),  which 
have  been  the  cause  of  the  obstruction  in  the  duct.  In  Reliquet's  case 
large  numbers  of  these  masses  were  seen  in  the  urine,  and  Robin  de- 
scribed them  as  opaline,  transparent  bodies,  two  millimetres  in  diameter. 
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with  edges  more  or  less  beveled.     They  are  the  spermatic  granules  of 
normal  semen  held  together  in  a  mucous  vehicle. 

Treatment. — In  Reliquet's  case  the  passage  of  a  sound  into  the 
bladder  was  enough  to  dislodge  these  masses,  and  in  this  way  to  bring 
about  an  accidental  cure.  In  a  second  article  Reliquet  describes  a  similar 
case,  which  was  cured  by  crushing  the  obstructing  masses  between  a  sound 
in  the  urethra  and  a  finger  in  the  rectum,  exerting  pressure  on  the  affected 
side.     Two  such  treatments  completed  the  cure. 

Guelliot  mentions  two  autopsies  where  these  masses  were  found  in  the 
vesicles,  and  Bergh  mentions  another  case. 

Besides  these  typical  cases  caused  by  obstruction  to  the  ejaculatory  duct 
by  these  concretions,  there  occur  cases  of  the  same  type  but  of  less 
severity  where  there  is  no  such  complete  obstruction.  Here  the  trouble 
occurs  in  men  who  are  living  a  continent  life,  and  is  probably  due  to  a 
slight  obstruction  of  the  duct  from  inflammation  in  the  prostatic  urethra, 
affecting  the  ejaculatory  ducts  to  a  greater  or  less  degree  by  inflammatory 
extension.  The  vesicle  becomes  distended  with  fluid,  and  the  patient 
complains  of  the  same  colicky  pain  during  and  after  defecation,  and  to 
a  greater  degree  with  some  erections  and  nocturnal  emissions.  Regular 
sexual  intercourse  invariably  effects  a  cure.  Guelliot  mentions  such  a 
case,  and  the  writer  has  known  of  two  others. 

While  speaking  of  these  concretions  formed  in  the  seminal  vesicles,  it 
should  be  mentioned  that  true  calculi  similar  to  those  found  in  the  pros- 
tate have  been  found  in  the  vesicles  of  old  men  at  autopsies.  Guelliot 
mentions  eight  such  cases.  These  calculi  are  composed  chiefly  of  phos- 
phate and  carbonate  of  chalk,  are  not  very  uncommon,  and  are  of  no 
clinical  importance,  as  they  give  rise  to  no  symptoms  w^hich  can  lead  to  a "" 

diagnosis. 

INFLAMMATION. 

Acute  inflammation  of  the  vesiculge  seminales  (acute  spermato- 
cystitis)  was  recognized  as  a  disease  early  in  the  present  century,  but 
Rapin's  article  (1859)  gave  us  the  first  good  description  of  it.  The  in- 
flammatory process  is  the  result  of  the  direct  extension  of  a  posterior 
urethritis,  and  is  therefore  usually  of  gonorrhoeal  origin.  That  its  ex- 
istence is  rarely  demonstrated,  is  true ;  but  it  is  undoubtedly  often 
present  where  its  existence  is  not  suspected  or  looked  for.  Ricord  says 
that  in  cases  of  gonorrhoeal  orchitis  the  seminal  vesicle  of  the  same  side 
is  almost  invariably  sensitive  to  the  touch,  and  that  inflammations  of  these 
organs  \vould  be  much  oftener  found  if  oftener  sought  for.  A  mild 
form  of  the  inflammation  is  doubtless  the  explanation  of  many  of  the 
cases  of  recurrent  epididymitis  and  orchitis  which  are  by  no  means  un- 
common ;  and  the  few  autopsies  which  have  been  made  upon  patients 
who  died  during  the  course  of  an  epididymitis  confirm  this  idea. 
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Etiology. — The  inflammation,  then,  starts  in  most  cases  from  a  pos- 
terior clap,  but  maj  result  from  the  extension  of  a  retro-strictural  inflam- 
mation, from  inflammation  due  to  urinar}''  infiltration,  or  from  a  tubercular 
prostatitis.  Jordan  Lloyd  says  :  "  I  have  seen  the  vesicle  inflame  second- 
arily to  urethritis  set  up  by  the  passage  of  a  bougie,  by  the  presence  of 
stricture,  and  after  coitus  with  a  leucorrheal  woman.  I  have  seen  both 
vesicles  suppurate  in  one  case  where  their  inflammation  appeared  to  be 
primary  ;  at  least,  there  was  no  antecedent  cause  discoverable  in  the 
urethra." 

Symptoms. — The  symptoms  are  very  like  those  of  an  acute  pros- 
tatitis, and  the  trouble  is  often  confounded  with  prostatic  inflammation. 
There  are  present  the  pain  and  feeling  of  fullness  in  the  perinseimi, 
the  frequent  and  painful  micturitions,  the  painful  defecations  and  erec- 
tions. 

There  is  usually  a  great  frequency  of  seminal  emissions,  the  vesicle 
discharging  its  contents  at  short  intervals,  as  does  the  urinary  bladder 
when  it  is  acutely  inflamed.  These  emissions  are  very  painful,  and  the 
semen  contains  a  greater  or  less  quantity  of  blood.  Rectal  examination 
shows  a  vesicle  larger  and  more  sensitive  than  normal,  the  normal  vesicle 
being  scarcely  appreciable  to  the  examining  finger  in  the  rectum.  These 
symptoms  are  often  followed  in  a  few  days  by  an  epididymitis  on  the 
same  side,  and  this  sequela  is  pathognomonic  when  present. 

Diagnosis. — The  diagnosis,  then,  must  be  made  from  the  general 
history  of  the  case,  which  will  show,  as  a  rule,  a  posterior  urethritis  as  the 
cause  of  the  trouble ;  from  the  painful  and  frequent  emissions,  with  per- 
haps more  or  less  blood  in  the  seminal  discharges ;  from  the  rectal  exami- 
nation ;  and,  finally,  from  the  epididymitis  which  so  often  follows  the 
symptoms  pointing  to  vesicular  trouble. 

If,  however,  the  disease  is  of  a  mild  type,  and  the  symptoms  which 
should  localize  the  trouble  are  not  marked  in  severity,  one  must  rely 
largely  upon  the  rectal  examination,  w^hich,  together  with  the  general 
history  of  the  case,  will  be  enough  to  establish  a  diagnosis. 

The  inflammation  may  i-un  its  course,  and  subside  without  occasioning 
further  trouble  ;  may  become  chronic,  and  manifest  itself  only  by  an 
occasional  exacerbation  ;  or  may  end  in  suppuration  and  abscess  forma- 
tion. The  pus  may  point  in  the  perinseum,  or  may  break  into  the  prostatic 
urethra,  or  even  into  the  rectum. 

The  suppurating  eases  may  result  in  a  perivesiculitis,  peritonitis  and 
death,  for  it  will  be  remembered  that  the  vesicles  are  partially  covered 
by  peritonaeum,  and  an  inflammatory  process  in  them  may  very  readily 
extend  to  the  peritoneal  covering.  Of  such  cases  Gosselin  reports  one, 
Guyot  one,  Faucon  one,  Mitchell  Henry  one,  Cock  one,  Yelpeau  one, 
Lloyd  two,  and  Sebeaux  one. 
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Purser  speaks  of  a  case  where  a  purulent  vesiculitis  resulted  in  a  gen- 
eral pyaemia,  with  abscesses  in  the  heart,  kidneys,  bladder,  etc. 

Treatment. — The  treatment  of  an  inflamed  vesicle  should  be  pallia- 
tive and  symptomatic.  Sitz-baths,  poultices  to  the  perinseum,  with  rest  in 
bed  and  a  bland  diet,  should  always  be  enforced,  and  medication  should  be 
directed  entirely  to  the  relief  of  symptoms  as  they  arise.  If  suppuration 
takes  place,  the  pus  should  be  evacuated  as  soon  as  found,  either  by  punct- 
ure through  the  rectal  wall,  or  preferably  through  a  perineal  incision,  as 
recommended  by  Jordan  Lloyd. 

TUBERCULOSIS. 

It  is  beyond  doubt  the  belief  of  the  medical  world  of  to-day  that  tu- 
berculosis is  a  general  disease  which  shows  itself,  as  a  rule,  by  settling 
down  in  one  organ  or  another,  and  giving  rise  to  symptoms  which  point 
directly  to  that  organ.  The  infecting  material  is  evidently  carried 
through  the  system  in  the  circulation,  and  the  disease  manifests  itself  by 
symptoms  which  indicate  a  definite  localization  of  lesions. 

Genito-urinary  tuberculosis  is  relatively  a  masculine  disease,  although 
it  occurs  in  women  oftener  than  is  commonly  supposed.  It  usually  makes 
its  appearance  in  middle  life,  when  the  sexual  organs  are  in  their  most 
vigorous  and  active  condition.  The  disease  is  thought  by  many  writers  to 
invade  this  region  either  from  the  kidney  downward  or  the  testicle  up- 
ward ;  but  Eeclus  always  declared  that  the  testis  was  never  the  seat  of 
primary  tuberculosis,  but  that  the  prostate  and  seminal  vesicles  were 
invariably  invaded  before  it. 

That  the  disease  always  marches  onward  in  a  definite  line,  involving 
one  part  after  another,  is  certainly  not  true,  for  a  study  of  cases  shows  no 
such  uniformity  of  invasion.  In  fifty-nine  cases  collected  by  Guelliot 
the  disease  occurred  in  the  seminal  vesicles  in  one  third  of  the  cases  when 
there  was  no  disease  of  the  prostate  discoverable,  and  there  are  many 
recorded  autopsies  which  show  tubercular  disease  of  urethra,  prostate, 
and  seminal  vesicles  with  no  invasion  of  bladder  or  testis.  In  these  cases 
the  primary  focus  was  probably  prostatic. 

That  certain  parts  of  the  uro-genital  system  are  especially  prone  to 
infection  in  persons  who  are  predisposed  to  tubercular  troubles,  is  un- 
doubtedly due  to  the  fact  that  these  localities  are  most  often  prepared 
for  the  invasion  of  the  tubercle  bacillus  by  an  inflammatory  process  of 
longer  or  shorter  duration. 

Tuberculosis  of  the  seminal  vesicles  is  almost  never  seen  except  as 
secondary  to  the  disease  in  neighboring  organs.  That  it  does  occasion- 
ally originate  in  the  vesicle  is  true;  and  Soloweitschik  reports  a  most 
interesting  case,  with  the  autopsy  in  which  he  thought  the  primary  dis- 
ease was  undoubtedly  vesicular. 
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At  autopsies,  tubercular  disease  of  the  vesicles  is  generally  found  in 
the  form  of  caseous  deposits  which  soften  during  life,  and  may  break  into 
the  urethra,  through  the  perinseum,  or  more  rarely  into  the  rectum. 
Occasionally  one  finds  the  walls  of  the  vesicles  studded  with  tubercular 
granulations,  with  little,  if  any,  cheesy  material. 

In  rare  cases  the  patient  may  recover,  the  tubercular  inflammation  end- 
ing in  a  gradual  fibrous  degeneration  and  atrophy  of  the  parts  involved. 
More  frequently,  however,  the  softened  products  break  through  into  the 
perinseum  or  prostatic  urethra,  forming  sinuses  which  are  constantly  dis- 
charging. 

Symptoms. — The  invasion  of  the  seminal  vesicles  by  a  tubercular 
process  can  be  determined  only  by  a  rectal  examination,  combined  with  a 
general  history  of  the  case.  The  examining  finger  will  find  the  affected 
vesicle  larger  and  harder  than  the  other ;  and,  as  the  disease  progresses,  a 
tendency  to  soften  will  be  noted  at  successive  examinations  before  any 
fistulous  traces  are  found. 

Impotence  and  sterility  almost  always  result  in  cases  of  long  standing, 
but  before  these  symptoms  appear  there  is  often  a  stage  of  great  sexual 
excitability,  with  frequent  seminal  emissions,  and  a  semen  containing 
larger  or  smaller  quantities  of  blood. 

Diagnosis. — The  general  history  of  the  case,  the  local  symptoms,  and 
the  rectal  examination  will  generally  lead  to  a  correct  diagnosis,  and  a 
microscopic  examination,  showing  tubercle  bacilli  in  the  semen,  will  con- 
firm the  diagnosis  in  some  cases. 

It  must  be  remembered,  however,  that  marked  remissions,  character- 
ized by  a  subsidence  of  the  local  symptoms,  and  an  improvement  in  the 
general  condition  of  the  patient  are  by  no  means  uncommon  in  cases  of 
tuberculosis  in  this  region,  and  may  prove  very  deceptive. 

Treatment. — It  should  also  be  borne  in  mind  that  any  instrumenta- 
tion in  cases  of  this  kind  is  very  apt  to  be  followed  by  a  marked  increase 
in  the  severity  of  all  the  symptoms.  This  intolerance  of  any  instrumental 
interference  may  give  the  surgeon  his  first  suspicion  as  to  the  character  of 
the  disease  with  which  he  has  to  deal. 

The  treatment  should,  of  course,  be  such  as  is  followed  out  in  tuber- 
cular disease  of  other  organs.  Change  to  a  suitable  climate,  with  proper 
care  as  to  diet,  fatty  foods,  etc.,  will  accomplish  a  great  deal  in  some  cases. 
The  question  of  operative  interference  in  cases  of  genito-urinary  tubercu- 
losis with  a  hope  of  effecting  a  radical  cure  by  the  removal  of  the  diseased 
areas  is  a  very  interesting  one,  but  we  are  not  yet  in  a  position  to  advo- 
cate or  condemn  the  procedure.  The  opinion  of  the  conservative  surgeons 
of  to-day  seems  to  be  against  any  attempt  of  this  sort.  In  a  paper  read 
before  the  American  Association  of  Genito-Urinary  Surgeons,  in  June, 
1890,  Dr.  Bryson,  of  St.  Louis,  sums  up  this  question  as  follows,  basing 
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his  conclusions  on  a  study  of  eighty -four  cases  and  twenty-three  operations. 
He  says  :  "  That  all  the  evidence  points  to  the  conclusion  that  we  have  to 
deal,  even  in  its  earliest  recognizable  stages,  with  a  general  disease  which 
manifests  itself  by  localizations ;  that  present  experience  does  not  war- 
rant the  belief  that  operations,  however  extensive,  undertaken  with  the 
view  of  excising  localized  lesions,  and  thereby  radically  curing  the  dis- 
ease, will  be  successful ;  that  our  chief  resource  is  still  in  general  anti- 
tubercular  treatment,  reserving  surgical  interference  for  the  palliation  and 
relief  of  pain,  bleeding,  and  wasting  suppuration." 

The  results  obtained  from  the  use  of  Koch's  fluid  in  cases  of  genito- 
urinary tuberculosis  have  been  for  the  most  part  either  negative  or  dis- 
tinctly unfavorable. 

But  one  radical  operation  for  the  removal  of  a  tubercular  seminal  vesi- 
cle has  been  recorded.  Ullmann  removed  successfully  the  right  seminal 
vesicle  for  tubercular  disease,  secondary  to  that  in  the  epididymis.     The 


Fig.  2.— (From  Zuckerkandl.) 
^,  prostate ;  f"  d.^  vas  deferens ;  V.  $.,  seminal  vesicle ;  B,  bladder ;  M,  rectum. 

patient  was  a  boy  of  seventeen  years,  with  a  right-sided  tubercular  epididy- 
mitis of  several  months'  standing.  Rectal  examination  showed  the  right 
seminal  vesicle  twice  too  large  and  very  hard,  while  the  left  vesicle  was 
apparently  normal.  On  June  lYth  the  testicle  was  removed,  and  the  vas 
deferens  found  pretty  extensively  infiltrated  with  tubercle ;  on  July  27'th 
the  seminal  vesicle  was  removed  by  Zuckerkandl's  method.  Ullmann  de- 
scribes the  operation  as  follows  :  "  A  semicircular  incision  is  made  in  the 

perinseum,  with  its  base  toward  the  sacrum.     Then,  with  an  assistant's 
63 
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finger  in  the  rectum  as  a  guide,  the  parts  are  carefully  dissected,  the  part 
of  the  levator  ani  which  comes  from  the  os  pubis  is  divided  and  so  the 
prostate  is  laid  bare  in  the  wound.  Then  the  rectum  is  exposed  a  little 
more  fully,  and  the  base  of  the  bladder  brought  more  into  prominence 
by  means  of  a  stone  searcher  introduced  into  it  through  the  urethra.  By 
this  means  the  vasa  deferentia  and  the  seminal  vesicles  are  brought  well 
into  view  and  may  be  dissected  off, 

"  In  Ullmann's  case  the  right  vesicle  was  found  enlarged,  cheesy  at  its 
upper  part,  and  infiltrated  below  with  tubercle.  '  The  vas  deferens  was  also 
infiltrated.  The  left  seminal  vesicle  was  found  somewhat  enlarged  and 
indurated.  Both  vesicles  were  therefore  carefully  dissected  away,  but  the 
left  vas  deferens,  which  appeared  healthy,  was  not  removed.  In  the  left 
upper  corner  of  the  prostate  was  a  small  abscess,  and  so  this  part  of  the  pros- 
tate was  also  removed.  The  bleeding  was  readily  controlled,  a  drainage-tube 
inserted,  and  the  wound  closed.  There  was  some  haemorrhage  that  night, 
and  so  the  wound  was  opened  and  plugged  with  iodoform  gauze.  Dur- 
ing the  convalescence  some  urine  flowed  through  the  wound,  probably 
through  the  right  ejaculatory  duct,  which  was  cut  across  mth  a  knife 
during  the  operation.  The  convalescence  was  uninterrupted,  and  at  the 
time  the  case  was  reported  the  patient  was  in  excellent  general  condition, 
and  the  wound  was  all  closed  except  one  small  fistula.  Urine  was  passed 
entirely  through  the  urethra,  and  the  patient  had  had  two  erections  since 
the  operation.  The  microscopic  examination  verified  the  diagnosis  of 
tuberculosis." 

In  commenting  upon  the  operation,  Ullmann  says  it  should  be  per- 
formed— 

1.  In  cases  of  primary  tuberculosis  of  testis  or  epididymis  at  a  time 
when  no  suspicious  symptoms  have  appeared  in  the  healthy  side,  but 
when  the  vesicle  is  involved  on  the  diseased  side.  If  both  vesicles  are 
involved,  but  one  vas  deferens  is  found  healthy,  the  latter  side  should  be 
left  alone,  both  vesicles  being  removed. 

2.  In  cases  of  primary  tuberculosis  of  the  seminal  vesicle. 

He  says  the  resulting  impotence  should  not  militate  against  the  opera- 
tion, for  in  all  reported  cases  of  vesicular  tuberculosis  we  find  that  impo- 
tence is  sure  to  appear  as  a  cardinal  symptom  of  the  disease. 
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FUNCTIONAL  DISOEDERS 
OF  THE  MALE   SEXUAL   ORGANS. 

By  prince  a.  MORROW,   M.  D. 

Under  the  general  class  of  functional  disorders  of  the  reproductive 
apparatus  are  comprehended  the  three  affections  which  form  the  subject 
of  this  article :  spermatorrhoea,  impotence,  and  sterility.  They  are  not, 
strictly  speaking,  functional  diseases,  as  they  may  owe  their  origin  to  struct- 
ural changes ;  nor  do  they  always  have  a  separate  and  independent  exist- 
ence, since  they  are  oftentimes  merely  symptomatic  of  some  local  or  con- 
stitutional state.  Although  they  have  many  points  in  common  in  con- 
nection with  their  etiology,  symptomatology,  prognosis,  and  treatment, 
they  are  essentially  distinct  in  their  pathological  import  and  signiiicance. 

Spermatorrhoea  has  reference  to  abnormal  evacuations  of  the  semi- 
nal fluid. 

Impotence  implies  loss  of  virility  or  copulative  power. 

Sterility  involves  absence  or  pathological  modifications  of  the  semen. 

All  three  morbid  conditions  may  coexist  in  the  same  individual,  or 
either  may  be  present,  independently  of  the  others. 


I.   SPERMATORRHCEA. 

Definition. — SpermatorrhcBa  will  be  employed  in  this  article  as  a 
generic  term  to  denote  all  abnormal  or  pathological  losses  of  the  seminal 
fluid.  As  is  well  known,  disorders  of  the  genital  function  characterized 
by  abnormal  seminal  losses  exist  in  different  forms  and  degrees  of  sever- 
ity, and  by  most  modern  writers  the  application  of  the  term  spermator- 
rhoea has  been  restricted  to  those  cases  which  represent  the  highest  form^ 
the  superlative  degree  of  seminal  incontinence.  While  recognizing  this 
distinction,  it  seems  perfectly  proper,  since  the  greater  includes  the 
lesser,  to  group  under  a  common  heading  different  types  of  the  same 
disorder. 

Classification. — The  several  forms  of  seminal  incontinence  may  be 
conveniently  classified  as  follows  : 

1.  Nocturnal  pollutions.  2.  Diurnal  pollutions.  3.  Spermatorrhoea, 
true  and  false. 
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Nocturnal.  Pollutions. — By  nocturnal  pollutions  is  understood  a 
more  or  less  frequent  evacuation  of  the  seminal  fluid  which  takes  place  at 
night,  ordinarily  under  the  influence  of  erotic  dreams,  attended  with  erec- 
tion and  specific  sensations.  In  more  aggravated  cases  the  emissions 
occur  without  erection,  Avithout  pleasurable  sensations  or  sufficient  excite- 
ment to  awaken  the  sleeper,  who  may  have  only  a  confused  recollection, 
or,  indeed,  no  knowledge  of  the  accident  except  that  f m'nished  by  visible 
traces  of  the  discharge  upon  his  linen. 

Diurnal  Pollutions. — This  term  is  used  to  designate  seminal  losses 
occurring  during  the  day  without  sufficient  mechanical  cause,  as  coitus  or 
masturbation.  Diurnal  pollutions  take  place  under  the  influence  of  vari- 
ous slight  causes,  mechanical  or  psychical,  and  are  attended  with  full  or 
feeble  erection  and  diminished  sensation. 

Spermatorrhoea. — In  its  strictest  acceptation  this  term  is  applicable 
only  to  those  cases  in  which  loss  of  the  seminal  fluid  takes  place  without 
erection  or  sensation.  The  semen,  instead  of  being  discharged  in  a  for- 
cible jet  by  the  reflex  contraction  of  the  ejaculatory  apparatus,  escapes  in 
a  purely  passive  manner,  and  oftentimes  without  the  knowledge  of  the 
individual. 

False  Spermatorrhoea. — By  this  term  is  understood  the  discharge 
of  a  clear,  viscid  fluid  from  the  meatus  which  does  not  contain  spermato- 
zoa, with  or  without  erection  or  erotic  excitement.  It  may  appear  at  the 
meatus  after  straining  at  stool,  the  expulsion  of  the  last  drops  of  urine,  or 
during  exercise  and  certain  movements.  It  is  usually  interpreted  by  the 
patient  as  an  evidence  that  he  is  losing  his  seminal  fluid,  and  not  infre- 
quently leads  to  a  train  of  mental  symptoms  which  are  scarcely  sec- 
ondary in  importance  and  gravity  to  those  resulting  from  true  seminal 
loss. 

While  the  above  division  is  convenient  for  purposes  of  description 
and  study,  it  is  evident  that  a  strict  line  of  demarcation  can  not  always 
be  established  between  the  forms  of  seminal  incontinence,  since  they  rep- 
resent different  stages  of  the  same  morbid  state,  modified  in  degree  ac- 
cording to  the  duration  and  progress  of  the  case. 

Between  nocturnal  and  diurnal  pollutions  a  clear  line  of  distinction 
can  be  drawn,  since  the  former  always  occur  during  sleep,  while  the  latter 
take  place  when  consciousness  and  volition  are  active  ;  but  between  diur- 
nal pollutions  and  spermatorrlirea  the  distinction  is  not  always  possible, 
since  from  temporary  causes  erection  and  orgasm  may  at  one  time  be 
present,  at  another  absent.  When  the  stage  of  spermatorrhoea  is  fully  de- 
veloped, pollutions  usually  cease,  but  not  always ;  they  may  continue  to 
recur  at  intervals,  sometimes  the  symptoms  of  pollutions,  at  other  times 
those  of  spermatorrhfjea,  predominating.  The  only  constant  basis  of  dif- 
ferentiation between  the  two  forms  is  the  element  of  consciousness.      Un- 
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conscious  pollution  would  properly  express  the  pathological  condition 
present  in  spermatorrhoea. 

Ultzmann,  who  classes  all  abnormal  seminal  losses  under  Motor  ISTeu- 
roses  of  the  Sexual  System,  defines  pollution  as  a  neurosis  of  the  sexual 
apparatus  with  spasm  of  the  muscular  coat  of  the  seminal  vesicles,  and 
spermatorrhG?a  as  a  similar  neurosis  with  paresis  of  the  ejaculatorj  ducts. 

Pathological  Significance. — Recognizing  that  the  mechanism  of 
the  production  of  seminal  losses  depends  essentially  upon  a  disordered  in- 
nervation of  the  motor  apparatus  concerned  in  the  evacuation  of  the 
seminal  fluid,  there  remains  for  us  to  inquire  into  their  pathological  sig- 
nificance— In  what  degree  are  they  to  be  considered  unhealthy  o)-  abnor- 
mal ?  Here  we  shall  find  it  extremely  difficult  to  differentiate  between 
the  physiological  and  the  pathological.  Occasional  aberrations  in  the 
mode  of  function  of  an  organ  are  not  necessarily  pathological,  since  they 
may  be  neither  the  cause  nor  the  consequence  of  disease.  The  mere  fact 
of  the  occurrence  of  seminal  evacuation  without  normal  coitus  does  not 
necessarily  establish  it  as  a  pathological  phenomenon. 

Every  healthy  adult  male  whose  organs  are  in  a  state  of  physiological 
activity,  especially  if  he  leads  a  continent  life,  is  liable  to  have  noctur- 
nal pollutions.  Occurring  within  certain  limits  of  frequency,  attended 
with  strong  erections  and  pleasurable  sensations,  and  followed  by  a  sense 
of  relief,  such  emissions  are  essentially  physiological.  They  may  be  inter- 
preted as  the  expression  of  a  compensatory  effort  on  the  part  of  I^ature  to 
relieve  the  seminal  plethora  accumulated  by  the  ceaseless  activity  of  the 
seminiferous  organs.  Such  occasional  overflows  of  the  seminal  fluid,  due 
to  the  overdistention  of  the  seminal  ducts  and  vessels,  should  be  recog- 
nized as  an  indication  of  the  normal  functional  activity  of  the  organs,  and 
in  no  sense  harmful ;  their  frequent  repetition  and  their  associated  consti- 
tutional effects  constitute  the  sole  evidences  of  a  diseased  condition. 

Certain  authorities  state  broadly  that  when  pollutions  occur  once  in 
ten  or  fourteen  days  they  may  be  looked  upon  as  physiological ;  if  they 
occm-  much  oftener,  they  are  pathological.  The  element  of  frequency 
alone  can  not,  however,  be  accepted  as  a  test  of  the  physiological  charac- 
ter of  seminal  emissions.  It  is  difficult  to  generalize  in  a  matter  of  this 
kind,  or  formulate  a  rule  of  universal  application.  Precisely  as,  in  nor- 
mal coitus,  the  frequency  with  which  the  act  may  be  repeated  within  the 
limits  of  perfect  health  varies  widely  in  different  individuals,  so  also  in 
the  case  of  involuntary  seminal  emissions.  The  pathological  influence  of 
the  absolute  seminal  loss  is  determined  largely  by  the  constitution  of  the 
individual  :  what  might  be  excessive  and  harmful  in  one,  may  be  support- 
ed by  another  with  perfect  impunity. 

The  effect  of  seminal  loss  upon  the  individual  constitutes  the  surest 
test  or  measure  of  its  normal  or  pathological  character.     Pollutions  at- 
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tended  with  that  feeling  which  follows  the  gratification  of  a  physical 
want,  must  be  considered  as  healthful  and  sanative,  irrespective  of  their 
frequency.  On  the  other  hand,  when  they  are  followed  by  languor,  head- 
ache, backache,  or  other  impairment  of  physical  or  mental  vigor,  they 
must  be  regarded  as  pathological,  even  though  they  occur  quite  infre- 
quently and  at  long  intervals. 

Unfortunately,  when  nocturnal  pollutions  are  fully  established,  under 
the  influence  of  various  causes,  even  from  the  force  of  habit  alone,  they 
have  a  tendency  to  become  relatively  more  frequent,  with  the  develop- 
ment of  a  train  of  mental  and  physical  symptoms  to  be  considered  in  con- 
nection with  the  symptomatology  of  seminal  incontinence,  and  the  patient 
passes  from  the  boundaries  of  health  into  the  confines  of  disease. 

"While  it  is  impossible  to  draw  a  sharply  defined  line  between  normal 
and  abnormal  nocturnal  pollutions,  there  can  be  no  question  concerning 
the  pathological  significance  of  diurnal  pollutions.  A  healthy  man  may 
lose  semen  when  asleep  ;  a  healthy  man  does  not  have  an  emission  when 
awake,  except  as  a  result  of  coitus  or  some  sufiicient  mechanical  cause. 
Mere  desire  and  venereal  excitement,  no  matter  how  intense,  are  not  sufii- 
cient in  a  state  of  health  to  provoke  spontaneous  ejaculation ;  there  must 
be  a  peripheral  impulse  or  excitation  in  the  shape  of  mechanical  friction. 
It  may  be  positively  affirmed  that  diurnal  pollutions  occurring  during  con- 
sciousness, when  the  will-power  is  active,  except  under  the  conditions  just 
mentioned,  always  imply  an  abnormal  excitability  of  the  genital  center  or 
weakness  of  the  motor  apparatus,  and  are  necessarily  pathological. 

As  regards  the  pathological  significance  of  seminal  loss  without 
erotic  excitement,  erection,  or  sensation,  we  must  make  a  distinction  be- 
tween what  may  be  regarded  as  a  physiological  accident  and  the  symp- 
tom of  a  confirmed  disease.  The  fact  of  a  drop  of  semen  appearing  at 
the  urethral  orifice  after  defecation,  especially  after  straining  and  the  pas- 
sage of  a  hard  stool,  is  not  of  grave  import.  It  is  purely  a  mechanical 
phenomenon,  due  to  the  pressure  of  the  hardened  mass  upon  the  seminal 
and  prostatic  ducts,  and  has  no  more  significance  than  the  milking  of  the 
seminal  ducts  for  diagnostic  purposes  by  the  mechanical  pressure  of  the 
finger  introduced  into  the  rectum.  Men  whose  organs  are  in  a  perfectly 
healthy  condition  may  have  this  experience.  When,  however,  this  semi- 
nal flow,  instead  of  being  an  occasional  accident,  occurs  habitually,  with 
soft  as  well  as  hard  faeces,  without  straining,  and  dui-ing  the  act  of  mictu- 
rition, and  is,  in  fact,  more  or  less  continuous,  it  constitutes  the  worst 
form  of  seminal  incontinence. 

Etiology. — Seminal  incontinence  has  a  most  diverse  etiology  ;  many 
constitutional  as  well  as  local  factors  are  concerned  in  its  causation.  In 
certain  cases  it  is  merely  a  symptom  of  some  constitutional  state,  or  the 
expression  of  a  nervous  disorder,  which  later  may  manifest  itself  in  the 
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graver  forms  of  epilepsy  or  insanity.  Myelitis  or  other  lesions  of  the 
cord  or  brain  are  not  infrequently  attended  with  abnormal  seminal  losses. 
In  view  of  the  sympathetic  lines  which  unite  the  genital  and  nervous  sys- 
tems, it  is  not  surprising  that  functional  disorders  of  the  former  occur  in 
connection  with  a  great  variety  of  nerve  lesions,  both  peripheral  and  cen- 
tral. The  morbid  tendencies  may  be  excited  into  action  by  either  direct 
or  reflex  irritation  of  the  most  diverse  character. 

Disturbances  of  the  nutrition,  resulting  in  various  forms  of  nerve  ex- 
haustion, act  as  predisposing  causes  by  weakening  the  capacity  of  resist- 
ance and  deranging  the  equilibrium  of  the  reflex  centers.  Seminal  losses 
occur  in  the  course  of  many  acute  and  chronic  diseases  as  a  result  of  anae- 
mia and  nervous  debility.  The  proximate  cause  may  be  purely  local,  as 
seen  in  the  pollutions  which  occur  as  the  result  of  an  abnormal  sensitive- 
ness of  the  prostatic  urethra,  induced  by  gonorrhoeal  inflammation  or 
other  forms  of  local  irritation.  Many  other  local  disorders  of  the  genital 
and  perigenital  regions,  presently  to  be  referred  to,  act  as  predisposing  or 
proximate  causes. 

An  inherent  weakness  and  irritability  of  the  genital  passages  and  of 
the  nerves  which- control  the  motor  apparatus  may  act  as  a  powerful  pre- 
disposing cause.  The  important  Tole  which  heredity  plays  in  determin- 
ing disorders  of  the  genital  function  has  not  been  recognized  or  suflicient- 
ly  emphasized  by  writers  upon  this  subject.  A  parent  may  transmit  a 
weak,  irritable  sexual  organization  to  his  offspring,  just  as  weak  eyes, 
feeble  digestion,  weak  lungs,  or  other  organic  defects  may  be  inherited. 
The  genital  systems  of  different  individuals  differ  as  much  in  their  con- 
stitution and  proneness  to  derangement  of  function  as  do  the  digestive 
and  other  systems.  The  motor  neurosis,  which  in  childhood  is  character- 
ized by  incontinence  of  urine,  may  continue  to  be  manifest  after  puberty 
by  seminal  incontinence  ;  as  pointed  out  by  Trousseau,  one  morbid  condi- 
tion may  succeed  to  and  replace  the  other. 

Of  especial  interest  in  connection  with  the  etiology  of  spermatorrhoea 
is  the  undoubted  influence  of  heredity  in  creating  a  disposition  or  inclina- 
tion to  the  practice  of  masturbation.  Unquestionably  the  tendency  to 
this  habit,  as  to  other  vicious  habits,  may  be  transmitted  from  parent  to 
offspring. 

Masturbation. — First  in  point  of  importance,  as  well  as  of  frequency,  is 
the  practice  of  masturbation,  or  rather  self-abuse,  since  the  means  em- 
ployed for  the  production  of  the  venereal  orgasm  upon  one's  self  are  not 
always  such  as  are  implied  in  the  strict  etymological  sense  of  the  word 
masturbation,  or  friction  by  the  hand. 

The  sweeping  statement  made  by  certain  authors  that  all  male  human 
beings  at  some  time  practice  masturbation,  is  no  doubt  an  exaggeration  of 
the  truth.     Yet  it  can  not  be  doubted  that  a  large  proportion  of  young 
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men  begin  their  sexual  life  as  masturbators.  The  pernicious  and  ruinous 
effects  of  this  solitary  vice,  not  only  in  the  production  of  spermatorrhcea 
but  other  functional  disorders  of  the  genital  system,  have  been  painted  in 
the  most  lurid  colors  by  ignorant  pretenders  who  cultivate  this  field  of 
quackery.  On  the  other  hand,  the  evil  effects  of  "  solitary  pleasures  " 
have  been  glossed  over  or  minimized  by  text-book  authorities,  who  claim 
that  the  seminal  loss  from  masturbation  is  no  more  injurious  than  that  of 
normal  coitus.  Sir  James  Paget  asserts  that  the  injurious  effects  of  mas- 
turbation have  been  exaggerated,  and  that  seminal  loss  through  this  prac- 
tice entails  no  more  ill  effects  uj)on  the  constitution  than  that  througli 
normal  coitus  exercised  with  the  same  frequency. 

A  priori,  it  might  be  assumed  from  analogies  in  the  mechanism  of 
masturbation  and  coitus,  both  involving  a  mechanical  cause,  that  their 
effect  upon  the  individual  would  be  identical.  This,  however,  is  by  no 
means  the  case ;  the  nervous  exhaustion  and  other  reactionary  effects 
upon  the  general  system  which  follow  the  unnatural  act  are  much  more 
pronounced.  In  addition,  there  are  other  circumstances  or  conditions 
ordinarily  connected  with  the  practice  of  masturbation  which  have  a  tend- 
ency to  aggravate  or  intensify  its  harmful  effects. 

In  the  first  place,  the  habit  is  usually  formed  at  an  early  age,  often 
before  puberty,  when  the  sexual  organs  are  immature  and  undeveloped, 
and  entirely  unfitted  for  this  demand  upon  their  functional  activity.  The 
injurious  eff'ects  of  this  precocious  and  excessive  use  of  rudimentary  or- 
gans are  oftentimes  manifest  in  arrest  of  development,  a  retarded  and 
stunted  growth,  so  that  long  after  the  period  of  puberty  the  external 
genitals  present  an  aspect  of  infantilism.  Most  masturbators  who  have 
begun  the  practice  early  and  carried  it  to  excess,  have  small  and  under- 
sized organs.  The  effect  of  this  early  excess  upon  the  composition  of  the 
semen  and  the  functional  vigor  will  be  considered  in  connection  with 
impotence  and  sterility. 

In  the  next  place,  the  very  nature  of  the  habit  and  the  facility  of  its 
performance  render  its  indulgence  inordinately  frequent — vastly  more 
frequent  than  is  possible  with  coitus,  where  not  only  consentment  and 
co-operation  of  another  party,  but  favoring  time  and  opportunity,  are  re- 
quisite. To  the  devotee  of  this  solitary  vice  the  external  factor  as  well  as 
the  opportunity  are  always  present ;  there  being  no  hindrance,  no  bounds 
are  set  to  the  indulgence.  The  first  effect  of  this  repeated  indulgence 
remarked  by  the  patient  is  a  precipitation  of  the  ejaculation,  winch  he  is 
apt  to  regard  as  an  evidence  of  increased  vigor,  but  which,  rightly  inter- 
preted, is  due  to  the  congestion  of  the  prostatic  mucous  membrane  and  an 
irritability  of  the  reflex  centers,  so  that  al)normally  slight  causes  are  suffi- 
cient to  bring  about  the  spasmodic  contraction  of  the  seminal  vesicles  and 
ejaculatory  ducts.     When  this  pathological  condition  is  established,  in- 
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voluntary  emissions  begin  to  appear,  and  continue  with  progressive  fre- 
quency, it  may  be,  long  after  the  habit  which  occasioned  them  has  been 
abandoned. 

Sexual  Excess. — After  masturbation,  sexual  excess  ranks  as  the  most 
common  cause  of  spermatorrhoea.  The  exercise  of  the  sexual  organs 
within  certain  bounds  undoubtedly  has  the  effect  of  strengthening,  invig- 
orating, and  preserving  them  in  their  full  integrity  ;  their  excessive  exer- 
cise or  abuse,  on  the  contrary,  engenders  disorders  of  function,  oftentimes 
associated  with  pathological  changes  in  the  organs  involved.  Ko  abso- 
lute or  even  approximate  rule  can  be  formulated  with  regard  to  the  fre- 
quency with  which  the  sexual  function  may  be  exercised  within  physio- 
logical limits.  A  frequency  of  repetition  which  might  constitute  sexual 
excess  in  one  individual  may  come  within  the  physiological  capacity  of 
another  more  strongly  sexed.  The  effect  upon  the  system  must  be  ac- 
cepted as  the  sole  test  of  its  normal  or  abnormal  character. 

Since,  as  before  premised,  most  men  are  initiated  into  sexual  life  by 
masturbation,  the  injurious  effects  of  which  continue  to  be  manifest  long 
after  the  habit  has  been  relinquished,  it  is  evident  that  in  appreciating  the 
pathological  results  which  follow  natural  sexual  excess  the  morbid  im- 
pulse communicated  by  the  former  practice  must  act  as  a  strong  coeffi- 
cient. Indeed,  it  is  often  impossible  to  disassociate  these  two  pathogenic 
factors  which  determine  analogous  if  not  identical  effects. 

It  is  still  a  question  whether  the  harmful  result  of  sexual  excess  is  due 
to  the  absolute  loss  of  a  highly  elaborated  "  vital  "  fluid,-  or  whether  it  is 
to  be  attributed  to  the  intense  nervous  excitement  engendered  by  the 
orgasm.  If  the  seminal  fluid  ejaculated  has  been  stored  up  in  the  seminal 
vesicles,  and  therefore  stands  in  the  relation  of  an  excreted  product  to  the 
general  system,  its  mere  evacuation  should  be  a  matter  of  slight  or  indif- 
ferent import.  On  the  other  hand,  if  the  injurious  effect  of  sexual  excess 
were  due  solely  to  the  explosion  of  nerve  force  attending  ejaculation, 
women,  in  whom  this  excitement  of  the  nervous  system  may  be  quite  as 
intense,  should  also  suffer  bad  effects.  It  is  well  known,  however,  that 
women  may  experience  the  "  cynic  spasm  "  in  frequently  repeated  coitus 
without  any  sense  of  exhaustion.  Then,  again,  in  the  advanced  stage  of 
spermatorrhoea,  escape  of  the  semen  takes  place  without  any  nervous  ex- 
citement, or,  indeed,  apparently  without  the  active  participation  of  the 
nervous  system.  In  this  class  of  cases  it  is  fair  to  assume  that  the  con- 
stant spermatic  drain  causes  exhaustion  of  the  nerve-centers,  just  as  the 
saccharine  drain  of  diabetes  impairs  the  nutrition  of  the  general  system. 

Sexual  excess,  whether  by  natural  or  unnatural  practices,  determines  an 
irritable  weakness  of  the  genital  organs.  As  a  result  of  the  frequently 
repeated  erections  and  abnormal  stimulation  of  the  genital  canals  there  are 
induced  a  hypersemia  and  hyperagsthesia  of  the  mucous  membrane  of  the 
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prostatic  urethra.  This  constant  congestion  causes  a  chronic  or  subacute 
inflammation  of  the  pars  prostatica,  analogous  to  the  catarrhal  inflamma- 
tions of  other  mucosae  from  long-continued  irritation.  The  introduction 
of  a  sound  shows  the  urethra  to  be  inflamed  and  sensitive.  The  urine  is 
often  found  loaded  with  shreds  consisting  of  pus-corpuscles,  epithelium. 
and  occasional  spermatozoa.  Under  endoscopic  examination  the  mucous 
membrane  appears  swollen,  reddened,  and  partly  deprived  of  epithelium. 
The  ejaculatory  ducts  also  participate  in  these  morbid  changes  ;  their 
walls  become  enlarged  and  relaxed  and  their  orifices  patulous,  permitting 
a  ready  escape  of  their  contents. 

Associated  with  these  morbid  changes  in  the  motor  apparatus  there  is 
engendered,  by  frequently  repeated  stimulus,  an  irritable  condition  of  the 
efl'erent  nerves  which  convey  sensations  to  the  ejaculation  center,  con- 
joined with  an  abnormal  excitability  of  the  reflex  cerebral  and  spinal 
genital  centers,  as  a  consequence  of  which  the  impulse  to  reflex  discharge 
is  set  in  motion  by  abnormally  slight  causes,  hence  pollutions  and  prema- 
ture ejaculations. 

Continence. — The  etiological  significance  of  continence  in  relation  to 
abnormal  seminal  losses  is  differently  appreciated  by  different  authors.  The 
impulse  of  the  genital  organs  to  act  is  a  law  of  Nature,  and  is  expressed  in 
physiological  pollutions.  In  persons  of  nervous,  excitable  temperament, 
especially  when  the  sexual  instinct  is  stimulated  and  kept  in  unnatural  ex- 
citement by  lascivious  thoughts  and  external  impressions,  pollutions  not 
infrequently  surpass  the  physiological  limit  and  become  pathological ;  a 
condition  of  mental  masturbation  is  thus  established.  Many  young  men 
who  lead  continent  lives  and  yet  have  involuntary  emissions  become  pos- 
sessed, from  reading  quack  literature,  of  the  most  extravagant  sexual  ideas. 
They  see  in  every  emission  an  evidence  of  loss  of  virility.  The  constant 
concentration  of  mind  upon  the  genital  function,  and  the  exaggerated 
fear  of  having  pollutions,  constitute  a  most  efficient  cause  of  their  produc- 
tion. Sexual  hypochondriasis  is  more  frequently  the  cause  than  the  effect 
of  pollutions. 

Continence  as  a  provocative  to  masturbation  may  be  considered  indi- 
rectly a  cause  of  abnormal  seminal  losses.  Young  men  of  virtuous  in- 
stincts and  studious  tastes,  theological  students  and  others,  often  drift 
into  the  practice  of  masturbation,  imagining  that  they  preserve  their  pu- 
rity while  indulging  in  this  vicious  habit. 

Local  Causes. — Since  abnormal  seminal  losses  originate  in  congestive  or 
inflammatory  changes  in  the  prostatic  mucous  membrane  and  ejaculatory 
ducts,  it  is  evident  that  any  condition  which  determines  an  irritation  of 
this  region  will  contribute  to  their  production. 

Phimosis  may  prove  a  source  of  reflex  irritation  from  the  pressure  of 
a  tight  foreskin  or  the  presence  of  retained  smegma.     Balano-posthitis, 
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herpes,  vegetations,  etc.,  may  also  cause  pollutions  in  persons  predisposed 
thereto. 

Various  lesions,  of  the  urethral  canal  act  as  exciting  causes.  Gonor- 
rhoeal  inflammation  especially  plays  an  important  role  in  the  genesis  of 
pollutions,  especially  when  it  has  penetrated  the  deep  urethra.  The  in- 
flammation creates  a  condition  of  increased  irritability,  by  which  spas- 
modic action  of  the  expulsive  apparatus  is  more  readily  excited.  The 
common  occurrence  of  pollutions  in  the  course  of  urethritis,  especially 
when  complicated  with  posterior  urethritis,  prostatitis,  epididymitis,  in- 
flammation of  the  vasa  deferentia,  etc.,  is  constantly  referred  to  in  the 
article  on  Urethritis.  Acute  prostatitis,  or  a  chronic  inflammatory  state 
of  the  neck  of  the  bladder  from  any  cause,  favors  pollutions  by  inducing 
a  morbid  irritability  of  the  prostatic  ducts. 

Stricture  of  the  urethra  at  any  point  of  the  canal  may  be  a  cause 
of  pollutions.  The  irritation  may  be  set  up  by  the  pressure  of  decom- 
posed urine  retained  behind  the  stricture.  Congenital  narrowing  of  the 
meatus,  as  well  as  spasmodic  stricture,  may  act  as  exciting  causes. 

Inflammation  of  the  seminal  vesicles  produces  pollutions ;  in  acute 
spermatocystitis  the  seminal  discharge  is  usually  painful,  and  mixed  with 
blood  and  pus. 

Contusions  of  the  perinseum,  followed  by  acute  inflammation,  may  de- 
termine pollutions.  Abnormal  states  of  the  rectum  and  anus,  as  hsemor- 
rhoids,  ascarides,  eczema,  fissures,  pruritus,  may  cause  sympathetic  con- 
tractions of  the  seminal  vesicles  and  expulsion  of  their  contents.  Any 
coincident  inflammation  of  the  pelvic  organs  attended  with  disorders  of 
the  nerves  of  that  region  may  react  upon  the  nerves  of  the  genitalia  and 
provoke  pollutions. 

Symptomatology. — The  symptoms  of  spermatorrhoea  are  as  diverse 
as  are  the  causes  which  produce  them  ;  they  vary  according  to  the  form 
of  the  disorder,  its  degree  of  development,  and  the  constitutional  pecul- 
iarities of  the  individual. 

Course. — Spermatorrhoea  is  by  no  means  typical  in  its  course  and  mode 
of  evolution.  In  the  ordinary  evolution  of  a  spermatorrhcea  which  owes 
its  origin  to  masturbation  the  beginning  of  the  trouble  is  marked  by  the 
occurrence  of  nocturnal  pollutions  ;  these  may  be  succeeded  by  diarnal 
emissions,  and  flnally  the  loss  of  seminal  fluid  takes  place  without  erection 
or  any  form  of  erotic  excitement.  At  flrst  the  nocturnal  pollutions  occur 
at  comparatively  rare  intervals,  and  are  attended  with  erection  and  normal 
sensation.  After  a  time  they  are  reproduced  more  frequently,  until  they 
may  occur  several  times  a  week,  or  even  more  than  once  the  same  night. 
With  this  increased  frequency  of  repetition  there  is  a  progressive  enfee- 
blement  of  erection,  and  emission  takes  place  from  a  flaccid  organ  without 
sufiicient  sensation  to  arouse  consciousness ;  the  individual  awakes  and 
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finds  himself  polluted.  The  normal  sensation  peculiar  to  the  discharge  of 
semen  is  not  infrequently  replaced  by  a  disagreeable  sense  of  heat  and 
burning  in  the  urethra. 

When  the  disorder  is  more  fully  developed,  involuntary  emissions 
occur  when  the  patient  is  awake.  In  an  early  stage  the  ejaculation  may 
be  attended  with  strong  erections  and  specific  sensations;  in  a  more  ad- 
vanced stage  it  occurs  with  partial  or  incomplete  erection,  even  when  the 
organ  is  limp  and  fiaccid,  and  is  attended  with  perverted  sensation. 

A  variety  of  slight  causes  may  determine  ejaculation.  Any  peripheral 
irritation,  as  friction  of  the  glans  from  movements  of  the  body,  riding 
on  horseback,  or  any  slight  mechanical  irritation  of  the  genital  organs, 
may  be  sufficient  to  provoke  it,  or  the  impulse  may  come  from  a  remote 
organ.  Shampooing,  shaving,  or  simply  brushing  the  hair  have  been 
known  to  occasion  an  emission. 

Purely  psychical  impulses,  such  as  the  desire  excited  by  the  presence 
or  contact  with  women,  the  sight  of  obscene  pictures,  lascivious  thoughts, 
the  lewd  images  created  by  the  imagination,  may  be  sufficient  to  dis- 
charge the  reflex  act  of  ejaculation.  In  a  more  advanced  stage,  which 
marks  the  development  of  true  spermatorrhoea,  the  loss  of  semen  takes 
place  without  erection,  sensation,  or  even  without  sexual  thought  or  de- 
sire. While  this  loss  is  more  apt  to  occur  during  the  act  of  defecation 
or  micturition,  there  may  be  an  almost  continuous  escape  of  seminal  fluid. 

It  is  by  no  means  to  be  assumed  that  the  clinical  history  of  all  patients 
affected  with  abnormal  seminal  losses  exhibits  this  progressive  course ;  in 
the  vast  majority  it  ends  with  the  stage  of  nocturnal  pollutions,  in  a  small 
minority  it  passes  to  the  stage  of  diurnal  pollutions,  while  in  compara- 
tively few  does  it  culminate  in  true  spermatorrhoea. 

The  pathological  effects  of  abnormal  seminal  losses  are  ordinarily 
manifest  in  local  inflammatory  changes,  and,  secondarily,  in  affections  of 
the  nervous  system  or  disturbances  of  the  general  nutrition. 

Local  EflEects. — The  local  changes  expressed  in  irritable  weakness  and 
derangement  of  the  motor  expulsive  apparatus,  and  which  are  closely  re- 
lated to  impotence,  have  already  been  referred  to.  No  less  significant 
are  the  changes  in  the  character  of  the  seminal  fluid,  which  have  an  im- 
portant bearing  upon  the  production  of  sterility.  As  a  result  of  the  ab- 
normal demand  upon  the  secretory  activity  of  the  generative  organs,  the 
composition  of  the  semen  undergoes  marked  modifications.  While  the 
quantity  may  not  be  materially  diminished,  the  quality  is  deteriorated. 
It  ])ecomes  thinner  in  consistence,  more  watery,  and  less  opaline,  resem- 
bling lymph.  The  spermatozoa  may  be  diminished  in  number,  altered 
in  quality,  or  entirely  absent.  They  are  small,  immature,  malformed, 
often  motionless,  and  feebly  charged  or  entirely  deficient  in  fecundating 
power. 
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The  condition  of  the  external  genitals  presents  nothing  absolutely 
characteristic.  As  a  rule  the  organs  are  smaller,  with  less  appearance  of 
vigor.  Many  writers  have  spoken  of  the  hardness  of  the  corpora  caver- 
nosa as  pathognomonic,  but  this  is  by  no  means  a  constant  condition. 
The  skin  of  the  penis  and  the  testicles  is  less  sensitive  to  electrical  stimu- 
lation ;  the  urethra  is  hypersesthetic,  especially  the  pars  prostatica,  which 
explains  the  burning  sensation  often  attending  the  emission  of  semen.  In 
a  more  advanced  stage  of  the  malady,  there  is,  coincident  with  a  decline 
of  the  inflammatory  condition,  a  gradual  decrease  of  this  disagreeable 
sensation  in  the  prostatic  and  perineal  region. 

Constitutional  EflFects. — The  pathological  effects  of  abnormal  seminal 
losses  upon  the  general  system  present  the  greatest  variations.  The  im- 
mediate effects  of  pollutions  are  certain  subjective  sensations — a  sense  of 
malaise,  great  fatigue,  headache,  backache,  mental  dullness,  etc.  In  the 
early  stage  these  sensations  are  ordinarily  of  short  duration,  and  may  en- 
tirely disappear  in  the  intervals  between  the  emissions. 

The  more  profound  disturbances  of  the  general  health  of  the  indi- 
vidual which  make  up  the  clinical  picture  of  spermatorrhoea  depend 
largely  upon  constitutional  peculiarities.  In  many  cases  the  signs  of  the 
disorder  are  localized  in  the  genital  apparatus,  the  pollutions  constitute 
the  whole  disease,  while  the  general  health  is  comparatively  unaffected ; 
in  other  cases  emissions  occur  but  rarely,  and  the  entire  train  of  morbid 
symptoms  is  expressed  in  nervous  and  nutritive  disorders.  Paradoxical 
as  it  may  appear,  the  strongest  and  most  robust  individuals  are  often 
those  in  whom  the  local  disturbances  are  the  most  severe.  The  etiological 
explanation  is  that  their  stronger  physical  organization  permits  of  greater 
abuse,  while  in  persons  of  feebler  endowment  the  system  remonstrates  by 
symptoms  that  can  not  be  disregarded  before  the  abuse  is  carried  to  such 
harmful  excess. 

In  an  advanced  stage  of  the  malady  the  Tnotor  and  sensory  disturb- 
ances are  more  generalized.  A  condition  of  nervous  irritability  super- 
venes ;  the  patient  is  restless,  can  not  sit  still  or  remain  long  in  any  posi- 
tion. This  disposition  to  move,  notwithstanding  muscular  fatigue,  has 
been  pointed  out  as  pathognomonic  by  various  observers.  In  more 
aggravated  cases  involuntary  twitchings,  trembling  of  the  hands  and 
limbs,  and  other  choreic  symptoms  are  developed ;  the  gait  is  unsteady 
and  vacillating. 

Sensory  disorders  are  also  well  marked.  The  subjective  sensations 
which  immediately  follow  pollutions  become  more  constant.  The  patient 
is  subject  to  various  neuralgic  pains  which  are  exceedingly  capricious,  hy- 
persesthesia  of  one  part  succeeded  by  numbness,  formication,  hot  and  cold 
flashes,  extremities  cold  and  clammy,  sensations  of  heat  and  heaviness  in 
the  occiput,  tenderness  of  the  scalp  ;  in  fine,  a  group  of  symptoms  which 
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are  now  recognized  as  characteristic  of  neurasthenia,  and  pointing  to  ex- 
haustion of  the  brain  and  spinal  cord. 

The  effects  of  abnormal  seminal  losses  upon  the  higher  intellectual 
centers  are  most  characteristic ;  the  essential  mental  faculties  are  weak- 
ened. The  patient  finds  that  his  perceptive  powers  are  less  acute ;  he 
can  not  concentrate  his  mind  upon  any  subject,  and  is  therefore  entirely 
incapacitated  for  intense  or  prolonged  mental  exertion.  His  memory  is 
impaired,  especially  his  memory  for  words ;  he  constantly  pauses  in  his 
speech  for  loss  of  a  word,  and  his  articulation  becomes  halting  and  stam- 
mering. 

Mental  disturbances  are  also  manifest  in  the  attitude  and  behavior.  A 
morbid  self-consciousness  is  almost  pathognomonic  of  spermatorrhoea. 
The  patient  shuns  society,  likes  to  be  alone,  continually  broods  over  his 
sexual  trouble,  imagines  himself  impotent,  and  that  his  humiliating  secret 
may  be  read  in  his  face ;  his  glance  is  furtive ;  he  rarely  looks  one 
straight  in  the  eye.  As  a  result  of  this  morbid  self -concentration,  a  fixed 
melancholy  seizes  upon  him ;  this  condition  of  sexual  hypochondriasis  is 
most  deplorable,  and  forms  the  darkest  shades  in  the  clinical  picture  of 
spermatorrhoea. 

A  tendency  to  tabes,  epilepsy,  insanity,  or  other  grave  nervous  dis- 
orders is  not  infrequently  developed  into  active  existence  by  the  neuro- 
pathic influence  of  spermatorrhoea. 

In  addition  to  these  purely  nervous  phenomena,  disturbances  of  the 
general  nutrition  are  seen  in  various  disorders  of  the  digestive,  circula- 
tory, and  respiratory  systems.  Dyspeptic  symptoms  are  common  in  the 
course  of  spermatorrhoea,  characterized  by  inappetence,  disgust  for  cer- 
tain articles  of  food,  acid  eructations,  epigastric  cramps,  intestinal  pains, 
constipation,  and  sometimes  by  marked  emaciation.  The  palpitation, 
oppression  of  breathing,  shortness  of  breath,  irregularity  of  pulse,  anaemia, 
pallor  of  countenance,  etc.,  are  doubtless  due  to  disorders  of  the  vaso- 
motor and  nutritive  systems.  Morbid  effects  are  also  determined  toward 
special  organs ;  deafness,  noises  in  the  ear,  muscse  volitantes,  hemiopia, 
asthenopia,  dilatation  of  the  pupils,  are  well-attested  symptoms. 

Pathological  Anatomy. — The  anatomical  changes  induced  by 
spermatorrhoea  have  not  been  investigated  with  sufiicient  care  to  furnish 
data  of  scientific  value.  Post-mortem  examinations  have  shown  the 
results  of  chronic  inflammation  of  the  mucous  membrane  of  the  prostatic 
urethra  evidenced  by  induration  and  suppuration  of  the  prostate,  the 
ulceration  extending  toward  the  ejaculatory  ducts  and  seminal  vesicles. 
The  latter  have  been  found  atrophied  and  sometimes  notably  enlarged 
and  partially  adherent  to  neighboring  organs,  the  walls  of  the  ejaculatory 
ducts  are  thinned,  their  lumina  enlarged  and  their  orifices  dilated.  No 
pathological  alterations  have  been  demonstrated  in  the  lower  portion  of 
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the  cord  connected  with  the  genital  organs.  It  is  probable  that  in 
aggravated  cases  the  nerve-cells  concerned  in  the  functions  of  the  genital 
centers  are  exhausted,  leading  to  paresis  of  the  motor  apparatus. 

Diagnosis. — There  can,  of  course,  be  no  difficulty  in  diagnosticating 
pollutions;  the  subjective  and  objective  signs  of  the  disorders  are  suf- 
ficiently manifest  to  the  patient.  The  question  for  the  physician  to 
determine  is  their  pathological  significance  ;  of  this  their  frequency  of 
occurrence  and  systemic  effects  constitute  the  surest  tests.  Fortunately, 
in  many  cases  the  patient  may  be  dismissed  with  the  assurance  that  the 
symptoms  of  which  he  complains  are  physiological  phenomena  common 
to  healthy  persons,  and  are  not  at  all  indicative  of  disease. 

The  chief  diagnostic  difficulty  lies  in  the  difi'erentiation  of  prostatic 
or  other  urethral  discharges  from  spermatorrhoea.  The  physician  is  often 
consulted  by  patients  suffering  from  prostatorrhoea  or  a  gleety  discharge, 
the  persistence  of  which  and  the  accompanying  symptoms  are  interpreted 
by  them  as  evidences  of  true  seminal  loss — they  imagine  themselves  im- 
potent, and  become  the  prey  of  the  most  gloomy  forebodings.  This 
urethral  hypochondriasis  is  quite  common  in  young  men  of  nervous, 
highly  impressionable  temperament. 

While  it  is  comparatively  easy  to  identify  a  gleety  discharge,  the 
clinical  similitude  of  spermatorrhoea  and  prostatorrhoea  is  so  close  that 
there  may  be  considerable  difficulty  in  distinguishing  the  two  affections. 
They  may  both  owe  their  origin  to  the  same  causes  and  be  characterized 
by  the  same  local  symptoms — a  more  or  less  constant  discharge  of  a  clear 
viscous  fluid  which  keeps  the  orifice  of'  the  urethra  always  moist  or  the 
lips  agglutinated — an  irritable  weakness  of  the  deep  urethra,  frequent 
micturition,  sensation  of  weight  or  heaviness  in  the  perineal  region,  pain 
and  weakness  in  the  loins,  etc.  Under  the  microscope  the  prostatic  dis- 
charge is  found  to  consist  only  of  mucous  corpuscles,  epithelium-cells, 
debris  from  tubular  glands,  sometimes  casts  of  follicles,  with  complete 
absence  of  spermatozoa. 

ITo  certain  diagnosis  of  the  existence  of  true  spermatorrhcea  can  be 

made  without  microscopical  examination  of  the  fluid.     The  quantity  of 

the  discharge,  its  odor,  color,  consistence,  or  other  physical  characters  do 

not  furnish  an  absolute  test  of  the  presence  or  absence  of  spermatozoa. 

The  absence  of  these  bodies  constitutes,  it  is  true,  negative  evidence,  but 

is  insufficient,  in  view  of  the  fact  that  the  essential  characters  of  the 

seminal  fluid  become  altered  in  the  course  of  the  disease.     In  the  early 

stage  the  semen  shows  no  abnormal  quality,  but  when  the  seminal  losses 

become  frequent  and  long  continued  the  spermatozoa  diminish  materially 

in  numbers,  or  they  may  be  altogether  absent.     The  prompt  appearance 

of  spermatic  crj^stals  in  the  evacuated  fluid  is,  according  to  Ultzmann,  a 

most  characteristic  and  constant  sign  of  the  nonpresence  of  spermatozoa. 
64 
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Under  these  circumstances  the  history  of  the  case  and  the  associated 
symptoms  will  assist  in  the  diagnosis.  If  there  is  a  constant  escape  of 
fluid  not  only  after  defecation,  but  from  urethral  straining,  or  during  each 
micturition,  and  the  clinical  history  shows  the  patient  to  have  been  ad- 
dicted to  sexual  excess  and  to  have  suffered  from  pollutions,  the  evidence 
is  in  favor  of  spermatorrhoea,  although  the  result  of  the  microscopic  ex- 
amination be  negative. 

Prognosis. — The  prognosis  of  spermatorrhoea  is  by  no  means  so  un- 
favorable as  many  writers  have  maintained.  Death  from  exhaustion 
rarely  follows  pollutions,  and  its  termination  in  epilepsy,  degeneration  of 
the  spinal  cord,  dementia  paralytica,  etc.,  must  be  ascribed  to  primordial 
derangements  of  the  nervous  system,  rather  than  to  the  seminal  loss. 
In  certain  affections  of  the  brain  and  cord  spermatorrhcEa  is  merely  an 
incidental  symptom,  and  sinks  into  insignificance  in  comparison  with  the 
graver  lesions  of  the  primary  disease. 

Tlie  prognosis  is  materially  influenced  by  the  cause  which  produced 
the  disorder.  Occurring  in  the  course  of  fevers  or  convalescence  from 
acute  diseases  it  spontaneously  ceases  with  restoration  of  the  general 
health.  The  prognostic  significance  of  pollutions  occurring  in  the  course 
of  phthisis  and  other  chronic  diseases  is  measured  chiefly  by  their  de- 
bilitating and  exhausting  effect  upon  the  general  system.  When  de- 
pendent upon  phimosis,  stricture,  varicocele,  lesions  of  the  urethral  canal, 
anal  or  rectal  irritations,  it  usually  disappears  with  the  removal  of  the 
cause.  Occurring  as  a  result  of  gonorrhoeal  inflammation  of  the  genital 
tract,  the  prognosis  is  less  immediately  favorable,  as  the  local  causes  of 
irritation  are  apt  to  persist  for  some  time. 

When  the  complaint  is  of  recent  date,  and  the  emissions  take  place 
only  at  night  and  are  unaccompanied  by  local  structural  changes  or  severe 
general  symptoms,  a  favorable  result  may  be  confidently  anticipated. 
Diurnal  pollutions  always  carry  with  them  a  less  favorable  prognosis 
than  nocturnal  emissions. 

In  general  it  may  be  said  that  pollutions  are  amenable  to  treatment 
when  the  pathological  changes  are  confined  to  hyperaesthesia  or  inflam- 
nriatory  lesions  of  the  prostatic  urethra  and  ejaculatory  ducts.  Where 
this  inflammatory  stage  has  been  succeeded  ])y  an  atony  of  the  parts,  with 
paresis  of  the  motor  apparatus,  especially  when  associated  with  symptoms 
of  general  nerve  exhaustion,  the  outlook  is  not  nearly  so  favorable. 

In  regard  to  the  age  of  the  patient,  it  may  be  said  that  abnormal 
seminal  loss  occurring  in  early  life  as  a  result  of  masturbation  has  a 
more  unfavorable  prognosis  than  pollutions  from  sexual  excess  at  a  more 
mature  age,  when  the  activity  of  the  organs  is  undergoing  a  physiological 
decline.  On  tlie  other  hand,  the  greater  natural  recuperative  powers  of 
youth  constitute  a  favorable  element  of  prognosis. 
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The  family  history  and  constitutional  peculiarities  of  the  individual 
have  an  important  bearing  ujjon  prognosis.  In  persons  of  nervous,  ex- 
citable temperament,  with  hereditary  tendencies  to  hypochondriasis,  epi- 
lepsy, insanity,  etc.,  the  inherited  neuropathic  state  constitutes  an  unfavor- 
able element  in  the  prognosis. 

Treatment. — A  most  important  part  of  treatment  is  jorophylaxis. 
Since,  in  the  large  majority  of  cases,  abnormal  seminal  losses  owe  their 
origin  to  masturbation  and  sexual  excess,  the  correction  of  these  abuses 
constitutes  the  most  efficient  prophylactic  measure.  Most  young  men 
grow  up  in  absolute  ignorance  of  the  physiology  of  this  most  important 
function  of  their  physical  being  and  of  the  ruinous  effects  its  abuse  entails. 
"With  the  advent  of  puberty  they  perceive  themselves  subject  to  certain 
phenomena,  the  nature  and  significance  of  which  they  have  never  been 
taught.  The  habit  of  masturbation  is  contracted  often  thoughtlessly  and 
innocently ;  it  is  practiced  in  utter  ignorance  of  its  evil  effects,  and  the 
eyes  of  the  victim  are  only  opened  to  the  danger  when  it  has  engendered 
a  train  of  local  and  general  disorders  which  persist  long  after  the  habit 
is  abandoned. 

The  only  way  to  combat  the  evil  is  to  instruct  the  young  in  a  knowl- 
edge of  the  physiological  laws  which  pertain  to  their  sexual  organiza- 
tion. They  should  be  taught  that  the  sexual  organs  can  not  be  excited 
into  abnormal  activity  without  doing  violence  to  their  health ;  that  self- 
abuse  is  destructive  to  every  endowment  of  true  manhood,  an  infraction 
of  JSTature's  law,  the  penalty  for  which  is  debility  and  premature  de- 
cay of  power.  They  should  recognize  that  continence  is  not  incom- 
patible with  health,  that  incontinence  is  not  justifiable  on  physiological 
grounds,  and  that  harlotry  is  not  a  safe  substitute  for  marriage. 

How  best  to  impart  this  knowledge  is  an  important  problem  in  the 
education  of  childhood  and  youth.  Its  solution  requires,  in  addition  to 
courage,  tact,  discretion,  and  good  sense.  Medical  men  should  take  the 
initiative  in  this  matter.  One  can  not  too  strongly  inveigh  against  the 
false  sentiment  and  attitude  of  the  profession  in  relation  to  the  repro- 
ductive apparatus.  It  is  a  forbidden  topic ;  its  discussion  is  rebuked  as 
immodest  and  profane ;  it  is  scarcely  considered  a  proper  and  legitimate 
subject  for  scientific  inquiry.  All  knowledge  relating  to  that  function 
through  which  life  is  perpetuated,  and  with  the  preservation  of  which  is 
bound  up  the  mental,  moral,  and  physical  health  and  well-being  of  the 
individual,  is  a  sealed  book,  which  only  unwoi'thy  quacks  and  pretenders 
venture  to  open  and  with  crafty  cunning  pervert  to  their  own  selfish 
ends. 

In  the  treatment  of  spermatorrhoea,  the  form  of  the  disorder,  the  ex- 
citing cause,  and  the  coexistent  constitutional  conditions,  which  may 
stand  in  the  relation  of  cause  or  consequence,  must  be  considered. 
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Special  Treatment. — AVheu  spermatorrhcea  results  from  local  organic 
causes,  the  removal  of  the  cause  usually  suffices  to  bring  about  a  cure 
more  or  less  promptly.  Phimosis  and  other  irritable  conditions  of  the 
glans  should  be  relieved  by  circumcision  ;  varicocele  by  palliative  means 
or  radical  operation.  Stricture  and  other  lesions  of  the  urethral  canal 
should  be  treated  by  appropriate  methods.  TVhen  the  disorder  is  depend- 
ent upon  ascarides,  piles,  fissures,  eczema,  or  other  anal  or  rectal  irri- 
tations, the  removal  of  the  local  exciting  cause  is  the  first  essential  of 
cure. 

In  gonorrhoeal  prostatitis,  epididymitis,  and  chronic  inflammation  of 
the  neck  of  the  bladder,  which  are  so  constantly  accompanied  by  pollu- 
tions, the  indications  are  to  correct  the  material  lesions  which  are  the  ex- 
citing cause  of  the  seminal  loss. 

Spermatorrhoea,  symptomatic  of  constitutional  conditions,  can  be 
cured  only  by  correction  of  the  complicating  cause.  Obviously  enough 
the  cases  dependent  upon  organic  lesions  of  the  cerebro-spinal  axis  are 
little  amenable  to  treatment. 

Methodic  Treatment  should  be  leased  upon  a  clear  comprehension  of 
the  pathological  condition  ^jresent  and  adapted  to  the  stage  of  the  disor- 
der. AVe  have  seen  that  in  the  large  proportion  of  cases  the  exciting 
cause  of  the  pollutions  is  a  subacute  or  chronic  inflammation  of  the  pros- 
tatic mucous  membrane  and  ejaculatory  ducts  with  perverted  innervation 
of  the  motor  apparatus.  The  indications  of  treatment  are  to  correct  the 
hyperaesthesia  and  hypersemia  of  the  prostatic  mucous  membrane,  to  calm 
the  irritability  of  the  motor  apparatus,  and  to  diminish  the  excitability  of 
the  reflex  spinal  center.  This  can  be  most  successfully  accomplished  by 
a  combination  of  general  and  local  measures.  In  a  more  advanced  stage, 
when  the  local  inflammatory  condition  has  been  succeeded  by  atony  of  the 
parts,  a  modification  of  treatment  is  necessary. 

In  addition  to  local  structural  changes,  spermatorrhoea  is  character- 
ized by  nutritive  and  nervous  disorders,  hence  a  general  tonic  course  of 
treatment  is  indicated.  All  hygienic  and  other  measures  calculated  to 
build  up  the  general  health  should  be  employed.  The  habits  of  life 
should  be  regulated,  a  substantial  and  nutritious  diet  ordered,  highly 
seasoned  articles  of  food  should  be  proscribed  ;  the  last  meal  at  night 
siiould  always  be  light  and  simple.     Alcohol  is  objectionable. 

Any  pathological  modifications  of  the  urine  should  be  corrected,  and 
the  bladder  thoroughly  evacuated  just  before  retiring.  A  full  bladder 
favors  erection,  and  as  pollutions  commonly  occur  toward  morning,  the 
patient  should  be  directed  to  awaken  and  empty  his  bladder  before  morn- 
ing. The  expedient  of  using  an  alarm-clock  renders  this  advice  practica- 
ble. The  patient  should  sleep  on  a  hair  mattress  and  pillow,  with  light 
covering,  and  always  lie  upon  the  side.     In  a  dorsal  position  the  distended 
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bladder  presses  upon  the  return  blood-vessels,  thus  increasing  the  conges- 
tion of  the  prostatic  urethra. 

Since  pollutions  occur  from  the  excitation  of  dream  impressions, 
which  are  often  but  the  reflection  of  waking  thoughts  and  desires,  the 
patient  should  not  allow  his  mind  to  be  occupied  during  the  day  with 
sexual  thoughts  or  imaginations ;  every  form  of  erotic  excitement  should 
be  avoided. 

If  the  patient  be  married,  abstinence  from  sexual  intercourse  should  be 
enjoined  for  a  period  until  the  sexual  organs  regain  their  vigor  by  repose 
and  proper  treatment.  Sexual  intercourse,  carefully  regulated  and  in- 
dulged with  moderate  frequency,  is  beneficial  in  most  cases,  but  excite- 
ment without  gratification  is  always  harmful. 

Excessive  and  exhausting  mental  exercise  should  be  avoided.  Horse- 
back riding  is  objectionable,  on  account  of  the  tendency  to  cause  local 
congestion  and  irritation  of  the  sexual  organs. 

Tlie  tonic  eifect  of  hydrotherapeutic  measures  should  be  utilized ;  the 
patient  should  be  directed  to  use  saline  douches  night  and  morning  to  the 
genital  parts  and  over  the  lower  portion  of  the  spine,  followed  by  friction 
with  a  coarse  towel  until  a  healthy  glow  of  the  surface  is  established.  In 
some  cases  a  hip-bath,  or  hot  douches  alternated  with  cold,  yield  equally 
good  results. 

Drags, — While  no  drug  exercises  a  specific  curative  action  upon  sper- 
matorrhoea, yet  the  use  of  certain  remedies  is  undoubtedly  beneficial 
when  employed  with  discrimination  and  with  an  intelligent  adaptation  to 
the  pathological  condition  present.  In  general,  it  may  be  said  that  seda- 
tives are  indicated  in  the  early  irritable  stage  of  the  disorder,  while  an 
essentially  stimulating  and  tonic  treatment  is  adapted  to  the  more  ad- 
vanced, atonic  stage. 

Bromide  of  potassium  exerts  an  undoubted  calmative  influence  upon 
the  abnormal  excitability  of  the  genital  center.  Camphor,  lupulin,  cannabis 
indica,  and  hyoscyamin,  are  also  reputed  to  possess  this  property.  In 
most  cases  I  am  accustomed  to  order  the  bromide,  fifteen  grains,  in  combina- 
tion with  tincture  of  the  chloride  of  zinc,  fifteen  drops  after  each  meal, 
with  a  double  dose  at  bedtime.  In  an  irritable,  spasmodic  condition  of 
the  ejaculatory  apparatus,  which,  as  before  intimated,  has  certain  analogies 
with  irritability  of  the  neck  of  the  bladder  attended  with  incontinence  of 
urine,  belladonna,  or  its  alkaloid  atropia,  is  one  of  the  most  efficient  reme- 
dies. Gelsemium  is  another  remedy  of  undoubted  therapeutic  worth,  the 
value  of  which  I  have  tested  in  numerous  cases. 

In  the  atonic  stage,  phosphorus,  iron  and  strychnia,  coca  erythroxylon, 
quinine,  and  other  nerve  and  nutritive  tonics  are  indicated.  They  im- 
prove the  tone  of  the  nervous  system,  and  relieve  the  neurasthenic  symp- 
toms  which   are   so  constant  an  accompaniment.     Phosphorus   may  be 
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given  in  the  form  of  pliosphide  of  zinc,  phosphoric  acid,  or  pure  phos- 
phorus, in  combination  with  iron  or  strychnia,  or  both.  Daniiana,  avena 
sativa,  and  otlier  remedies  of  this  class  recommended  for  their  aphrodisiac 
properties,  I  have  used  largely,  without  being  able  to  convince  myself  that 
they  possessed  any  special  value.  A  most  excellent  remedy  is  a  combina- 
tion of  a  tincture  of  iron  and  cantharides  in  the  proportion  of  twelve 
parts  of  the  former  to  two  of  the  latter,  fifteen  drops  of  which  should  be 
given  after  meals  three  times  a  day. 

Local  Treatment. — The  seat  of  the  pathological  disorder  and  its  easy 
accessil)ility  suggest  the  use  of  direct  topical  applications. 

The  most  effective  means  of  relieving  the  irritability  of  the  prostatic 
urethra  is  the  systematic  introduction  of  full-sized  conical  steel  sounds, 
which  overcome  the  hypersesthesia  and  relieve  congestion  by  distention 
and  pressure  and  the  contact  of  a  cold  surface.  They  should  be  used  as 
large  as  the  capacity  of  the  urethra  will  permit,  a  congeni  tally  small 
meatus  being  divided,  if  necessarj'-,  to  admit  the  passage  of  an  instrument 
26  to  30  French  scale.  They  should  be  introduced  every  other  day,  and 
allowed  to  remain  from  five  to  twenty  minutes.  The  good  effects  of  this 
procedure  in  relieving  the  abnormal  sensitiveness  of  the  urethra  are  as 
appreciable  to  the  patient  as  to  the  surgeon. 

The  psychropliore  or  cold-water  sound  of  Winternitz  acts  much  in 
the  same  way,  by  combining  the  effect  of  mechanical  pressure  with  the 
sedative  influence  of  cold  on  the  caput  gallinginis  and  the  prostatic  ure- 
thra. By  means  of  this  appliance  a  current  of  any  desired  temperature 
may  be  kept  continually  flowing  through  the  tube  for  fifteen  to  twenty 
minutes  or  longer  at  each  sitting.  It  is  desirable  to  begin  with  water  of 
ordinary  temperature,  which  may  be  gradually  lowered. 

A  more  indirect  but  sometimes  equally  efiicient  means  of  applying  dry 
cold  to  the  prostate  is  by  the  use  of  the  rectal  cold-water  sound.  It  is 
especially  indicated  in  cases  where  the  existence  of  piles  or  inflammation 
of  the  seminal  vesicles  act  as  exciting  or  complicating  causes  of  the  semi- 
nal incontinence.  The  use  of  hot  rectal  douches  is  often  followed  by 
marked  relief  in  inflammatory  conditions  of  the  prostate. 

The  application  of  astringents  and  caustics  to  the  prostatic  urethra 
constitutes  a  most  efficient  method  of  treatment,  especially  when  the  in- 
flammation is  circumscribed  to  a  limited  area  involving  the  orifices  of  the 
ejaculatory  ducts.  The  brilliant  results  of  cauterization  claimed  by 
Lallemand  and  his  followers  have  not  always  been  substantiated  by  the 
experience  of  otliers.  While  it  constitutes  a  most  valuable  resource  in 
certain  selected  cases,  the  method  has  by  no  means  the  universality  of  ap- 
plication claimed  by  its  originator. 

Cauterization  of  the  pars  prostatica  may  be  effected  by  the  jporte 
remede  of  Lallemand,  by  Langlebert's  modification,  which  possesses  cer. 
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tain  advantages,  or  by  any  of  the  nnmerous  urethral  applicators  devised 
for  this  purpose.  The  caustic  may  be  used  combined  with  an  ointment 
by  means  of  cupped  sounds  or  ointment  bougies,  or  in  the  form  of 
suppositories  by  DitteVs  parte  remede^  or  other  appliances  for  introduc- 
ing suppositories  of  any  desired  strength.  In  using  Y)\\X^%  jporte  remede 
for  the  purpose  of  cauterization  a  small  suppository  containing  0*02 
grammes  of  nitrate  of  silver  in  combination  vv^ith  cacao-butter  is  inserted 
into  the  opening  of  the  catheter,  previously  introduced  into  the  urethra, 
and  is  pushed  down  and  deposited  in  the  prostatic  urethra.  This  method 
possesses  the  advantages  of  accuracy  and  precision ;  a  given  amount  of 
the  remedy  may  be  deposited  at  any  desired  point.  The  effect  of  cauteri- 
zation is  manifest  in  a  sharp,  stinging  pain,  sometimes  bleeding,  with 
more  or  less  vesical  tenesmus,  which  may  be  relieved  by  rest  in  bed  and 
cold  compresses  to  the  perinseum.  Ordinarily  a  single  cauterization  is 
insufficient,  and  the  procedure  must  be  repeated  two  or  three  times.  A 
modified  cauterization  may  be  effected  by  the  use  of  liquid  injections  or 
instillations  of  nitrate  of  silver  by  means  of  Ultzmann's  or  Keyes's  deep 
urethral  syringe. 

Equally  good  results  are  obtained  in  the  majority  of  cases  by  the  use 
of  astringents  which  may  be  introduced  in  the  form  of  suppositories  or 
liquid  injections  carried  directly  into  the  prostatic  urethra.  Weak  solu- 
tions of  nitrate  of  silver,  carbolic  acid,  sulphate  of  zinc,  tannin,  hydrastis, 
pinus  canadensis  may  be  employed  for  this  purpose. 

Electrical  Treatment. — Electricity,  when  intelligently  employed,  is  a 
most  valuable  addition  to  our  therapeutical  resources,  especially  in  an 
advanced  stage  of  tlie  disorder.  In  the  generality  of  cases  the  use  of  the 
galvanic  current  yields  the  best  results.  The  negative  electrode  should 
be  introduced  into  the  urethra  or  against  the  orifices  of  the  ejaculatory 
ducts,  and  the  positive  pole  be  placed  over  the  peringeum. 

The  current  should  be  mild,  rarely  exceeding  four  milliamperes,  and 
the  duration  of  its  application  at  each  sitting  should  be  only  a  few 
minutes.  In  order  to  secui-e  the  best  results  from  this  treatment  it 
should  be  employed  at  first  daily,  afterward  two  or  three  times  a  week, 
for  two  or  three  months.  Its  results  in  relieving  the  irritability  of  the 
urethra  and  arresting  the  discharges  are  often  most  gratifying. 

Local  faradization  may  be  advantageously  substituted  for  the  constant 
current  in  cases  characterized  by  diminished  sensation  or  anesthesia  and 
deficient  erectile  power.  "When  the  faradic  current  is  used  it  is  better  to 
introduce  the  cathode  into  the  rectum,  and  apply  the  other  electrode  over 
the  bulb  of  the  urethra  and  external  genitals.  It  should  be  used  with 
caution,  however,  as  its  stimulating  effect  may  be  followed  by  an  increase 
in  the  frequency  of  the  pollutions. 

Certain  instrumental  appliances  in  the  shape  of  plugs  or  other  devices 
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for  compressing  tlie  prostate,  liiglilj  recommended  bj  Trousseau  and 
others,  are  of  doubtful  efficacy,  besides  being  unpleasantly  borne  by  the 
patient. 

Castration  is  only  mentioned  to  be  condemned  as  an  unscientific  and 
barbarous  practice. 

Marriage  as  a  remedy  for  abnormal  seminal  losses  is  often  recklessly 
and  injudiciously  recommended.  Unquestionably,  moderate  sexual  inter- 
course constitutes  a  most  efficient  hygiene  for  the  sexual  organs,  and  in  a 
majority  of  cases,  when  the  pollutions  have  not  induced  actual  impotence, 
it  may,  after  a  judicious  course  of  treatment,  be  safely  advised  to  com- 
plete the  cure.  But  the  view  that  a  woman  may  be  properly  utilized  as 
a  therapeutic  agent  can  not  be  too  strongly  condemned,  as  degrading  to 
the  dignity  of  womanhood  and  subversive  of  the  higher  ends  for  which 
marriage  is  instituted.  Marriage  is  a  partnership  formed  for  mutual  ad- 
vantage, enjoyment,  and  the  propagation  of  the  species.  Each  contract- 
ing party  should  contribute  a  sufficient  amount  of  virile  energy  and 
health  to  make  these  objects  realizable.  But  a  man  whose  contribution 
to  the  capital  stock  is  an  emasculate  manhood,  an  impaired  virility,  and 
a  barren  capacity,  cheats  and  defrauds  his  partner.  Especially  would  we 
protest  against  the  admissibility  to  marriage  of  worn-out  roues  and 
libertines,  who  have  exhausted  their  sexual  forces  by  a  long  course  of 
sensual  excess,  and  who  seek  to  rekindle  upon  the  altar  of  marriage  the 
fires  of  a  wasted  and  burned-out  passion. 


II.   IMPOTENCE. 

Definition. — The  power  of  copulation,  or  the  ability  to  perform  the 
sexual  act,  is  the  normal  condition  of  every  healthy  adult  during  the 
physiological  period  of  virility.  The  loss  of  this  power  constitutes  im- 
potence, and  may  be  due  either  to  organic  causes,  to  incompleteness  or 
absence  of  erection,  or  to  a  precipitancy  of  the  reflex  act  of  ejaculation 
before  intromission  of  the  penile  organ  and  consummation  of  the  act. 
The  man  who  is  impotent  is  practically  sterile,  although  the  semen  may 
contain  spermatozoa,  for  the  mechanical  reason  that  he  is  unable  to  de- 
posit it  in  the  generative  tract  of  the  female. 

It  is  important  to  have  a  clear  understanding  of  the  distinction  be- 
tween impotence  and  sterility.  Wliile  inability  to  accomplish  the  sexual 
act  may  be  associated  with  loss  of  procreative  power,  yet  one  function 
may  be  preserved  in  entire  integrity  while  the  other  is  impaired  or  com- 
pletely lost.  There  may  be  a  complete  abolition  of  the  generative  faculty 
in  a  man  capable  of  consummating  the  sexual  act  normally  and  with  full 
vigor.     He  is  unable  td  procreate  because  his  seminal  fluid  is  absent  or 


IMPOTENCE.  lOlT 

lacking  in  the  essential  elements  of  fecundation — the  spermatozoa — or 
these  bodies  are  altered,  malformed,  or  deficient  in  vitality.  As  examples 
of  the  preservation  of  potency  with  loss  of  fecundating  power  may  be 
mentioned  a  class  of  eunuchs  whose  testicles  have  been  removed  without 
other  mutilation,  and  men  whose  vasa  deferentia  have  been  occluded  by  a 
double  epididymitis,  in  whom  strong  sexual  desire,  the  power  of  erection 
and  ejaculation,  attended  with  normal  specific  sensations,  may  exist  in 
full  activity. 

Impotence  may  be  absolute  or  relative  ;  there  may  be  a  permanent  ab- 
sence of  virility,  or  merely  a  temporary  abeyance  of  this  power.  Since 
in  its  broadest  sense  impotence  means  inability  to  consummate  marriage, 
it  is  evident  that  this  definition  embraces  pathological  conditions  of  a 
diverse  character.  It  may  depend  upon  abnormal  physical  conditions 
which  act  as  mechanical  obstacles  to  the  introduction  of  the  male  organ 
in  the  vagina,  or  it  may  result  from  disorders  of  the  nervous  and  muscu- 
lar systems  concerned  in  the  mechanism  of  the  complex  act  of  erection 
and  ejaculation. 

It  is  a  question  whether  the  impotentia  coeundi  due  to  organic  causes 
should  properly  be  classed  as  true  impotence.  The  subjects  of  this  form 
of  impotence  are  often  endowed  with  strong  desire  and  the  mechan- 
ism of  erection  is  normal ;  there  is  simply  an  inability  to  perform  the 
sexual  act  under  existing  conditions.  When  these  structural  impediments 
are  removed,  as  they  often  may  be  by  surgical  art,  potency  is  found  to  be 
unimpaired. 

Physiology  of  Erection-. — Since  erection  is  the  essential  condition 
of  jpotentia  coeundi^  it  is  necessary  to  have  a  clear  knowledge  of  the 
mechanism  of  normal  erection  in  order  to  understand  the  pathological 
conditions  which  cause  impotence.  Erection  is  determined  mechanically 
by  the  distention  of  the  blood-vessels  and  erectile  tissues  of  the  penis 
with  blood,  causing  an  augmentation  of  its  volume,  with  increased  hard- 
ness, rigidity,  and  raising  of  the  organ.  This  process  is  essentially  under 
the  control  of  the  nervous  system.  Under  the  influence  of  the  nervi 
erigontes  which  take  their  origin  from  the  second,  more  rarely  the  third, 
sacral  nerve,  there  is  a  relaxation  of  the  muscular  fibers  of  the  cavernous 
tissue,  permitting  a  free  influx  of  arterial  blood,  entirely  filling  the  short 
arterial  branches  anastomosing  in  the  cavernous  spaces.  At  the  same 
time  there  is  a  compression  of  the  efferent  veins  by  the  smooth  muscular 
fibers  of  the  corpora  cavernosa,  which  hinders  the  reflux  of  the  blood,  and 
by  its  retention  prolongs  and  strengthens  the  erection. 

According  to  Landois,  while  the  impulse  to  erection  is  obtained  by  in- 
creased supply  of  arterial  blood,  the  full  completion  of  the  act  is  brought 
about  by  the  activity  of  the  following  transversely  striped  muscles :  1. 
The  ischio  cavernosi,  by  their  tendinous  union  surrounding  the  penis ;  when 


1018      FUNCTIONAL  DISORDERS  OF   THE   MALE  SEXUAL  ORGANS. 

they  contract  they  compress  the  root  of  the  penis  from  above,  and  later- 
ally, so  that  the  outflow  of  blood  is  hindered.  2.  The  deep  transversi 
perinei,  perforated  by  the  vense  profundae  coming  from  the  corpora  caver- 
nosa, which  in  contracting  compress  these  veins  by  their  tense  horizon- 
tal fibers.  3.  The  bulbo-cavernosus  is  concerned  in  the  hardening  of  the 
urethral  corpus  spongiosum  as  it  compresses  the  bulb  of  the  urethra. 
All  these  muscles  are  partly  under  control  of  the  will,  whereby  erection 
may  be  increased;  normally,  however,  their  contraction  is  excited  reflex 
ly  by  stimulation  of  the  sensory  nerves  of  the  penis. 

Ejaculation  takes  place  normally  when  the  penis  is  in  full  erection. 
During  erection  the  orifices  of  the  ejaculatory  ducts  are  directed  forward 
and  the  passage  from  the  urethra  to  the  bladder  is  closed  by  the  swelling 
of  the  caput  gallinaginis.  As  a  result,  while  the  semen  may  be  readily 
discharged  during  erection,  a  barrier  is  formed  to  the  passage  of  urine. 
During  the  act  of  erection  the  urethral  glands  begin  to  secrete,  and  their 
secretion  may  appear,  if  the  erection  is  prolonged  before  ejaculation,  as  a 
clear  viscid  fluid  at  the  meatus.  The  act  of  ejaculation  is  brought  about 
by  the  reflex  stimulation  of  the  ejaculatory  center  in  the  spinal  cord. 
When  the  seminal  fluid  is  poured  out  through  the  ejaculatory  ducts  it 
collects  in  the  bulbous  urethra,  between  the  erectile  tubercle  behind  and 
the  compressor  urethrse  in  front,  until  by  mechanical  distention  of  the 
canal  it  excites  a  reflex  contraction  of  the  bulbo-cavernosus  muscle  of  a 
spasmodic  character  whereby  it  is  forcibly  expelled  in  a  series  of  gushes 
from  the  urethra.  Immediately  preceding  and  coincident  with  ejacula- 
tion a  sensation  of  voluptuous  excitement  is  experienced. 

It  is  probable  that  the  spermatozoa  ejaculated  represent  the  accumula- 
tion stored  in  the  seminal  vesicles  rather  than  the  immediate  secretion  of 
the  testicles. 

Eckhard  showed  that  erection  can  be  excited  by  stimulation  of  the 
erigent  nerves,  but  is  impossible  after  their  division.  He  also  found  that 
erection  occurred  from  stimulation  of  the  higher  regions  of  tlie  cord  as 
well  as  the  pons  and  crura  cerebri,  from  which  he  concluded  tliat  the 
motor  impressions  were  conveyed  by  fibers  of  the  erigent  nerves  which 
pass  down  the  cord.  Goltz  found  that  erection  was  much  more  powerful 
and  promptly  excited  by  irritation  of  the  sensory  nerves  of  the  penis 
after  division  and  separation  of  the  lumbar  segment  of  the  cord  ;  and 
from  this  he  concluded  that  there  was  an  independent  center  for  erection 
in  the  lower  portion  of  the  cord  ;  also,  that  the  brain  exercised  a  more  or 
less  dominating,  inhibitory  action  upon  erection — a  conclusion  confirmed 
by  the  clinical  manifestations  of  psychical  impotence. 

Irritation  of  the  spinal  cord  of  the  most  varied  character  from  dis- 
ease, concussion,  or  other  injury,  may  occasion  erection ;  indeed,  priapism 
is  one  of  the  first  indications  of  incipient  tabes.     Stimulation  of  the 
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medulla  oblongata  bj  asphyxiated   blood  or  by  muscarine  excites  erec- 
tion. 

Erection  may  be  excited  by  peripheral  or  psychical  impressions.  As 
illustrations  of  the  former,  may  be  mentioned  the  morning  fullness  of  the 
bladder,  various  local  irritations  of  the  urethra,  bladder,  and  rectum,  also 
the  mechanical  stimulation  of  the  sensory  nerves  of  the  penis  from  fric- 
tion of  the  glans  in  masturbation.  As  illustrations  of  the  latter  may  be 
instanced  lascivious  or  lustful  thoughts,  the  sight  or  contact  with  women. 
While  partly  under  the  control  of  the  will,  erection  may  manifest  itself 
independently  of  the  will,  or  it  may  fail,  notwithstanding  the  most  press- 
ing desire  or  the  strongest  effort  of  the  will.  Mere  imagination  may  ex- 
cite erection,  and  it  may  be  arrested  or  neutralized  by  a  sentiment  of  fear, 
disgust,  or  modesty. 

The  act  of  ejaculation  is  in  a  measure  also  controlled  by  the  will ;  after 
a  certain  degree  of  excitement,  however,  the  ejaculative  sensation  becomes 
so  exalted  that  the  motor  influences  which  complete  the  act  are  irrepressi- 
ble. The  inhibitory  action  of  the  will  over  the  reflex  center  is  excep- 
tionally developed  in  certain  individuals.  This  repressive  influence  of 
the  will  is  not  infrequently  utilized  by  married  men,  who,  in  order  to 
avoid  impregnation,  are  accustomed  to  delay  emission  until  after  with- 
drawal of  the  penis  from  the  vagina. 

From  these  physiological  facts  it  will  appear  that  the  normal  evacua- 
tion of  the  seminal  fluid  is  a  complex  motor  act  the  mechanism  of  which  in- 
volves the  nervous,  vascular,  and  muscular  systems.  In  a  perfectly  healthy 
condition  there  is  a  harmonious  and  co-ordinate  action  of  these  elements. 

In  normal  coitus  erection  and  ejaculation  usually  result  from  the 
combined  influence  of  central  and  peripheric  stimuli.  The  central  im- 
pulse awakened  by  desire  or  erotic  excitement  is  quite  sufficient  to  excite 
erection,  but  insufficient  to  arouse  the  ejaculation  center  which  transmits 
the  motor  influence  to  the  seminal  vesicles  and  stimulates  them  to  con- 
traction and  expulsion  of  their  contents.  The  mechanical  stimulus  of 
the  sensory  nerves  of  the  penis  from  contact  with  the  rugae  of  the  vagi- 
nal walls  determines  ejaculation.  In  a  healthy  state  this  coeflicient  action 
of  the  mechanical  stimulus  is  essential  to  the  discharge  of  the  reflex,  and 
the  transition  into  a  morbid  state  may  be  measured  by  the  progressive 
diminution  of  the  peripheral  impulse  necessary  to  provoke  ejaculation. 
In  the  large  class  of  cases  of  impotence  from  irritable  weakness  there  is 
an  abnormal  excitability  of  the  motor  apparatus  with  increased  mobility 
of  the  reflex  center,  and  ejaculation  takes  place  without  mechanical  cause, 
during  intromission,  or  even  before  actual  contact. 

It  will  thus  be  seen  that  in  the  large  proportion  of  cases  impotence  is 
essentially  an  ataxia  of  the  genital  system  characterized  by  incoordina- 
tion of  the  expulsive  and  retentive  muscles,  and  presenting  certain  analo- 
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gies  with  tabes.  This  disordered  action  is  due  to  a  disturbance  of  the 
equihbrium  of  the  motor  influences  emanating  from  the  brain,  the  sensory 
nerves,  and  the  reflex  spinal  center. 

Classification. — Different  divisions  of  the  several  forms  of  impo- 
tence have  been  made  by  different  authors.  The  following  classification 
appears  to  the  writer  to  be  the  simplest  and  most  scientific.  According 
to  the  more  prominent  etiological  element  present  in  each  case,  the  follow- 
ing forms  may  be  distinguished  : 

1.  Organic  impotence.  2.  Psychical  impotence,  including  relative 
impotence.     3.  Irritable  impotence.     4.  Paralytic  impotence. 

Organic  Impotence. — Under  this  head  are  grouped  various  defects, 
mutilations,  malformations,  and  vicious  directions  of  the  penile  organ, 
which  physical  conditions  preclude  the  possibility  of  successful  sexual 
intercourse. 

The  cases  of  complete  absence  of  the  penis  are  of  too  rare  occurrence 
to  merit  consideration.  Small  size  of  the  penis  is  a  relative  cause  of  im- 
potence. The  penile  organ  may  be  abnormally  short,  or  its  available 
length  may  be  reduced  by  the  contiguous  existence  of  a  tumor,  scrotal  her- 
nia, elephantiasis,  or  an  overhanging  or  protuberant  belly  which  prevents 
the  close  approach  essential  to  copulation.  Excessive  size  of  the  penis 
has  been  mentioned  by  certain  authorities  as  a  cause  of  impotence.  Cases 
are  instanced  in  which  stone  in  the  bladder  or  strictures  have  determined 
a  hypertrophy  of  the  penis  until  it  acquired  such  dimensions  as  to  render 
intromission  impossible.  Extreme  size  of  the  penis  involves  only  a  rela- 
tive incapacity  for  intercourse. 

Hypospadias  and  epispadias  when  extensive,  with  or  without  extreme 
curvation,  involve  impotence  as  well  as  sterility  simpl}'-  from  the  vice  of 
conformation  which  prevents  the  deposition  of  the  semen  in  the  genital 
canal  of  the  female.  A  slight  hypospadias  does  not  necessarily  involve 
impotence  or  even  sterility.  The  semen  may  be  deposited  in  the  lower 
part  of  the  vagina  and  impregnation  follow.  A  short  frsenum  may  cause 
distortion  of  the  penis  and  prevent  intromission. 

Distortions  or  deviations  in  the  direction  of  the  penis,  due  to  inflam- 
mations or  deposits  of  various  kinds  in  the  erectile  tissue  or  fibrous 
sheaths  of  the  corpora  cavernosa,  may  be  sufficiently  pronounced  to  pre- 
vent intromission.  Cicatricial  induration,  gummata,  and  calcifications  of 
the  corpora  cavernosa  have  been  assigned  as  causes. 

The  various  diseases  of  the  testicles  liave,  as  a  rule,  a  closer  causal 
connection  with  sterility,  but  they  are  not  infrequently  causes  of  impo- 
tence. Anaemia  and  atrophy  of  tlie  testes,  tul)ercular  affections,  syphilitic 
sarcocele,  sarcomatous  and  cancerous  infiltrations,  by  displacing  or  disor- 
ganizing the  secretory  structures  of  the  organs,  may  be  followed  bv  both 
sterility  and  impotence. 
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Psychical  Impotence. — Xo  fact  better  establislies  the  controlling 
and  dominating  influence  of  the  mind  over  the  genital  function  than  the 
existence  of  this  neurosis.  An  individual  may  have  all  the  appearances 
of  virility,  with  strong  sexual  desire,  yet  when  he  attempts  sexual  inter- 
course he  fails,  from  a  nervous  apprehension  of  his  inability  to  perform 
the  act.  In  consequence  of  the  high  degree  of  nervous  excitement,  the 
inhibitory  action  of  the  brain  over  the  genito -spinal  center  is  intensified, 
and  the  erection  fails  at  the  critical  moment. 

This  form  of  impotence,  which  is  of  a  purely  psychical  order,  has 
been  termed  imaginary  impotence,  since  the  individual  is  impotent  from 
the  sole  fact  that  he  imagines  himself  to  be  impotent.  It  is  most  com- 
monly met  with  in  the  young  or  newly  married,  and  is  often  the  expres- 
sion of  inexpei'ience  rather  than  of  incapacity. 

A  young  man  contemplating  matrimony,  in  order  to  test  his  virility 
or  fitness  for  marriage,  may  attempt  intercourse  with  a  prostitute  and  fail, 
and  in  consequence  imagine  that  he  is  impotent.  He  does  not  reflect  that 
the  conditions  of  sexual  intercourse  in  married  life  and  illicit  cohabita- 
tion are  altogether  different.  Indifference  or  disgust,  inspired  by  some 
act  or  speech  of  the  prostitute,  shame,  the  fear  of  contracting  disease,  all 
tend  to  induce  a  state  of  mental  perturbation  which  takes  away  the  power 
of  performance. 

A  newly  married  man,  in  the  eagerness  to  consummate  the  marriage, 
may  fail  simply  from  the  impetuosity  which  attends  overwrought  desire. 
The  mortification  which  results  from  this  failure  in  the  marriage-bed  is 
apt  to  beget  a  timidity  and  distrust  of  his  powers  which  may  render  him 
really  impotent.  Fortunately,  in  most  of  these  cases  confidence  is  re- 
gained by  repetitions  of  the  act,  and  this  abnormal  condition  sponta- 
neously disappears  under  the  corrective  influence  of  the  sexual  hygiene  of 
married  life. 

The  influence  of  fear  and  dread  on  the  production  of  erection  may 
sometimes  be  studied,  as  suggested  by  Ultzmann,  in  the  examination  of 
such  patients  by  sounds.  "  When  they  have  unfastened  their  clothes  and 
stretched  themselves  on  the  table  the  penis  is  seen  gradually  to  shrink, 
grow  smaller,  and  to  move  in  a  worm-like  manner.  The  corpora  caver- 
nosa become  smaller  and  harder.  To  the  touch  the  penis  feels  cartilagi- 
nous ;  the  skin  shows  transverse  folds  due  to  the  contraction  of  the  cor- 
pora cavernosa.  These  appearances  can  only  be  explained  by  spasmodic 
contraction  of  the  organic  muscular  fibers,  which  are  imbedded  in  the 
trabeculaB  of  the  corpora  cavernosa.  This  constriction  is  a  manifestation 
of  the  action  of  the  inhibitory  nerves  of  erection,  stimulated  by  the  fear 
and  dread  of  catheterism.  In  exactly  the  same  way,  then,  other  purely 
psychical  influences  stimulate  the  action  of  the  inhibitory  nerves,  and  the 
patient  is  at  such  moments  impotent." 
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Among  tlie  causes  of  this  form  of  impotence  may  be  sexual  indiffer- 
ence, sudden  shock,  violent  emotions,  as  excessive  grief,  fright,  intense 
and  long-continued  mental  preoccupation,  etc.  As  an  instance  of  the 
latter  may  be  mentioned  the  oft-quoted  case  of  Grimaud  de  Caux,  that 
of  a  celebrated  mathematician,  whose  thoughts  at  the  critical  moment 
always  went  wandering  toward  the  solution  of  some  comjjlicated  problem. 
His  wife  finally  succeeded  in  keeping  him  "  on  amorous  thoughts  intent " 
sufficiently  long  for  an  ejaculation,  by  the  expedient  of  making  him 
slightly  intoxicated,  so  that  he  forgot  his  problems.  E-oubaud  relates 
cases  of  impotence  in  previously  healthy  men  following  the  shock  of  a 
railway  accident,  grief  at  the  death  of  a  beloved  wife,  etc.  Ultzmann 
instances  similar  cases  which  have  come  under  his  observation,  also  impo- 
tence from  the  loss  of  money  and  property. 

The  sufferers  from  this  form  of  impotence  have  in  most  cases  been 
addicted  to  masturbation  or  other  abuse  of  the  generative  organs  and 
still  have  pollutions  or  spermatorrhoea,  the  existence  of  which  they  ac- 
cept as  an  evidence,  and  at  the  same  time  as  sufficient  cause,  for  this 
fancied  loss  of  virility. 

Relative  Impotence. — By  this  term  is  understood  the  inability  to  per- 
form  the  sexual  act  with  certain  women,  while  with  others  it  may  be 
normally  consummated.  This  form  of  impotence  is  not  infrequently 
found  in  loveless  marriages  contracted  from  mercenary  motives,  where 
the  parties  are  of  incompatible  temperament.  Unquestionably  the  spirit- 
ual element  of  love,  as  well  as  affinity  and  mutual  attraction,  play  an 
important  njle  in  exciting  desire,  which  is  an  essential  preliminary  to 
the  proper  performance  of  the  sexual  act.  Many  men  and  most  women 
are  so  constituted  that  this  moral  sentiment  is  a  prerequisite  or  necessary 
condition  of  physical  passion.  Without  it  the  sexual  nature  remains 
dormant  and  indifferent. 

Apathy,  coldness,  or  repugnance  on  the  part  of  a  wife  often  extin- 
guishes sexual  desire  on  the  part  of  the  man,  and  may  be  responsible  for 
this  relative  impotence,  wliich  immediately  disappears  outside  the  mar- 
riage-bed. A  man  may  be  impotent  with  a  frigid  and  indifferent  M'ife, 
while  the  opposite  is  the  case  with  a  passionate  prostitute. 

Irritable  Impotence. — The  impotence  due  to  irritable  weakness 
of  the  genital  organs,  with  abnormal  excitability  of  the  reflex  centers, 
represents  by  far  the  largest  proportion  of  cases.  Perfectly  normal 
coitus  involves  not  only  desire  and  erection  sufficiently  powerful  for 
penetration,  but  also  sufficiently  lasting  to  admit  of  a  series  of  movements 
during  a  certain  time,  M^liich  act  as  a  mechanical  stimulus  to  the  reflex 
discharge.  The  inability  to  have  a  powerful  and  lasting  erection,  and 
premature  ejaculation,  are  the  distinguishing  features  of  this  form  of 
impotence,  which  varies  in  degree  in  different  cases.     There  may  be  only 
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feeble  desire,  the  erection  may  be  partial,  irregular,  or  of  sucli  short 
duration  that  the  ejaculation  of  semen  takes  place  ante  portas — before 
intromission.  In  another  class  of  cases  sexual  desire  and  erection  are 
strong  and  penetration  possible,  but  ejaculation  takes  place  prematurely, 
during  or  immediately  after  intromission,  rendering  satisfactory  inter- 
course impossible. 

While  this  form  of  impotence  may  be  manifest  in  persons  of  a  highly 
excitable  temperament,  simply  from  a  peculiarity  of  nervous  organization, 
the  origin  of  the  trouble  may  be  most  commonly  traced  to  masturbation 
or  other  forms  of  sexual  excess.  As  a  result  of  this  abnormal  irritation 
of  the  genital  passages  there  have  been  induced  a  hypersemia  and  hyper- 
sesthesia  of  the  mucous  membrane  of  the  prostatic  urethra,  in  consequence 
of  which  the  nerves  which  excite  the  reflex  act  of  ejaculation  respond  to 
an  abnormally  slight  stimulus,  either  peripheral  or  central. 

Such  individuals  will  always  be  found  to  have  a  hypersensitive  urethra. 
Upon  the  introduction  of  a  sound  the  canal  is  found  sensitive  throughout. 
When  it  reaches  the  prostatic  portion  the  hypersesthesia  is  so  pronounced 
that  it  occasions  the  most  intense  pain.  The  mucous  membrane  of  this 
region  seen  under  the  endoscope  is  found  to  be  hypersemic,  swollen,  of  a 
cherry-red  or  livid  color,  and  bleeding  easily.  Associated  with  this 
morbid  alteration  in  the  mucous  membrane,  which  renders  it  especially 
vulnerable  and  disposed  to  take  offense  at  the  slightest  provocation,  there 
is  oftentimes  an  enlargement  and  patulousness  of  the  ejaculatory  ducts, 
permitting  of  a  more  ready  escape  of  the  contents  of  the  seminal  vesicles. 

The  impotence  which  not  infrequently  follows  gonorrhoeal  inflamma- 
tion, especially  when  com.plicated  with  posterior  urethritis  and  epididy- 
mitis, stricture,  etc.,  also  certain  affections  of  the  prostate,  is  doubtless  due 
to  the  prostatic  inflammation,  causing  irritability  of  the  nerve  branches 
which  transmit  the  reflexes.  Impotence  from  this  cause  is  usually  of 
temporary  duration,  and  spontaneously  disappears  with  the  restoration  of 
the  deep  urethra  to  a  normal  condition. 

Paralytic  Impotence. — By  many  writers,  only  those  cases  in  which 
impotence  is  absolute  and  permanent  are  classed  in  this  category.  Ob- 
viously, however,  this  restriction  is  not  admissible,  since  cases  of  the 
true  paralytic  variety  of  impotence  are  sometimes,  though  unfortunately 
very  seldom,  curable.  In  this  form  of  impotence  the  nervous  mechanism 
of  the  genital  apparatus  is  so  disturbed  that  normal  erection  rarely  occurs. 
In  the  more  advanced  stage  not  only  is  there  loss  of  power  of  erection, 
but  sexual  desire  is  completely  absent. 

In  some  cases  partial  or  feeble  erections  may  occasionally  occur,  suf- 
ficiently strong  even  to  render  possible  the  penetration  of  a  capacious 
vagina,  but  the  semen,  instead  of  being  discharged  in  a  violent  jet  or 
gush,  oozes  or  dribbles  away  in  a  sluggish,  passive  manner.     This  may  be 
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due  to  a  paralysis  of  the  bill  bo-cavern  osi  muscles,  by  tlie  contraction  of 
which  normally  the  semen  is  forcibly  projected  from  the  urethra.  The 
secretory  functions  of  the  seminiferous  organs,  as  well  as  the  nerves  and 
motor  apparatus,  are  oftentimes  in  a  state  of  organic  weakness. 

Upon  examination,  the  genital  organs  are  often  found  to  be  under- 
sized, pale  and  cold,  the  penis  flaccid,  the  testicles  soft  and  atrophied,  the 
scrotum  relaxed,  and  the  whole  aspect  of  the  external  genitals  weak, 
withered,  and  senile.  The  integument  is,  as  a  rule,  insensitive  to  the 
action  of  the  galvanic  current.  Upon  examination  with  a  full-sized 
sound  the  urethral  nmcous  membrane  is  found  to  be  deprived  of  its 
normal  sensibility. 

While  this  most  aggravated  and  intractable  form  of  impotence  is 
often  due  to  the  exhaustion  which  follows  masturbation  and  sexual  ex- 
cess, it  may  be  the  local  expression  of  some  constitutional  state  or  dys- 
crasia,  or  profound  lesion  of  the  nervous  system.  Several  years  since  I 
had  under  my  care  a  medical  man  who  had  sustained  a  severe  injury  of 
the  spine  by  being  thrown  from  his  carriage  ;  as  a  result  of  which  there 
followed  a  marked  atrophy  and  wasting  of  the  external  genitals,  with 
complete  extinguishment  of  sexual  desire  and  erection.  Yarious  wi'iters 
have  mentioned  instances  of  atrophy  of  the  testis  and  penis  following 
injuries  or  concussions  of  the  cord. 

Diseases  of  the  brain  and  cord  which  abolish  or  greatly  diminish  the 
reflex  excitability  of  the  nerves  supplyiiig  the  generative  organs,  soften- 
ing of  the  brain,  cerebral  hgemorrhage,  tumors  of  the  brain,  chronic 
myelitis,  especially  in  an  advanced  stage,  may  be  attended  with  complete 
anaphrodisia ;  also  certain  constitutional  affections,  as  lepra,  Bright's  dis- 
ease, diabetes,  the  cachexia  and  ansemia  of  syphilis,  may  depress  or  en- 
tirely abolish  sexual  desire  and  power. 

In  connection  with  the  impotence  symptomatic  of  conditions  of  the 
general  system,  the  impotence  due  to  drugs  may  be  properly  consid- 
ered. The  prolonged  and  excessive  use  of  certain  drugs,  such  as  opium, 
cannabis  indica,  bromide  and  iodide  of  potassium,  chloral,  arsenic,  etc., 
may  seriously  impair  or  entirely  destroy  sexual  power.  It  is  well  known 
that  Orientals  not  infrequently  become  impotent  at  an  early  age  from  the 
use  of  opium  and  hasheesh.  Exposure  to  the  fumes  of  antimony,  lead, 
sulphide  of  carbon,  arsenic,  etc.,  in  industrial  occupations,  may  be  followed 
by  loss  of  virility. 

The  depressing  effect  of  tobacco,  alcohol,  and  other  cerebral  excitants 
upon  the  genital  functions  is  a  matter  of  common  observation.  It  may 
be  said  that  the  anaphrodisiac  effect  of  tobacco  is  not  universal,  being  in- 
fluenced by  conditions  of  temperament  or  idiosyncrasy.  The  excessive 
use  of  beer  is  said  to  diminish  sexual  power  ;  the  action  of  alcohol,  in  first 
stimulating,  then  blunting,  nervous  sensibility,  is  well-known ;   the  im- 
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mediate  effect  of  drunkenness  is  to  excite  the  sexual  desire  while  taking 
away  the  power  of  performance.  Old  and  confirmed  alcoholics  are  often 
entirely  impotent.  The  pathogenesis  of  this  symptomatic  impotence 
must  be  sought  for  in  the  depressant  action  of  the  drug  upon  the  brain 
and  spinal  cord,  associated  with  more  or  less  profound  alterations  of  the 
nervous  structures. 

Etiology. — The  causes  of  organic  impotence  have  been  fully  set 
forth  in  the  description  of  the  mechanical  obstacles  concerned  in  its  pro- 
duction. The  etiology  of  other  forms  of  impotence  is,  in  the  majority  of 
cases,  identical  with  that  of  spermatorrhoea.  It  may  be  positively  affirmed 
that  the  diminution  or  complete  loss  of  the  power  of  sexual  intercourse 
can  in  most  instances  be  traced  to  abuse  of  the  sexual  organs  by  natural 
or  unnatural  methods.  Exception  is,  of  course,  made  for  certain  cases  of 
impotence  symptomatic  of  general  diseases — cachexise,  cerebral  diseases, 
or  lesions  of  the  spinal  cord  involving  the  centers  of  erection. 

Symptomatology. — It  is  not  surprising  that  two  diseases  which  are 
united  by  such  close  etiological  lines  should  have  largely  a  common  symp- 
tomatology. A  description  of  the  symptoms  that  characterize  impotence 
would  consist  chiefly  in  a  repetition  of  what  has  been  detailed  in  this 
section  under  spermatorrhoea. 

It  may  be  said,  however,  that  when  the  fear  or  the  consciousness  of 
impotence  is  ingrafted  upon  the  train  of  mental  symptoms  engendered 
by  spermatorrhoea  their  hypochondriacal  character  becomes  more  accentu- 
ated. The  loss  of  virile  power  always  carries  with  it  a  sense  of  personal 
degradation ;  and  when  a  man  becomes  dominated  by  the  fixed  idea  that 
he  is  deficient  in  the  most  essential  attribute  of  manhood,  he  is  apt  to 
sink  into  a  state  of  profound  melancholia.  Indeed,  no  mental  state  is 
more  depressing  in  its  influence  than  the  dread  of  impotence.  Whether 
the  impotence  be  real  or  only  fancied,  its  demoralizing  effect  upon  the  in- 
dividual is  none  the  less  pronounced. 

Prognosis. — The  ]3rognostic  significance  of  the  different  forms  of 
impotence  varies  according  to  the  pathological  condition  present.  In 
many  cases  organic  impotence  is  absolute  and  permanent  from  the  very 
nature  of  the  physical  causes  which  constitute  the  obstacle  to  successful 
intercourse ;  other  cases,  however,  are  remediable  by  surgical  means. 
The  prognosis  of  psychical  impotence  is  almost  uniformly  favorable. 
The  subjects  of  this  form  have  ordinarily  a  normal  genital  apparatus, 
with  strong  desire  and  erection ;  the  trouble  lies  in  the  fact  that  the 
nervous  excitement  is  so  exalted  as  to  nullify  the  power  of  erection 
during  the  act  of  coitus.  This  disturbing  element  is  usually  of  transient 
duration ;  after  a  single  successful  intercourse  confidence  in  one's  powers 
is  regained  as  readily  as  it  was  lost.  Scarcely  less  favorable  is  the  prog- 
nosis in  most  cases  of  impotence  from  irritable  weakness  of  the  genital 
Q5 
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organs.     Proper  local  and  general  treatment,  supplemented  by  the  sexual 
hygiene  of  married  life,  rarely  fails  to  effect  a  cure. 

The  prognosis  of  the  paralytic  form  of  impotence  is  generally  gloomy. 
In  cases  dependent  upon  structural  lesions  of  the  cerebro-spinal  axis  there 
is  rarely  hope  of  cure.  In  other  cases  due  to  prolonged  and  inordinate 
self-abuse,  the  tone  of  the  sexual  organs  may  often  be  restored  by  local 
and  creneral  tonic  measures. 

Treatment. — Many  cases  of  impotence  due  to  abnormities  or  lesions 
of  the  genito-urinary  organs  admit  of  surgical  relief.  Hernia,  hydrocele, 
varicocele,  etc.,  may  be  corrected  by  operative  procedures ;  tumors  of  the 
penis,  if  nonmalignant,  may  be  extirpated ;  the  redundant  integument  of 
elephantiasis  may  be  removed  ;  hypospadias  and  epispadias  may  be  cured 
by  plastic  operations,  with  re-establishment  of  the  lost  or  impaired  genital 
function.  The  deviations  and  curves  of  the  penis  from  wounds  of  the 
urethra,  indurations  from  cavernitis,  ossification  or  calcification  of  the  cor- 
pora cavernosa,  are  rarely  remediable  by  surgical  measures.  On  the  con- 
trary, when  distortion  of  the  penis  arises  from  syphilitic  infiltrations  the 
outlook  is  favorable.  Under  the  influence  of  specific  treatment  the  in- 
durations may  melt  away  and  the  organ  be  restored  to  a  normal  condi- 
tion. The  reflex  impotence  which  is  consecutive  to  various  lesions  of  the 
genital  and  perigenital  regions,  such  as  phimosis,  herpes  vegetations, 
granular  patches  or  stricture  of  the  urethra,  diseases  of  the  bladder  and 
rectum,  frequently  disappears  upon  the  correction  of  the  cause. 

The  impotence  which  not  infrequently  follows  gonorrhoea,  prostatitis, 
vesiculitis,  inflammation  of  the  testicle  and  cord,  is  usually  cured  by  the 
correction  of  the  material  lesion  upon  which  it  depends. 

The  large  proportion  of  cases  which  come  under  the  physician's  ob- 
servation are  examples  of  the  irritable  or  atonic  form  of  impotence,  char- 
acterized by  a  too  precipitate  ejaculation.  The  patients  are  generally 
young  men  who  have  been  addicted  to  the  practice  of  masturbation  and 
suffer  from  one  of  the  forms  of  seminal  incontinence.  These  cases  are 
almost  invariably  characterized  by  marked  hyperesthesia  of  the  prostatic 
mucous  membrane,  irritability  of  the  ejaculatory  ducts,  and  erethism  of  the 
genital  nerve-centers. 

The  first  indication  is  to  correct  the  local  irritation.  This  can  be  most 
effectively  accomplished  by  topical  applications.  The  methods  of  local 
treatment  may  be  summed  up  as  follows :  (1)  The  daily  passage  of  metallic 
sounds  of  sufficient  size  to  distend  the  urethra ;  (2)  the  use  of  the  cold- 
water  sound  or  psycrophore ;  (3)  tlie  treatment  of  the  pars  prostatica  by 
the  direct  application  of  caustics  and  astringents ;  (4)  the  use  of  elec 
tricity. 

The  application  of  these  methods  has  been  fully  considered  in  the 
treatment  of  spermatorrhcea,  and  to  avoid  repetition  the  reader  is  referred 
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to  this  section.     Of  especial  service  in  irritable  weakness  is  the  cauteriza- 
tion of  the  caput  gallinaginis. 

The  good  effect  of  local  treatment  is  not  only  manifest  in  the  diminu- 
tion of  the  morbid  sensitiveness  of  the  prostatic  urethra,  but  in  the  pro- 
duction of  frequent  and  more  vigorous  erections,  the  moral  effect  of 
which  upon  the  patient  is  always  most  favorable. 

As  regards  the  use  of  electricity,  it  may  be  said  that  the  constant  cur- 
rent gives  the  best  results  in  the  generality  of  cases.  As  previously 
pointed  out,  the  faradic  current  is  more  stimulating,  and  is  therefore 
contraindicated  in  cases  of  seminal  weakness  characterized  by  j)ollutions, 
from  its  tendency  to  increase  their  frequency.  Faradization  is,  however, 
especially  useful  in  the  paralytic  form  of  impotence,  when  there  is  a 
paresis  of  the  bulbo-cavernosi  muscles  and  other  structures  concerned  in. 
the  ejaculation  of  the  semen.  By  its  continued  use  the  muscular  appara- 
tus concerned  in  erection  and  the  expulsion  of  the  semen  is  toned  up  and 
energized. 

Cases  of  the  purely  psychical  type  are  in  many  instances  susceptible 
of  psychological  cure.  The  subjects  of  this  form  of  impotence  are,  as  a 
rule,  nervous  and  highly  excitable.  It  is  necessary,  first  of  all,  to  gain  the 
patient's  confidence,  and  impress  him  with  the  certainty  of  cure ;  very 
often,  under  the  physician's  confident  assurance  of  his  functional  capabil- 
ity, his  nervous  apprehension  will  be  allayed  and  the  impotence  disappear. 
In  other  cases  it  may  be  necessary  to  give  for  a  few  days  a  placebo  in 
small  doses,  or  some  medicine  of  reputed  aphrodisiac  power.  The  faith  of 
the  patient  in  the  virtue  of  the  remedy  will  often  suffice  to  assure  the  de- 
sired effect.  An  ingenious  French  writer  has  recommended  the  expe- 
dient, often  successful,  of  giving  the  patient  any  indifferent  remedy,  with 
the  positive  prohibition  of  any  attempt  at  sexual  intercourse  until  a  cer- 
tain quantity  has  been  taken.  It  succeeds  so  well  that  the  patient  rarely 
takes  the  prescribed  quantity.  A  new  emotion — a  resolution  to  resist  his 
desires — having  replaced  the  fear  of  failure,  the  impotence  vanishes  with 
the  cause  which  produced  it.  However  paradoxical  it  may  appear,  the 
absolute  prohibition  of  coitus  is  in  many  cases  the  surest  way  to  render  it 
possible. 

It  is  important  in  all  cases  to  study  the  temperament  and  peculiarities 
of  each  individual  case  and  adapt  the  treatment  accordingly.  Some  patients 
are  more  impressed  by  what  acts  upon  the  imagination,  others  by  what 
appeals  to  the  intelligence.  The  physician  should  not  essay  the  role  of 
the  Christian  scientist — of  assuring  the  patient  that  his  trouble  is  merely 
fanciful,  that  it  exists  only  in  his  imagination,  and  that,  if  he  will  only 
bring  his  mind  to  the  conviction  that  his  disease  has  no  existence,  it  will 
immediately  vanish.  However  much  the  patient  may  be  impressed  at 
the  time  by  this  logic,  afterward  the  recollection  of  an  experience  which 
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caused  him  so  mucli  humiliation  is  sure  to  beget  a  lively  apprehension  of 
its  repetition  under  similar  cii'cumstances,  and  the  dread  of  failure  reas- 
serts itself.  Instead  of  endeavoring  to  convince  the  patient  that  his  trou- 
ble is  trivial  and  of  no  importance,  it  is  better  in  these  cases  to  respect 
his  fears,  and  counsel  a  course  of  preparatory  treatment  before  making  a 
further  test  of  his  virility. 

The  constitutional  remedies  and  general  hygienic  measures  which  are 
best  adapted  for  the  various  forms  of  seminal  weakness  have  been  fully 
considered  in  connection  with  the  treatment  of  spermatorrhoea. 

In  nervous,  hypochondriacal  patients,  change  of  air,  tonics,  sea-bathing, 
with  complete  abstinence  for  a  time  from  all  attempts  at  coitus,  are  to 
be  recommended.  With  the  re-estabHshment  of  the  general  health  there 
is  frequently  a  spontaneous  awakening  of  the  genital  sense,  evidenced  by 
more  frequent  and  lasting  erections,  which  the  patient  always  interprets 
as  a  proof  of  virOe  power. 

III.   STERILITY. 

The  general  subject  of  sterility  has  assumed  a  new  phase  in  profes- 
sional estimation  within  the  last  few  years,  from  a  recognition  of  the  fact 
that  sterile  marriages,  for  which  the  woman  was  formerly  held  exclusively 
responsible,  are  not  infrequently  due  to  a  lack  of  procreative  power  on 
the  part  of  the  husband.  This  opinion  was  based  upon  a  confusion  of 
copulative  with  procreative  power.  It  was  assumed  that  any  man  with  a 
good  development  of  his  genital  organs,  and  capable  of  consummating 
sexual  intercourse  in  a  normal  manner,  was  possessed  of  the  power  of 
propagating  his  species.  It  is  now  recognized  that  a  man  may  possess  the 
potentia  coeundi  unimpaired,  and  even  unusually  developed,  and  yet  be 
deficient  in  ihe potentia  generandi. 

The  comparative  frequency  of  sterility  in  the  male  can  not  be  defi- 
nitely determined,  from  the  very  nature  of  the  case.  When  only  two 
factors  are  involved,  it  might  appear  easy  to  identify  one  by  eliminating 
the  other ;  but  the  conditions  which  control  generation  are  complex  and 
obscure,  and  not  always  susceptible  of  analysis.  Either  or  both  parties  to 
a  sterile  marriage  may  contract  a  new  connection,  and  fruitful  results  may 
follow  in  either  or  both  cases.  Few,  however,  would  subscribe  to  the 
opinion  promulgated  by  the  late  Dr.  Gross,  that  in  more  than  sixteen  per 
cent  of  sterile  marriages  the  fault  is  to  be  ascribed  to  the  man  and  not  to 
the  woman. 

Definition. — Sterility  on  the  part  of  the  male  is  an  inability  to  pro- 
duce offspring.  He  may  be  possessed  of  virile  power  and  have  a  dis- 
charge of  seminal  fluid,  yet  if  this  contains  no  spermatozoa,  or  at  least 
no  fertile  spermatozoa,  he  is  sterile. 
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Physiological  Characters  of  the  Semen. — Since  procreative 
power  depends  upon  the  quality  of  the  semen,  it  is  necessary  to  have  an 
exact  knowledge  of  the  normal  composition  of  the  semen  and  the  condi- 
tions of  its  secretion  in  order  to  elicit  the  significance  in  relation  to  ste- 
rility of  the  pathological  modifications  this  fluid  may  undergo. 

The  semen  is  a  composite  substance  made  up  of  the  secretions  of  the 
testicles,  the  seminal  vesicles,  and  of  the  accessory  glands — the  prostate, 
Cowper's  glands,  and  the  glands  of  the  urethral  mucous  membrane.  Of 
these  various  secretions  which  collectively  constitute  the  seminal  fluid, 
that  from  the  testicles  alone  contains  the  fecundating  principle.  The 
ofiice  of  the  accessory  glands  is  to  furnish  secretions  which  dilute  the 
semen,  lubricate  and  prepare  the  urethra  for  its  reception,  and  facilitate 
its  discharge. 

The  semen  when  ejaculated  is  an  opalescent  mass  of  varying  consist- 
ency, which  coagulates  upon  exposure  to  the  air  and  then  becomes  more 
fluid.  It  possesses  an  alkaline  reaction,  and  a  characteristic  odor  which 
has  been  compared  to  that  emitted  by  freshly  sawed  bone.  This  odor  is 
derived  from  the  secretions  of  the  accessory  glands,  probably  the  prostate, 
since  it  is  present  in  seminal  fluid  which  does  not  contain  the  testicular 
secretion. 

The  semen  consists  of  ninety  per  cent  water  with  only  ten  per  cent  of 
solid  matter  ;  of  this  latter,  six  per  cent  consists  of  organic  constituents, 
including  the  spermatozoa,  three  per  cent  of  earthy  phosphates,  espe- 
cially phosphate  of  lime,  and  one  per  cent  of  chloride  of  sodium.  Of  the 
organic  constituents,  semen  contains  spermatin,  an  albuminous  body  re- 
sembling casein  in  reaction.  Besides  spermatozoa,  the  microscope  shows 
spermatic  cells,  epithelium  from  the  prostate  and  urethra,  and  molecular 
detritus.  The  spermatic  cells  have  been  termed  the  breeding-places  of 
the  spermatozoa. 

Spermatozoa  presents  the  appearance  of  threadlike  filaments,  with  an 
oval  head,  a  middle  portion  tapering  to  a  tail  extremely  fine  at  the  other 
end,  and  are  endowed  with  movement  and  activity.  In  fresh,  healthy 
semen  "  they  may  be  seen  to  move  rapidly  with  a  whiplike  or  wriggling 
motion  across  the  microscopic  field."  They  are  also  endowed  with  con- 
siderable vitality,  which  may  be  preserved  from  forty-eight  to  eighty-four 
hours  after  ejaculation.  It  is  claimed  that  this  vitality  may  be  conserved 
for  a  period  of  eight  days  in  a  favorable  medium,  in  the  generative  or- 
gans of  the  female.  An  alkaline  medium  favors  their  vitality,  while  an 
acid  medium  destroys  them.  Water  checks  their  movements, "  causing 
their  tails  to  curl  up  in  a  loop."  Solutions  of  salt,  sugar,  albumen,  pot- 
ash, and  soda  may  revive  motionless  spermatozoa,  while  cold,  and  solu- 
tions of  metallic  salts  and  acids,  arrest  their  movements  (Fig.  1). 

The  amount  of  semen  discharged  at  a  single  ejaculation  varies  from 
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one  half  to  one  drachm  or  more,  depending  upon  different  conditions  and 
circumstances.  Frequent  repetition  of  the  sexual  act  diminishes  not  only 
the  absolute  quantity  of  the  seminal  fluid,  but  more  notably  the  number 
of  the  contained  spermatozoa.  The  greater  proportion  of  the  fluid 
comes  from  the  accessory  glands.  It  has  been  observed  that  in  complete 
occlusion  of  the  vasa  deferentia,  shutting  off  the  testicular  secretion, 
the  amount  was  not  materially  diminished. 

The  secretion  of  the  seminal  fluid  begins  at  an  early  age  and  con- 
tinues for  an  indefinite  period,  depending  upon  the  individual,  his  habits, 


Fig.  1. — Spermatozoa  in  last  drops  of  urLue,  with  alkaline  reaction.     (Peyer.) 

mode  of  life,  etc.  Spermatozoa  begin  to  appear  at  the  age  of  puberty, 
and  may  continue  to  appear,  but  with  rapidly  decreasing  frequency,  after 
the  sixtieth  year ;  they  have  been  found  as  late  as  the  eighty-sixth  year. 
Before  puberty  and  in  old  age  no  spermatozoa,  only  spermatic  granules, 
are  found.  The  period  at  which  spermatozoa  normally  cease  to  appear 
may  be  anticipated  by  masturbation  and  other  forms  of  sexual  abuse. 
The  continuous  secretory  activity  of  the  seminiferous  organs  during  the 
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entire  period  of  virility  renders  the  male  human  being  apt  for  procrea- 
tion at  all  times  and  seasons.  This  is  in  marked  contradistinction  to  the 
sexual  instinct  and  power  in  other  animals,  which  are  active  only  at  certain 
seasons  when  the  animal  is  "  in  heat,"  and  dormant  at  others.  Indeed, 
this  ceaseless  physiological  activity  of  the  reproductive  organs  in  man 
constitutes  a  most  marked  anthropological  differentiation.  It  must  not 
be  assumed,  however,  that  the  peculiar  sexual  organization  of  man  de- 
mands for  its  health  and  preservation  the  full  amount  of  exercise  of 
which  it  is  capable.  The  testicles  afford  examples  of  organs  whose  de- 
velopment and  functional  activity  are  not  lost  by  disuse.  A  man  may 
live  to  quite  an  advanced  age  in  a  state  of  continence,  with  comparative 
or  complete  inactivity  of  the  sexual  organs,  without  material  impairment 
of  their  functional  capacity. 

Pathological  Modifications. — The  pathological  modifications  of 
the  seminal  fluid  which  are  connected  with  sterility  relate  both  to  its 
quantity  and  quality  as  weU  as  it  color,  and  may  be  classified  as  follows  : 
1,  Aspermia,  absence  of  semen ;  2,  oligospermia,  diminished  quantity 
of  semen ;  3,  oligozoospermia,  diminished  number  of  spermatozoa ;  4, 
azoospermia,  absence  of  spermatozoa  ;  5,  chromospermia,  colored  semen. 

It  is  evident  that  the  first  of  these  classes  excludes  all  the  others,  since 
no  seminal  fluid  whatever  is  ejaculated.  The  second  and  third  conditions 
frequently  coexist,  and  may  owe  their  origin  to  the  same  pathological 
cause ;  the  sterility  resulting  therefrom  is  relative  rather  than  absolute. 

Aspermia. — This  term  is  applied  to  that  form  of  sterility  in  wliichthe 
act  of  coitus,  though  normal  in  other  respects,  does  not  culminate  in  the 
ejaculation  of  semen  from  the  orifice  of  the  urethra.  The  nonemission 
may  be  due  to  a  failure  of  the  reflex  act  of  ejaculation  in  response  to  the 
mechanical  stimulus  of  coition  ;  it  may  be  caused  by  alterations  in  the 
seminal  passages  which  prevent  its  entrance  into  the  ui-ethra,  or  by  some 
mechanical  obstacle  in  the  urethra  which  obstructs  its  outward  flow. 

Aspermatism  may  be  absolute  and  permanent  or  relative  and  tempo- 
rary. Absolute  aspermia  is  characterized  by  an  entire  absence  of  semen, 
either  in  coitus  or  in  the  form  of  nocturnal  pollutions.  During  coition,  no 
matter  how  prolonged  the  act,  no  fluid  is  discharged,  except  a  few  drops  of 
viscid  fluid  representing  the  secretion  of  the  urethral  glands.  This  form 
is  usually  congenital ;  it  is  not  attended  with  any  marked  abnormity  in  the 
development  of  the  external  genitals,  and  can  only  be  explained  on  the 
assumption  of  the  nonexcitability  of  the  reflex  center  of  ejaculation. 

The  absolute  aspermia  caused  by  mechanical  obstruction  to  the  pas- 
sage of  the  semen  into  the  urethra  may  owe  its  origin  to  congenital  de- 
fects or  vices  of  conformation,  such  as  occlusion,  absence  or  vicious 
direction  of  the  ejaculatory  ducts.  In  the  majority  of  cases,  however, 
it  is  an  acquired  affection,  and  due  to  obliteration  or  occlusion  of  the 
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ejaculatorv  ducts  bj  various  inflammatory  affections  of  the  prostate. 
Cicatricial  occlusion  of  the  duct  may  follow  an  abscess  or  any  suppura- 
tive inflammation  of  the  prostate.  In  tubercular  afl[ections  of  the  pros- 
tate the  infiltrations  may  disorganize  the  gland  and  by  their  pressure 
occlude  the  ejaculatory  ducts.  Division  of  these  canals  in  perineal 
lithotomy,  or  from  injury  in  the  extraction  of  a  calculus,  may  permanently 
destroy  their  f  tmction.  According  to  Keliquet,  the  ducts  may  be  blocked 
u]3  by  sympexions  or  concretions  formed  in  the  seminal  vesicles. 

The  third  variety  of  aspermia,  which  is  relative  rather  than  absolute,  is 
caused  by  an  obstruction  situated  between  the  pars  prostatica  and  the 
meatus.  Since  semen  is  discharged  into  the  urethra,  there  is  in  this 
class  of  cases  a  retention  rather  than  an  absence  of  seminal  fluid,  and 
it  has  therefore  been  properly  termed  false  asjpermia.  Moreover,  the 
condition  is  fortunately  relievable  by  surgical  treatment. 

Stricture  of  the  Urethra  is  the  most  common  cause  of  the  retention 
of  semen  within  the  urethral  canal.  A  stricture  which  readily  permits 
the  passage  of  urine  may,  under  the  changed  vascular  conditions  which 
attend  venereal  excitement  and  erection,  have  its  caliber  so  encroached 
upon  as  to  prove  impervious  to  the  denser  seminal  fluid.  Under  these 
circumstances  the  ejaculated  semen  regurgitates  back  into  the  bladder,  to 
be  passed  with  the  urine  when  the  erection  subsides,  or  slowly  escapes 
from  the  urethral  orifice  in  a  dribbling,  intermittent  manner.  Fortunate- 
ly, the  sterility  from  stricture  is  amenable  to  surgical  measures,  and  dis- 
appears with  the  removal  of  the  obstacle  that  occasioned  it, 

A  tight  phimosis  may  prove  an  obstacle  to  the  normal  forcible  dis- 
charge of  the  semen,  and  thus  cause  sterility.  A  number  of  cases  are  on 
record  in  which  sterility  from  this  cause  was  cured  by  the  operation  of 
circumcision. 

Relative  Aspermia. — This  comparatively  rare  form  is  distinguished  by 
the  peculiarity  that  ejaculation  of  semen  does  not  take  place  during 
coitus,  but  subsequently,  as  a  pollution  during  sleep.  While  the  most 
prolonged  and  exhausting  efforts  during  coition  or  long-continued  ma- 
nipulation (masturbation)  fail  to  provoke  the  seminal  discharge,  nocturnal 
pollutions  under  the  influence  of  erotic  dreams  are  not  infrequent. 

This  form  of  aspermatism  may  be  due  to  anaesthesia  or  a  diminished 
excitability  of  the  sensory  nerves  of  the  penis,  which  normally  respond 
to  the  mechanical  stimulus  of  coition  by  reflex  contraction  of  the  ejacu- 
latory muscles.  The  absence  of  voluptuous  sensations,  which  character- 
izes this  condition,  would  confirm  this  view.  Since  in  this  class  of  cases 
emission  never  occurs  when  the  patient  is  awake,  the  influence  of  the 
inhibitory  nerves  upon  the  center  of  ejaculation  may  be  exaggerated  or 
otherwise  perverted.  When  this  restraining  action  is  suspended  during 
sleep,  pollutions  take  place. 
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Relative  aspermia  presents  certain  analogies  with  the  relative  or  psy- 
chical form  of  impotence,  and,  like  it,  is  often  of  a  temporary  character ; 
one  morbid  condition  may  replace  the  other,  the  patient  being  at  one 
time  aspermous,  at  another  impotent ;  the  same  pathogenic  cause  may  be 
invoked  for  both. 

Temporary  Aspermia. — In  still  another  class  of  cases  ejaculation  takes 
place  at  certain  times  and  under  certain  circumstances,  while  at  other 
times  it  fails  completely.  Temporary  aspermatism  is  found  chiefly  in 
persons  who  suffer  from  irritative  debility  of  the  genital  organs.  The 
majority  of  patients  thus  affected  have  been  addicted  to  masturbation  and 
venereal  excesses,  or  have  suffered  from  repeated  attacks  of  gonorrhoea. 
The  inflammatory  and  other  changes  in  the  prostate  thus  induced  exert  a 
paralyzing  influence  over  the  nervous  apparatus,  which  controls  ejacula- 
tion. With  the  improvement  in  the  local  condition  the  ejaculatory  func- 
tion may  be  restored  in  comparative  or  complete  integrity. 

Oligospermia. — By  this  term  is  understood  a  diminution  in  the 
quantity  of  the  semen  discharged  by  ejaculation.  A  variety  of  causes 
may  contribute  to  the  decrease  or  entire  suppression  of  one  or  other  of 
the  secretions  which  collectively  constitute  normal  semen.  When  the 
testicular  secretion  is  diminished,  the  associated  condition  known  as  oHgo- 
zoospermia  is  present.  Both  are  normal  conditions  of  advanced  age, 
when  the  physiological  activity  of  the  seminiferous  organs  have  begun  to 
decline. 

Oligospermia  may  be  congenital  from  feebleness,  or  inherent  debility, 
or  nondevelopment  of  the  sexual  organs.  It  is  more  often  acquired,  and 
occurs  in  the  course  of  exhausting  diseases,  or  as  one  of  the  manifold 
manifestations  of  neurasthenia.  As  a  result  of  malnutrition  or  faulty 
innervation,  the  secretory  activity  of  the  sexual  organs  is  impaired.  A 
marked  diminution  of  the  seminal  fluid  is  found  in  cases  where  the  pro- 
static secretion  is  arrested  from  inflammatory  or  suppurative  disease  of 
this  organ,  or  where  the  seminal  ducts  are  occluded. 

Oligozoospermia  may  be  defined  as  the  diminution  of  the  number 
of  spermatozoa.  As  is  well  known,  the  semen  of  different  individuals 
varies  not  only  in  the  amount  discharged  at  each  ejaculation,  but  also  in 
the  relative  number  and  proportion  of  contained  spermatozoa.  Ultzmann 
has  endeavored  to  fix  as  a  standard  of  comparison  the  number  of  sperma- 
tozoa which  should  appear  in  the  field  of  vision  of  a  given  objective. 
He  asserts  that  "  normal  healthy  semen  should  show  in  the  microscopic 
field,  with  a  Hartnack  objective  7  and  ocular  3,  about  one  hundi-ed  living 
spermatozoa." 

The  spermatozoa  vary  not  only  in  number,  but  in  their  period  of  de- 
velopment, activity,  and  other  physical  qualities,  and  consequently  in 
fecundating  power.     In  oligozoospermia  the  spermatozoa  are   not  only 
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diminished,  in  number  but  often  altered  in  quality  ;  when  small  and  feebly 
vitalized  they  involve  a  diminution,  when  motionless  or  dead  an  entire 
loss,  of  procreative  power. 

This  condition  is  a  common  result  of  masturbation  and  the  frequent 
seminal  losses  induced  by  this  habit.  The  testicles  can  not  respond  to  the 
inordinate  demands  made  upon  their  functional  capacity  by  the  produc- 
tion of  healthy  and  well-formed  spermatozoa.  The  injurious  effects  of 
natural  sexual  excess  are  no  less  pronounced.  ^Nature  requires  a  certain 
period  of  repose  for  the  development  of  fully  formed  spermatozoa.  It 
has  been  observed  that  when  coitus  takes  place  quite  frequently  the  semen 
becomes  more  watery  and  scanty,  and  the  spermatozoa  are  fewer  and 
smaller,  until  after  a  certain  number  of  repetitions  of  the  act  they  may 
entirely  disappear  from  the  ejaculated  fluid,  which  consists  merely  of  the 
secretions  from  the  accessory  glands. 

The  more  pronounced  and  permanent  forms  of  oligozoospermia  re- 
sult from  various  afliections  of  the  testes,  epididymis,  and  vasa  deferentia. 
Partial  occlusion  of  the  efferent  vessels  of  the  testes  from  unilateral  epi- 
didymitis, monorchidism,  etc.,  may  cause  a  diminution  of  the  number  of 
spermatozoa.  Pressure  upon  or  disorganization  of  the  testicular  gland- 
tissue  from  the  presence  of  tubercular  or  syphilitic  neoplasms  may  cause 
a  gradually  increasing  diminution  in  the  number  of  spermatozoa,  until 
they  finally  cease  to  appear.  In  this  case  there  is  a  transition  of  this  con- 
dition into  azoospermia. 

Azoospermia. — This  condition  impHes  an  entire  absence  of  sperma- 
tozoa from  the  semen  (Fig.  2).  Although  the  seminal  fluid  deprived  of 
the  testicular  secretion  is  fatally  impaired  in  its  fecundating  capacity,  there 
is  no  notable  diminution  of  its  quantity  or  obvious  macroscopical  change 
in  its  physical  characters.  It  is  perhaps  more  fluid,  but  the  property  of 
coagulation  and  the  color  and  odor  peculiar  to  normal  semen  remain  un- 
changed. When  placed  in  a  test-tube  and  allowed  to  settle,  it  will  be  found 
that  the  whitish  sediment  is  less  dense  and  abundant  in  proportion  to  the 
liquor  seminis  than  in  normal  semen.  This  sediment,  according  to  Ultz- 
mann,  consists  mostly  of  epithelium  from  the  seminal  ducts  and  urethra, 
seminal  granules,  and  very  often  also  of  numerous  well-formed  spermatic 
crystals.  The  so-called  spermatic  or  Bottcher  crystals  are  larger,  more 
numerous,  and  appear  more  quickly  than  in  normal  semen. 

Azoospermia  not  infrequently  results  from  sexual  abuse  or  excess. 
The  sterility  tlius  induced  is  usually  of  a  temporary  character ;  with  rest 
and  time,  healtliy  and  fruitful  spermatozoa  are  again  reproduced.  It  is  a 
matter  of  common  observation  that  a  newly  married  pair  who  indulge  ex- 
cessively in  sexual  intercourse  may  remain  sterile  for  a  long  period,  un- 
less impregnation  has  taken  place  at  the  first  embrace  or  soon  thereafter, 
before  the  quality  of  the  semen  has  become  deteriorated.     If,  now,  they 
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are  separated  for  a  period  until  the  spermatozoa  have  time  to  mature 
and  fully  develop,  impregnation  takes  place  when  they  come  together 
again. 

General  diseases,  especially  diathetic  conditions,  may  cause  an  absence 
of  spermatozoa  by  weakening  the  organism.  The  emasculating  influence 
of  diabetes  is  generally  recognized.  Spermatozoids  are  seldom  found  in 
the  genital  passages  of  persons  who  have  died  from  tuberculosis. 


Fig.  2. — Spermatic  fluid  in  azoospermia.     (Peyer.) 

From  the  nature  of  its  etiology  azoospermia  is  usually  permanent.  It 
may  be  congenital  or  acquired.  Permanent  absence  of  spermatozoa  is 
occasionally,  though  very  rarely,  an  idiopathic  affection. 

The  congenital  anomalies  or  vices  of  conformation  which  cause  azoo- 
spermia are  absence  of  the  testes,  failure  of  the  testes  to  descend  (crypt- 
orchidists  are  usually  but  not  invariably  sterile),  and  congenital  deficiency 
of  the  vasa  deferentia. 

The  most  common  cause  of  the  acquired  form  is  gonorrhoeal  inflam- 
mation of  the  testes  and  spermatic  cord.  If  the  epididymitis  is  bilatera] 
and  results  in  occlusion  of  both  vasa  deferentia,  the  sterility  is  absolute. 
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Tubercular  epididymitis,  syphilitic  sarcocele,  cystic  or  solid  tumors  of 
tlie  testicle,  or  parenchymatous  orchitis  from  whatever  cause,  may  inter- 
fere vrith  the  secretory  structures  of  the  organ  to  such  a  degree  as  to 
render  the  patient  azoospermous. 

Chromospermia. — This  term  I  have  coined  to  express  the  different 
modifications  in  color  which  the  semen  presents  under  certain  conditions, 
the  exact  pathological  significance  of  which,  especially  in  relation  to 
sterility,  has  not  been  carefully  studied.  Some  of  these  color  changes  in 
the  seminal  fluid  present  certain  analogies  with  similar  modifications  in 
the  secretion  of  the  sweat-glands.  It  is  probable  that  they  occur  much 
oftener  than  is  generally  supposed,  but  escape  observation  for  obvious 
reasons,  the  conditions  under  which  the  semen  is  discharged  presenting 
few  ojDportunities  for  examination — mostly,  in  fact,  in  masturbators,  who 
are  not  disposed  to  confess  their  practices,  much  less  to  place  en  emdence 
visible  and  palpable  proofs. 

The  following  varieties  of  chromospermia  have  been  observed  in  dis- 
eases of  the  genital  apparatus  : 

1.  Med  or  Reddish-hrown  Semen,  due  to  an  admixture  of  blood,  and 
which  may  properly  be  designated  as  hmnatospermia.  The  coloring 
material  may  arise  from  hy]3er8emia  or  a  congested  condition  of  the  pro- 
static urethra,  induced  by  gonorrhoeal  inflammation.  It  may  come  from 
the  seminal  vesicles,  as  a  result  of  acute  inflammation  (spermatocystitis)  or 
tubercular  and  cancerous  disease.  Ultzmann  endeavors  to  differentiate  the 
source  of  the  blood  in  bloody  pollutions,  by  the  character  of  the  stains. 
When  from  the  pars  prostatica  "  the  dried  stains  on  the  linen  appear 
irregularly  colored,  on  the  rusty-brown  stains  are  usually  small  blood- 
specks,  while  in  the  second  case  the  stains  appear  evenly  colored,  which 
indicates  an  intimate  mixing  of  the  blood  with  the  semen,  as  might  hap- 
pen in  the  seminal  vesicles.  When  the  stains  are  of  a  brownish-yellow 
color  there  is  usually  an  admixture  of  pus  with  the  blood." 

Haematospermia  may  also  result  from  the  intense  congestion  of  the 
mucous  membrane  of  the  prostatic  region,  which  follows  masturbation 
and  sexual  excess. 

Yellow  or  Greenish-yellow  Semen. — A  greenish-yellow  color  is  im- 
parted to  semen  by  the  admixture  of  pus.  The  purulent  discharge  may 
come  from  the  prostatic  neck  in  the  course  of  an  acute  gonorrhoea,  or 
from  epididymitis  followed  by  a  catarrhal  inflammation  of  the  vasa  effer- 
entia,  the  jesult  of  gonorrhoea.  Terillon  has  collected  a  number  of 
cases  of  bilateral  epididymitis,  in  which  the  ejaculated  fluid  was  of  a  yel- 
lowish tint  verging  on  green.  While  it  contained  abundant  pus-corpus- 
cles and  a  few  large  granular  corpuscles,  spermatozoa  were  nearly 
always  absent.  The  same  condition  may  result  from  inflammation  of  the 
seminal  vesicles.     Ultzmann  states  that,  when  the  pus  comes  from  the 
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neck  of  the  bladder,  "  the  stains  have  not  an  even  yellow  color,  but  the 
pus  appears  on  the  dried  seminal  stain  in  smaller  or  larger  patches, 
irregularly  distributed ;  when  from  the  seminal  vesicles,  the  stains  appear 
evenly  colored." 

Wine-colored  Semen. — The  nature  of  this  stain  excited  considerable 
comment  until  it  was  discovered  to  be  due  to  indigo  ;  under  the  micro- 
scope the  presence  of  crystalline  indigo  is  readily  demonstrated,  and 
serves  to  differentiate  it  from  bloody  semen,  to  which  it  bears  a  macro- 
scopic resemblance.  The  intimate  admixture  of  the  stain  gives  it  a  more 
even  coloring  than  is  usually  seen  in  hsematospermia. 

Grass-green  Semen. — This  color  is  said  to  be  due  to  the  admixture  of 
pus  with  strong  indigo-colored  semen. 

Blue  Semen  is  mentioned  by  Ultzmann  as  a  probably  rare  modifica- 
tion of  the  grayish-white  color  of  normal  semen.  Its  occurrence  is  prob- 
lematical. 

As  before  intimated,  the  pathogenic  influence  of  these  color  modifica- 
tions upon  the  vitality  of  the  semen  has  not  been  carefully  studied. 
From  the  fact  that  greenish-yellow  semen  is  almost  always  characterized 
by  the  absence  of  the  essential  anatomical  elements,  it  would  seem  evident 
that  pus  is  destructive  to  the  evolution  and  life  of  the  spermatozoa. 
Heitzmann's  observations  on  spermato-cystitis  would  indicate  that  there 
may  be  a  transformation  of  spermatozoa  into  pus-corpuscles. 

The  etiology  and  symptomatology  of  sterility  have  been  indicated  in 
the  foregoing  description. 

Prognosis. — The  prognosis  of  sterility  will  depend  upon  the  cause 
and  nature  of  the  pathological  condition  present ;  in  general,  it  may  be 
said  that  it  is  not  favorable. 

When  due  to  a  mechanical  impediment  in  the  urethra  to  the  passage 
of  semen,  which  may  be  removed  by  surgical  art,  the  prognosis  is  favor- 
able. When  the  obstacle  is  situated  more  deeply  in  the  ejaculatory 
ducts,  the  vasa  deferentia,  or  involving  the  secretory  structures  of  the 
testicle,  their  inaccessibility  precludes  the  possibility  of  direct  treatment, 
and  the  prognosis  is  correspondingly  unfavorable.  I^evertheless,  we 
often  find  that  the  azoospermia  from  gonorrhoeal  inflammation  and  that 
attending  syphilitic  infiltrations  is  of  temporary  duration.  With  the  sub- 
sidence of  the  epididymitis,  the  inflammatory  engorgement  occluding  the 
efferent  vessels  may  be  resorbed  and  their  lumen  be  restored ;  likewise, 
syphilitic  infiltrations  in  the  body  of  the  testicle  may  undergo  involution 
either  spontaneously  or  as  the  result  of  treatment.  In  eighty-three  cases 
of  bilateral  epididymitis  due  to  gonorrhoea,  collected  by  Liegeois,  sperma- 
tozoa reappeared  in  the  semen  of  only  eight,  of  these  patients.  The  prog- 
nosis in  cases  of  syphilitic  origin  is  always  more  favorable. 

Onanismal  azoospermia,  or  the  sterility  from  sexual  excess,  is  usually 
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of  temporary  duration,  and  disappears  under  the  corrective  influence  of 
time  and  repose. 

Treatment. — The  treatment  of  male  sterility  does  not,  as  a  rule, 
yield  favorable  results.  The  exceedingly  rare  cases  in  which  phimosis 
causes  sterility  may  be  cured  by  circumcision.  The  sterility  resulting 
from  coarctation  of  the  urethra,  or  other  impediment  situated  between 
the  orifices  of  the  ejaculatory  ducts  and  the  meatus,  may  be  cured  by 
removal  of  the  cause.  Absolute  aspermia  presents  no  available  point  for 
treatment. 

In  the  partial  stenosis  of  the  vasa  eff erentia  from  gonorrhoea!  inflam- 
mation, and  in  obstruction  of  the  ejaculatory  ducts,  faradization  of  the 
testicles  has  been  recommended  with  the  view  of  exciting  their  secretory 
activity.  It  is  claimed  that  the  vis  a  tergo  of  the  increased  seminal  flow 
serves  to  dilate  the  partially  occluded  vessels. 

In  occlusion  of  the  vasa  efferentia  from  bilateral  epididymitis  little 
hope  of  successful  treatment  can  be  offered,  especially  if  the  impervious- 
ness  is  complete  and  has  existed  for  some  time.  Under  the  influence  of 
iodide  of  potassium  internally  and  the  local  use  of  resolvent  ointments, 
occasional  cures  of  chronic  cases  have  been  reported.  The  very  hope- 
lessness of  these  cases  emphasizes  the  necessity  of  prophylaxis.  In  all 
cases  of  bilateral  epididymitis  prompt  and  vigorous  antiphlogistic  treat- 
ment should  be  instituted  and  kept  up  until  the  indurations  have  under- 
gone complete  involution. 

In  advancing  atrophy  of  the  testicles  good  results  may  sometimes  be 
obtained  by  galvanization.  Where  the  tubular  structures  of  the  testicle 
are  pressed  upon  or  blocked  up  by  diffuse  or  circumscribed  syphilitic 
infiltrations,  specific  treatment — iodide  of  potassimn  and  mercurials,  either 
in  the  form  of  inunctions  or  plasters — should  be  energetically  employed. 

Ultzmann  reports  favorable  results  in  the  treatment  of  chromosper- 
mia  when  the  blood  or  pus  comes  from  the  prostatic  urethra  from  cauter- 
ization of  the  caput  gallinaginis.  When  the  blood  and  pus  come  from 
the  seminal  vesicles,  cauterization  does  not  accomplish  much. 


GO^OKKHCEA  IK  THE   FEMALE. 

By  ANDREW  F.   CUKRIER,   M.  D. 

History. — The  term  gonorrhcea,  like  so  many  others  which  have 
been  retained  in  medical  terminology,  is  based  upon  a  misconception.  It 
is  attributed  to  Galen,  who  used  the  word  fyovoppoia,  from  70^'/;  or  ry6vo<i, 
se7nen,  and  peov,  to  fioio  (De  Locis  Affectiones,  yi,  6  and  xiy,  10).  He  con- 
sidered it  an  affection  of  the  vessels  which  are  designed  for  the  excretion 
of  semen,  and  not  of  the  genital  organs  proper.  The  term  hlenno'n'hoea, 
which  is  in  common  use  with  many  writers,  especially  Erench  writers, 
and  derived  ultimately  from  /9Xei/09,  mucus,  and  phv,  tofloiD,  is  more  nearly 
expressive  of  the  true  condition  of  affairs,  especially  in  the  gleety  stage, 
while  pyo7'rhoea,  which  signifies  a  discharge  of  pus,  would  be  still  more 
correct.  All  these  terms  are  inaccurate,  however,  for  they  do  not  in- 
dicate whether  the  discharge  is  from  the  urethra,  the  conjunctiva,  or  any 
other  tissue  which  is  capable  of  secreting  pus  or  mucus. 

But  the  term  'yovoppoLa  is  older  than  Galen,  for  it  may  be  found  in 
the  writings  of  Hippocrates  and  Herodotus,  and  their  observations  were 
probably  of  phenomena  similar  to  those  which  were  observed  by  Galen, 
In  the  writings  of  Paulus  ^ginetus,  Actuarius,  and  Trallianus,  gon- 
orrhoea is  described,  but  only  as  it  occurs  in  males.  Ai'etfeus  observed 
that  women  who  suffered  with  gonorrhoea  experienced  gnawing  pains  in 
the  sexual  organs,  and  desire  for  coitus,  while  such  sensations  were  not 
experienced  by  male  sufferers.  In  all  the  ancient  wi'iters  who  have  made 
any  reference  to  gonorrhoea  in  women,  this  condition  seems  to  have  been 
confused  with  leucorrhoea  and  abnormalities  of  menstruation.  The  con- 
tagiousness of  the  disease  was  clearly  recognized  by  them,  whether  it 
occurred  in  males  or  females.  The  ancients  also  recognized  the  presence 
of  condylomata  which  are  so  common  an  accompaniment  of  gonorrhoea 
in  women,  descriptions  of  them  being  given  by  ^tius,  Ai-etseus,  Paulus, 
^ginetus,  and  Archigenes.  Cedrenus  observed  that  condylomata  when 
ulcerated  cause  infection  during  coitus  (Synopsis,  Paris,  16-i7,  page  266), 
and  a  similar  observation  was  made  by  Palladius  (Vita  patrum,  cap. 
14:8).  Condylomata  were  also  recognized  by  Galen  and  Hippocrates,  the 
latter  recommending  their  destruction  with  knife  or  caustic  (De  Xatur. 
Mulierum,  vol.  ii). 
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The  most  ancient  description  of  gonorrhoea  is  said  to  be  found  in  a 
Chinese  manuscript  written  bj  the  Emperor  Hoang-ty  in  the  year  2637 
B.  c.  It  is  referred  to  by  Yerrier  in  an  article  entitled  De  la  blennorrhagie 
chez  les  peuples  de  race  jaune  (Le  Medecin,  Paris,  October  10,  1886).  In 
this  ancient  document  gonorrhoea  is  described  as  an  inflammation  of  the 
urethra  and  vagina,  and  often  of  the  bladder,  which  is  accompanied  with 
a  white  or  red  discharge.  The  symptoms  in  the  female  are  said  to  be 
similar  to  those  in  the  male,  namely,  pruritus  ani,  heat  and  swelling  of 
the  vagina,  burning  pain  in  micturition  if  the  urethra  is  involved,  a  dis- 
charge of  green  or  yellow  pus,  and  pain  extending  from  the  hypogastrium 
to  the  perinseum.  Such  a  description  is  a  fairly  satisfactory  one,  but  one 
is  inclined  to  be  skeptical  as  to  the  authenticity  of  the  record. 

A  Japanese  manuscript  of  the  ninth  century  a.  d.  is  also  said  to  con- 
tain descriptions  of  the  various  forms  of  venereal  disease,  including  gon- 
orrhoea (Scheube,  Yirchow's  Archiv,  March,  1883,  page  448).  Again,  in 
the  fifteenth  chapter  of  Leviticus  Moses  refers  to  a  condition  which  made 
Israelites  possessing  it  ceremonially  unclean,  and  this  has  been  interpreted 
as  signifying  gonorrhoea.  Josephus  states  that  the  Israelites  contracted 
venereal  disease  from  the  Moabites  while  on  their  journey  through  the 
wilderness  to  Canaan.  Many  other  facts  in  connection  with  the  history 
of  the  nations  of  antiquity  concur  in  leaving  little  doubt  that  venereal 
diseases  were  about  as  rife  with  them  as  with  us,  and  it  is  safe  to  assume 
that  gonorrhoea  was  one  of  them.* 

The  absence  of  checks  and  restraints  upon  the  appetites  and  passions 
among  savage  and  barbarous  people  would  suggest  the  prevalence  of 
venereal  disease  among  them,  and  such  seems  to  be  the  fact.  Accurate 
information  in  regard  to  the  condition  of  women  among  such  people  is 
extremely  difficult  to  obtain.  I  have  made  extended  inquiries,  through 
physicians  in  the  employ  of  the  War  and  Interior  Departments,  concern- 
ing venereal  disease  among  the  women  of  our  native  Indians,  but  have 
failed  in  getting  as  definite  information  as  could  be  desired.  It  is  easily 
ascertained  that  syphilis  is  exceedingly  common  among  them,  for  that  is 
evident,  without  interrogation.  The  medical  officers  also  speak,  with 
scarcely  an  exception,  of  the  almost  utter  absence  of  virtue  among  Indian 
women,  more  particularly  the  young  ones,  but  to  obtain  definite  data  as 
to  the  amount  of  suffering  which  they  experience  from  venereal  disease 
seems  impossible,  both  on  account  of  their  ignorance  and  their  unwilling- 
ness to  submit  to  the  necessary  examination  and  treatment.! 

What  the  influence  of  religion  in  the  form  of  I^ature-worship,  which 

*  Some  of  the  foregoing  data,  and  many  other  curious  and  interesting  ones,  have  been 
collated  by  Dupouy  in  a  work  entitled  La  prostitution  dans  I'antiquitc,  Paris,  1887. 

f  See  the  author's  paper  on  a  study  relative  to  the  functions  of  the  reproductive  ap- 
paratus in  American  Indian  women.  Trans.  Amcr.  Gyn.  Soc,  vol.  xv. 
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with  its  licentious  rites  and  orgies  was  practiced  by  so  many  of  the 
nations  of  antiquity,  may  have  been  in  the  way  of  producing  this  disease 
which  is  so  intimately  associated  with  excesses  and  filth,  we  can  only 
conjecture. 

Etiology. — The  statement  of  Fournier  that  the  causes  of  gonorrhoea 
may  be  reduced  to  contagion  and  excessive  irritation  of  the  urethra, 
though  applicable  to  the  male  sex,  is  equally  applicable  to  the  female 
when  slightly  modified. 

The  concept  of  the  relationship  of  the  disease  to  germs  and  fungi, 
however  ancient,  was  impossible  of  verification  until  the  development  of 
modern  physiological  chemistry  and  the  improved  microscope,  hence  our 
knowledge  of  the  subject  in  this  direction  is  of  very  recent  date. 
Donne's  spore  trichomonas  vaginalis  was  discovered  in  discharges  from 
the  vagina  in  1844  ;  Salisbury's  crypta  gonorrhoica  in  1868  ;  Jousseaume's 
algue  genitale  in  1872 ;  Hallier's  konotecium  gonorrhoicum  in  1872. 

These  discoveries  marked  a  new  era  in  the  study  of  gonorrhoea,  and 
were  prophetic  of  the  revolution  which  was  soon  to  take  place  in  the 
investigation  of  infectious  disease.  The  new  science  of  bacteriology  w^as 
beginning  to  assume  definite  proportions.  But  it  is  not  within  the  prov- 
ince of  the  present  article  to  discuss  the  question  of  etiology  except  in  a 
very  general  way.  The  article  on  the  Etiology  of  Urethritis  should  be 
consulted  for  such  information. 

Another  important  chapter  in  the  evolution  of  our  present  knowledge 
concerning  gonori-hoea  in  the  female  was  furnished  by  the  investigations 
of  Noggerath.  In  1872  appeared  his  first  paper  on  this  subject  (Die 
latente  Gonorrhoe  im  weiblichen  Geschlecht),  and  in  1876  his  second  (La- 
tent Gonorrhoea,  especially  with  regard  to  its  Influence  on  Fertility  in 
Women).  The  conclusions  of  Noggerath  were  accepted  by  Angus  Mac- 
donald,  Amann,  and  Hennig,  but  not  by  gynaecologists  in  general.  He 
maintained  that  gonorrhoea  was  not  only  extremely  common,  but  that  it 
often  remained  latent  for  years ;  that  newly  wedded  women  were  very 
often  infected  by  husbands  who  had  long  since  ceased  to  show  any  active 
symptoms  of  gonorrhoea — sterility,  dysmenorrhoea,  perimetritis,  salpingi- 
tis, and  ovaritis  resulting ;  and  that  gonorrhoea,  either  in  the  male  or  the 
female,  was  practically  incurable.  N6g*gerath  barely  missed  the  discovery 
of  the  gonococcus,  for  he  says  (Trans.  Am.  Gyn.  Soc,  vol.  ii,  page  268)  : 
"  In  my  work  published  four  years  ago  I  expressed  the  hope  that  the  key 
to  solve  the  question  might  be  found  in  the  presence  of  a  fungus  peculiar 
to  the  secretion  of  women  afllected  with  latent  gonorrhoea,  of  which  my 
researches  up  to  that  time  had  given  much  encouragement.  I  have,  how- 
ever, not  followed  them  up  for  several  reasons,  principally  owing  to  the 
fact  that  I  found  the  same  fungus  in  discharges  from  very  young  chil- 
dren, in  cases  where  I  was  unable  to  trace  all  the  points  in  the  etiology 
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of  tlie  case  tliat  would  be  necessary  to  establish  the  value  attributable  to 
tlie  presence  of  this  growth."  Subsequent  investigations,  both  clinical 
and  microscopical,  have  fully  demonstrated  the  value  and  importance  of 
I^oggerath's  observations. 

In  1879  Neisser,  of  Breslau,  announced  the  discovery  of  the  gonococ- 
cus,  a  microbe  which  he  claimed  was  characteristic  of  gonorrhoea  (Ueber 
ein  der  Harnrohrentrippers  eigenthiimliche  Mikrokokkenart,  Centralbl. 
fiir  die  med.  Wissen.,  1879,  page  28).  He  asserted  its  constant  presence 
in  gonorrhoea!  pus,  and  its  identity  with  a  microbe  which  is  found  in 
purulent  ophthalmia  neonatorwm.  It  was  usually  found  in  groups  upon 
the  surface  of  pus-corpuscles,  being  first  round  in  shape,  and  then  devel- 
oping into  the  form  of  a  long  oval.  Then  there  was  a  division  in  the 
cell  with  an  interval  between  the  two  segments,  and  then  elongation  at 
right  angles  to  the  former  plane  of  division.  He  also  stated  that  this 
micrococcus  differed  morphologically  and  functionally  from  all  other 
forms  (Die  Mikrokokkus  der  Gonorrhoe,  Deutsche  med.  Wochen.,  1882, 
iS^o.  20).  The  investigations  of  Neisser  were  speedily  supplemented  by 
those  of  many  others,  who  confirmed  the  statements  which  he  had  made. 
The  list  of  such  investigators  is  a  long  one,  and  includes  such  names 
as  Weiss,  Bokai,  Brieger,  Cheyne,  Elirlich,  Riicker,  Gaffky,  Aufrecht, 
Bumm,  and  Oppenheimer. 

Definition. — To  define  gonorrhoea  in  the  female  in  a  manner  which 
shall  be  concise  and  at  the  same  time  comprehensive,  is  not  an  easy  mat- 
ter. The  disease  is,  of  course,  identical  with  gonorrhoea  in  the  male,  so 
far  as  its  pathological  characteristics  are  concerned.  It  is  an  infectious 
disease,  which  primarily  involves  a  larger  or  smaller  area  of  the  mucous 
membrane  of  the  genital  tract  in  the  great  majority  of  cases.  It  may 
extend  within  to  the  peitonseum,  or  without  to  the  skin.  It  may  involve 
the  mucous  membrane  which  is  not  included  in  the  genital  tract,  and 
other  serous  membranes  besides  the  peritonaeum.  Its  ultimate  cause  is 
probably  the  gonococcus  Neisser,  though  other  microbes  are  almost  con- 
stantly found  associated  with  this  one,  and  the  fact  of  mixed  infection  is 
generally  admitted.  It  is  frequently  identical  with  purulent  ophthalmia, 
especially  in  the  newborn.  Its  phenomena  are  those  which  belong  to 
inflammations  of  the  mucous  and  serous  membranes,  but  vary  in  intensity 
and  in  the  area  involved  in  different  cases.  The  hypothesis  of  the  micro- 
bial origin  of  the  disease  is  a  convenient  one  to  explain  many  cases  of  the 
dormant  or  latent  variety,  in  which  a  history  of  recent  impure  sexual 
intercourse  is  wanting. 

But  belief  in  the  pathogenic  power  of  the  microbe  gonococcus  does 
not  imply  that  its  demonstration  is  possible  in  every  case  of  gonorrhoea. 
The  area  over  which  or  within  which  it  may  find  lodgment  is  an  exten- 
sive one,  the  number  present  at  a  given  moment  may  be  small,  and  the 
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keeiiness  of  vision  and  skill  in  investigation  of  different  observers  vary 
within  wide  limits.  It  has  long  been  my  opinion,  in  which  I  am  sup- 
ported bj  some  of  the  ablest  and  most  conscientious  observers,  that  in 
most  cases  clinical  phenomena  will  enable  one  to  determine  a  diagnosis  of 
gonorrhoea  even  though  gonococci  be  not  found.  In  cases  to  which  medi^ 
co-legal  importance  is  attached  their  demonstration  is  of  value,  though  even 
in  such  cases  it  is  not  always  imperative.  Recent  opinions  upon  this  sub- 
ject vary.  Kratter  (Occidental  Medical  Times,  June,  1891)  states  that 
without  a  bacteriological  examination  it  can  not  be  determined,  in  a  case 
of  suspected  rape,  whether  a  vaginal  discharge  is  traumatic  or  not,  and  that 
the  detection  of  gonococci  is  proof  of  the  presence  of  gonorrhoea,  which 
has  probably  been  conveyed  in  the  sexual  act.  But  gonorrhoea  can  not 
be  positively  excluded  if  gonococci  are  not  found,  Yibert  and  Bordas 
(Jour,  de  Medecine  de  Paris,  March  8,  1891)  think  it  premature  to  give 
diagnostic  value  to  micro-organisms  found  in  vaginal  and  vulvar  muco- 
purulent discharges.  They  made  observations  upon  the  discharges  from 
the  genitals  of  six  little  girls,  upon  each  of  whom  a  criminal  assault  had 
been  perpetrated  by  men  found  to  be  free  from  gonorrhoea.  In  the  vul- 
var discharge  in  each  instance  were  diplococci,  identical  morphologically 
and  bacteriologically  with  the  gonococcus  IS^eisser. 

Boret  (Provincial  Medical  Journal,  Leicester,  England,  April,  1891) 
agrees  with  the  opinion  last  mentioned,  after  investigation  of  cases  of  vul- 
vitis in  which  there  was  no  suspicion  of  impure  contact  or  indecent  assault. 

The  disease  varies  greatly  in  its  intensity  in  different  individuals, 
variations  in  susceptibility  obtaining  in  this  as  in  all  other  infectious  dis- 
eases. The  personal  equation  in  such  matters  is  one  which  can  never  be 
rigorously  defined  in  advance.  With  some  women  the  disease  is  sharp  in 
its  attack,  severe  in  its  course,  and  apparently  over  in  a  few  weeks,  espe- 
cially if  the  treatment  has  been  intelligently  designed  and  carried  out. 
With  other  women  the  symptoms  are  mild,  of  long  duration,  and  recur- 
rent at  intervals,  even  when  there  is  no  suspicion  of  new  infection.  In 
other  words,  this  disease,  like  other  infectious  diseases,  may  be  severe  or 
mild,  and  may  continue  a  very  long  or  only  a  short  time. 

Clarification. — Little  attempt  was  made  to  subdivide  or  classify 
gonorrhoea  in  women  prior  to  the  jDcriod  which  began  with  ISToggerath. 
By  many  of  the  older  writers  the  disease  was  practically  ignored,  by 
others  it  was  little  understood,  being  briefly  described  as  an  inflammatory 
disease  of  the  vagina,  less  often  of  the  urethra  or  endometrium.  In 
recent  times  it  has  been  seriously  questioned  by  more  than  one  thoughtful 
writer  whether  gonorrhoea  of  the  vagina  ever  exists  as  a  primary  con- 
dition. 

In  all  descriptions  of  disease  the  simpler  the  classification  the  better 
and  the  less  confusing.     I  think  all  clinical  purposes  may  be  satisfied  by 
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regarding  gonorrhcea  in  women  as  acute  and  chronic,  remembering  at  the 
same  time  that  there  may  be  repeated  acute  attacks,  and  that  the  disease 
may  long  remain  dormant  or  latent.  The  difference  between  the  acute 
and  chronic  conditions  consists  mainly  in  difference  in  the  intensity  of  the 
symptoms.  A  number  of  writers  speak  of  the  diminished  number  of 
gonococci  in  the  chronic  state,  and  this  is  reasonable,  since  they  are  asso- 
ciated with  pus-cells,  and  these  are  not  abundant  in  the  chronic  condition. 

Variety  of  Forms. — So  great  is  the  variety  of  opinion  as  to  the 
frequency  of  different  forms  of  gonorrhoea  that  I  am  persuaded  its  phe- 
nomena must  vary  Avith  the  locality,  whether  from  difference  of  individual 
habits,  varying  effects  of  chmate,  or  some  more  obscure  cause.  Bumm, 
whose  writings  and  investigations  upon  this  subject  during  the  past  ten 
years  demand  for  him  a  respectful  hearing,  found  as  a  result  of  examin- 
ing and  studying  53  cases  from  their  very  beginning  during  a  period  of 
five  months  or  more  (Frauenarzt,  1891,  vi,  345),  that  the  endometrium 
of  the  vaginal  portion  of  the  cervix  was  the  seat  of  gonorrhoea  in  seventy- 
five  per  cent  of  the  cases,  the  endometrium  of  the  corpus  in  fifteen  per 
cent,  and  the  mucous  membrane  of  the  tubes  in  3'5  per  cent.  He  for- 
merly questioned  the  existence  of  a  vaginal  gonorrhoea  in  adults.  He 
now  believes  that  it  seldom  occurs  in  adults  as  an  acute  process,  and  never 
as  a  chronic  one. 

Steinschneider  (Jahresb.  der  Schles.  Gesellsch.  fiir  vaterl.  Kult.,  1887 ; 
Breslau,  1888,  Ixv,  49)  has  found  the  urethra  the  seat  of  the  disease  in 
the  majority  of  acute  cases,  and  the  cervical  endometrium  in  the  majority 
of  chronic  cases. 

Eraud  (Cong.  Internat.  de  Dermat.  et  de  Syphilig.,  1890,  p.  642 ; 
Le  bulletin  med.,  1889,  iii,  1080)  found  gonorrhoeal  urethritis  and  en- 
dometritis with  equal  frequency.  The  gonococcus  was  obtained  from  the 
endometrium  by  examination  of  the  scrapings  obtained  with  the  curette. 
In  only  a  few  instances  was  he  able  to  find  the  gonococcus  in  scrapings 
from  the  corporeal  endometrium.  He  believes  that  the  gonococcus  does 
not  live  upon  pavement  epithelium,  and  hence,  if  found  in  the  vagina, 
that  it  is  there  by  accident,  having  migrated  thither  from  the  cervix  uteri 
with  the  discharges  from  the  cervical  endometrium.  In  his  opinion, 
therefore,  gonorrhoeal  vaginitis  is  secondary  to  metritis. 

Ingria  (Gazetta  degli  Ospedali,  1887,  viii,  805)  thinks  urethral  gonor- 
rhoea is  far  more  frequent  than  vaginal,  but  the  existence  of  the  latter  is 
not  doubted. 

In  a  total  of  750  cases  of  gonorrhcea  in  women  seen  by  Jullien  in 
Paris  hospitals  there  were  286  cases  of  acute  or  chronic  urethritis. 

Sanger  (Annales  de  gynecologic  et  d'obstetrique,  1890,  xxxiii,  p.  Ill) 
finds  gonorrhoea  most  frequently  in  the  cervical  endometrium ;  vaginitis 
is  less  frequently  seen,  the  vagina  receiving  infectious  matter  without 
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being  always  influenced  by  it.  He  has  not  found  urethritis  of  very  com- 
mon occurrence. 

Horand  (Lyon  medical,  1888,  lix,  p.  251)  examined  5,090  prostitutes 
and  764  children,  many  of  the  latter  the  victims  of  rape,  between  the 
years  1882  and  1888.  In  the  women  he  found  that  the  urethra  was  most 
frequently  the  seat  of  gonorrhoea,  while  in  the  children  it  was  the  vagina. 
(Among  85  children  he  found  vaginitis  in  68  ;  in  33  of  the  latter  he  found 
gonococci ;  and  in  20  the  vagina  alone  was  diseased.  He  also  found 
gonococci  in  20  cases  of  vaginitis  in  women,  but  in  239  other  cases  he 
was  unable  to  find  them.)  "Welander  (Le  bulletin  medical,  1889,  iii,  p.  3) 
found  gonococci  more  frequently  in  the  urethra  than  elsewhere,  especially 
among  prostitutes. 

Thus,  though  there  has  been  strong  opposition  to  the  idea  of  the  ex- 
istence of  primary  gonorrhoeal  vaginitis,  that  opposition  is  becoming  less 
pronounced.  The  principal  objections  that  have  been  offered  are  that 
the  gonococcus  does  not  live  upon  the  pavement  epithelium  of  the  vagina 
nor  in  the  secretion  of  the  vagina  which  is  normally  acid.  If  it  happens 
to  be  found  in  the  vagina,  it  is  there  by  accident  in  connection  with  pri- 
mary disease  of  the  urethra  or  endometrium. 

And  yet  the  objectors  to  vaginal  gonorrhoea  admit  its  presence  and 
frequency  in  young  children,  and  its  occasional  occurrence  in  young 
women. 

The  case  is,  therefore,  not  conclusive  against  those  who  insist  strongly 
upon  the  presence  and  frequency  of  vaginal  gonorrhoea.  Even  Bumm 
has  admitted  that  he  had  found  the  gonococcus  in  and  under  the  deeper 
epithelial  layers  of  the  vagina  (Neumann,  Internationale  klinische  Rund- 
schau, 1888,  ii,  p.  217),  and  his  earlier  statement  that  it  was  found  only  on 
cylindrical  epithelium  was  denied  by  Jadassohn  (Deutsche  medicinische 
Wochenschrift,  1889,  xv,  p.  683).  Welander  {loc.  cit.)  admits  the  difficulty 
of  finding  the  gonococcus  in  the  vagina  for  the  reasons  given,  and  also  on 
account  of  the  great  number  of  other  microbes  in  the  vagina  with  which 
the  gonococcus  might  be  confused,  but  he  thinks  that  a  negative  result 
in  this  direction  has  not  a  sufficiently  demonstrative  value.  Furthermore, 
he  has  seen  several  cases  which  he  could  only  interpret  as  essential  gon- 
orrhoea! vaginitis.  Urethritis  was  also  present ;  the  vagina  was  the  seat  of 
an  acute  purulent  catarrh,  and  so  tender  to  the  touch  that  a  speculum 
could  not  be  used.  In  nine  such  cases  gonococci  were  found,  though 
they  were  also  found  in  the  uterus.  In  six  other  cases  of  gonorrhoeal 
vaginitis  there  was  no  involvement  of  the  uterus.  The  differentiation 
which  Welander  would  make  between  gonorrhoeal  vaginitis  and  ordinary 
vaginal  catarrh  consists  in  the  abundance  of  pus-cells  in  the  former,  and 
in  the  diminution  of  the  microbes  which  are  usually  present  in  the  va- 
gina.    Zeissl  has  found  vaginal  gonorrhoea  twenty  times  more  frequent 
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than  uretliral  (quoted  bj  Ingria,  loc.  cit'.).  Terillon  (Le  bulletin  medical, 
1890,  iv,  p.  837)  affirms  tliat  gonorrhoea  involving  the  uterus  is  preceded 
by  gonorrhoea  of  the  vagina,  the  former  developing  from  the  latter,  and 
the  former  frequently  culminating,  as  Bernutz  and  Goupil  have  shown, 
in  pelvic  peritonitis.  There  is,  then,  great  confusion  among  investigators 
concerning  the  frequency  and  significance  of  the  various  forms  of  gonor- 
rhoea, also  concerning  the  diagnostic  value  of  the  gonococcus,  its  pres- 
ence in  this  or  that  locality,  and  upon  or  within  this  or  that  tissue,  and 
whether  it  is  this  organism  alone  which  causes  disease,  or  a  combination 
with  other  organisms.  There  is  also  great  difficulty  in  deciding  between 
the  true  gonococcus  and  the  false  with  which  it  is  morphologically  iden- 
tical (Bumm,  Bockhardt).  On  the  one  hand,  we  are  told  it  is  always  easy 
to  find  the  microbe  (Horand) ;  on  the  other,  that  in  fif  t}^  per  cent  of  cases 
it  can  not  be  found  (Schwarz).  Equally  puzzling  are  the  statements  that 
it  is  always  a  superficial  disease  (Bumm,  Sanger),  and  that  it  may  involve 
the  tissues  as  well  as  the  secretions  (Schmitt,  Wertheim,  Wiener  klin- 
ische  Wochenschrift,  1890,  iii,  p.  476).  My  own  experience  with  this  dis- 
ease, which  has  been  in  a  field  rich  with  opportunities  during  the  past 
twelve  years,  has  given  me  opinions  which  are  decided  and  to  my  own 
mind  convincing,  though  I  confess  that  my  faith  in  the  influence  of  the 
gonococcus  is  less  firm  than  it  was  a  few  years  ago.  If  it  is  mixed 
infection  which  produces  the  severer  phenomena  of  gonorrhoea,  why  may 
it  not  be  possible  to  discard  the  influence  of  the  gonococcus  altogether  ? 
for  it  seems  to  be  fairly  determined  that  the  presence  of  the  staphylococ- 
cus and  streptococcus  is  always  injurious.  Again,  if  the  pseudo-gonococci 
which  are  so  often  associated  with  the  gonococcus  produce  phenomena 
which  resemble,  if  they  are  not  identical,  with  those  produced  by  the  genu- 
ine microbes,  a  diagnosis  dependent  upon  such  a  basis  is  always  open  to 
doubt* 

Therefore,  until  bacteriologists  can  reach  something  like  settled  con- 
clusions in  regard  to  the  part  played  by  microbes  and  with  something 
like  unanimity,  I  think,  with  Noggerath,  Sanger,  and  others,  that  we  must 
depend  mainly  upon  clinical  phenomena  in  determining  our  diagnosis.  I 
am  still  far  from  l)elieving,  with  Welander,  that  the  view  that  gonorrhoeal 
vaginitis  is  a  common  or  the  most  common  form  clinically,  of  the  dis- 
ease, is  obsolete.  Possibly  the  view  of  that  author  that  it  is  a  very  com- 
mon form  among  children  and  young  women,  especially  young  prosti- 
tutes, is  correct ;  but  it  must  also  be  remembered  that  the  greater  number 

*  Neumann  (Internationale  klinische  Rundschau,  1888,  ii,  p.  217)  states  that  Bumm  has 
found  several  diplococci  in  the  vagina,  similar  morphologically  to  Neisser's  microbe,  and 
differing  very  little  in  their  cultures,  but  not  causing  gonorrhoea.  Bockliart  has  pro- 
duced pscudo-gonorrhcea,  urethritis,  and  epididymitis  from  pure  cultures  of  staphylo- 
cocci and  streptococci,  not  differing  in  appearance  from  ordinary  gonorrhoea. 
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of  cases  of  gonorrhoea  occur  in  just  such  individuals,  the  possible  changes 
in  the  vaginal  epithelium  of  those  who  have  been  long  married,  or  a  long 
time  prostitutes,  or  of  those  who  have  borne  children,  together  with  the 
better  opportunities  for  vaginal  drainage  in  the  latter  furnishing  them 
with  a  certain  degree  of  protection  against  gonorrhoeal  vaginitis  which 
the  others  referred  to  would  not  have.  At  any  rate,  in  the  cases  of  gon- 
orrhoea in  women  which  I  have  seen  the  greater  mmiber  have  come  with 
vaginitis  as  the  most  conspicuous  symptom.  They  have  been  in  most 
cases  young  prostitutes,  or  young  married  women,  or  young  women  who 
have  complained  that  they  were  victims  of  seduction.  With  these  the  ex- 
ternal manifestations  have  also  been  most  frequent.  I^ext  in  frequency 
were  those  who  suffered  with  pelvic  peritonitis  of  gonorrhoeal  origin,  espe- 
cially prostitutes  and  recently  married  women.  Fewer  in  number  were 
those  who  suffered  with  urethritis  and  cystitis,  and  they  were  not  infre- 
quently women  in  mature  life.  Next  in  frequency  were  those  who  suf- 
fered with  abscesses,  glandular  inflammations,  and  endometritis.  I  do 
not  say  that  in  my  opinion  endometritis  is  the  least  frequent  manifesta- 
tion or  variety  of  gonorrhoea,  but  in  my  experience  it  is  the  form  which 
has  caused  least  personal  annoyance  to  the  patient,  and  fewest  acute  sympr 
toms  upon  which  a  diagnosis  could  be  based. 

The  disease  may  have  the  following  forms  or  varieties,  which  may 
appear  singly  or  in  combination,  and  with  or  without  complications ; 
1,  vulvitis ;  2,  bartholinitis ;  3,  vaginitis ;  4,  urethritis  ;  5,  endometritis ; 
6,  salpingitis ;  7,  ovaritis  ;  8,  peritonitis. 

Gonorrhoea  in  a  woman  always  implies  a  precedent  gonorrhoea  in 
some  one  else,  which  has  been  acquired  by  infectious  contact,  but  not 
necessarily  by  the  sexual  act.  It  is  quite  conceivable  that  it  may  be 
communicated  through  the  medium  of  towels,  handkerchiefs,  articles  of 
furniture,  or  even  water-closet  seats.  It  never  exists  de  novo  either  in 
man  or  woman,  ex  nihilo  nihil  jit.  Whether  all  vaginal  and  endometi-ial 
discharges  are  or  are  not  infectious  is  another  matter.  Considering 
tlie  number  and  variety  of  microbes  which  constantly  inhabit  both  tlie 
vagina  and  endometrium,  it  is  quite  possible  that  under  favoring  con- 
ditions these  may  be  the  cause,  or  a  cause,  of  inflammation  in  the  male 
urethra,  as  Bockhart  has  shown,  but  that  is  quite  a  different  thing  from 
gonorrhoea,  the  disease  par  eminence  of  dissipation,  sexual  excess,  and 
vice.  As  gonorrhoea  is  in  the  majority  of  cases  a  disease  of  youth  in  the 
male,  it  is  equally  so  in  the  female,  partly  because  the  greater  number  of 
those  who  are  likely  to  be  exposed  to  it  are  young,  and  partly,  as  is  sup- 
posed by  some  writers,  because  of  changes  in  the  epithelium  as  life  ad- 
vances which  enable  it  to  offer  greater  resistance  to  infecting:  media. 

Period  of  Incubation. — The  time  which  elapses  from  the  reception 
of  the  iniectious  material  to  the  appearance  of  the  symptoms  of  gonor- 
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rhcea  is  not  usually  a  long  one.  Of  course,  the  symptoms  appear  more 
quickly  when  the  mucous  membrane  of  the  genital  tract  is  hyperseraic, 
as  during  menstruation  or  pregnancy,  than  under  ordinary  conditions. 
In  some  cases  it  has  seemed  to  me  that  influences  from  the  nervous  sys- 
tem, such  as  fear,  anxiety,  shame,  and  remorse,  have  hastened  and  height- 
ened the  symptoms.  In  the  very  young  we  should  expect  indications  of 
the  disease  more  quickly  than  in  those  of  mature  years.  From  two  to 
five  days  may  be  regarded  as  the  usual  period  of  incubation  for  this  dis- 
ease in  women,  and  I  have  not  observed  that  the  duration  of  this  period 
varied  from  one  form  or  location  of  it  more  than  for  another.*  Why 
one  portion  of  the  genito-urinary  tract  should  first  show  evidence  of  in- 
fection rather  than  some  other  portion,  may  be  due  in  part  to  greater 
susceptibility,  but  more  to  efiicient  exposure.  Thus,  the  primary  form  of 
the  disease  in  children  is  almost  always  vulvitis ;  in  young  women  it  is 
more  frequently  vaginitis ;  while  in  the  mature,  and  those  who  have  borne 
children,  it  is  often  urethritis  or  endometritis.  The  crypts  and  follicles 
with  which  the  genito-urinary  mucous  membrane  abounds  also  explain  the 
difficulty  of  eradicating  the  disease,  and  the  frequency  of  the  recurrence 
of  acute  attacks,  when  favoring  conditions  cause  renewed  activity  in  secre- 
tions and  germs  which  may  have  been  long  retained  in  a  dormant  or  in- 
active condition.  I  have  never  agi-eed  with  Koggerath's  earlier  views, 
that  the  disease  was  necessarily  incurable.  It  is  doubtless  radically  cured 
in  many  cases,  but  we  must  not  forget  that  there  are  many  others,  perhaps 
many  which  are  never  diagnosticated,  which  terminate  in  fatal  perito- 
nitis. 

I  shall  first  describe  the  various  forms  of  gonorrhoea  in  the  order 
mentioned,  and  then  their  complications  : 

1.  Vulvitis. — This  is  especially  an  inflammation  of  childhood  ;  it  is 
common  in  young  women,  it  is  rare  in  the  aged.  It  may  be  limited  to 
the  labia  majora,  or  it  may  include  the  nymphse  and  the  mucous  mem- 
brane of  the  vestibule  and  introitus  vaginae.  It  is  a  typical  inflamma- 
tion, for  it  includes  heat,  pain,  swelling,  and  redness  of  the  affected  parts. 
If  the  mucous  membrane  becomes  involved,  there  is  a  discharge  of  dirty, 
yellowish,  or  greenish  pus,  acrid  and  excoriating.  Intertrigo  becomes  an- 
noying ;  walking  is  difficult  and  painful.  The  disease  is  prone  to  extend 
to  the  vagina,  and  not  infrequently  to  the  urethra,  especially  in  young 

*  I  have  seen  cases  in  which  the  patient  was  conscious  of  the  beginning  of  the  disease 
— pain,  or  soreness,  or  swelling  being  present — within  a  few  hours  from  coitus.  I  have  re- 
cently seen  a  case  of  gonorrhoea  of  the  rectum  and  anus,  with  extensive  ulceration  of  the 
mucous  membrane  and  contiguous  skin,  in  a  young  woman  about  eighteen  years  of  age, 
in  which  coitus  per  anum  at  night  was  followed  by  evidences  of  gonorrhoea  in  the  morn- 
ing. Of  course,  a  portion  of  the  symptoms  was  due  to  injury  to  the  sphincter  muscle  and 
the  anal  mucous  membrane,  but  the  distinctive  evidences  of  gonorrhoea  quickly  appeared 
in  addition  to  the  effects  of  trauma. 
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children  with  whom  the  meatus  urethrse  is  prominent.  In  those  who 
liave  not  reached  puberty  the  underlying  cellular  tissue  is  seldom  in- 
vaded.* 

In  those  who  have  passed  puberty  the  cellular  tissue  is  frequently 
invaded,  the  skin  becoming  hard  and  dense,  or  oedematous  and  boggy. 
In  the  former  case  the  condition  is  frequently  suggestive  of  elephantiasis, 
the  enlargement  of  the  labia  being  sometimes  very  great ;  but  the  termina- 
tion in  all  cases  which  I  have  seen  has  been  resolution  ad  integrum^  after 
a  period  of  three  or  four  weeks.  In  the  other  cases  we  have  true  phleg- 
monous inflammation,  with  the  formation  of  abscess  which  is  sometimes 
quite  extensive,  the  pus  burrowing  into  the  cellular  tissue  of  the  pelvis. 
In  the  majority  of  cases  which  I  have  seen,  however,  tlie  swelling  is  in 
the  direction  of  the  least  resistance — that  is,  toward  the  other  labium 
majus — the  position  being  very  favorable  for  its  surgical  treatment. 
"Why  the  infectious  medium  should  in  one  case  cause  a  phlegmonous  and 
in  another  a  nonphlegmonous  inflammation  is  not  always  apparent. 
Probably  traumatic  influences  occasionally  favor  the  former  result,  the 
tissues  being  bruised  or  contused  by  violence  of  some  sort,  and  the  in- 
fectious element  entering  through  the  broken  skin  or  mucous  membrane. 

Differential  Diagnosis. — The  diagnosis  of  gonorrhoeal  A^ulvitis  is 
sometimes  easy  and  sometimes  difficult.  It  is  especially  apt  to  be  difficult 
in  children,  by  whom  it  may  be  acquired  from  the  parents,  from  contact 
with  other  children,  boys  or  girls  who  are  contaminated,  and  from  crimi- 
nal violence.  The  greatest  caution  and  judicial  impartiality  of  mind  are 
necessary  in  making  a  diagnosis  when  rape  has  been  alleged;  for  not  only 
the  liberty  but  in  some  States  the  life  of  the  accused  person  depends 
upon  the  determination  of  the  crime.  In  view  of  all  the  recent  bacterio- 
logical developments  in  this  field,  a  diagnosis  of  gonorrhoea  should  not 
rest  mainly  upon  the  presence  or  absence  of  the  gonococcus.  Vulvitis  or 
vulvo-vaginitis  in  children  is  said  to  result  from  the  migration  of  worms 
from  the  rectum  to  the  vulva  or  vagina,  but,  considering  the  closed  condi- 
tion of  the  vagina  in  most  children,  I  should  be  skeptical  concerning  such 
a  cause  unless  the  evidence  were  very  conclusive.  Differentiation  from 
vulvitis  associated  with  epidemic  diseases  in  children  must  undoubtedly 
be  made,  especially  the  eruptive  fevers.  Contributions  tO'  this  subject 
have  been  made  by  Yon  Dusch  (Deutsche  medicinische  Wochenschrift, 
October  11,  1888),  Ollivier  (La  semaine  medicale,  October  24,  1888), 
Suchard  (Eevue  mensuelle  des  maladies  de  I'enfance,  1888,  p.  265),  Tait 
(Lectures  on  Gynaecology,  1888),  and  the  writer  of  this  article  (Medical 
ISTews,  July  6, 1889).    In  addition  to  the  differentiation  from  the  catarrhal 

*  I  can  recall  but  one  case,  a  child  about  ten  years  of  age,  seen  in  consultation  in 
whom  the  inflammation  in  the  right  labium  majus  had  terminated  in  an  extensive  ischio- 
rectal abscess  opening  near  the  lower  portion  of  the  labium. 
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form  of  vulvitis  to  wliicli  the  foregoing  remarks  applj,  one  must  he  pre- 
pared to  exclude  the  phlegmonous  form,  which,  if  it  occurs  in  children, 
is  more  usually  of  traumatic  than  of  infectious  origin,  and  tlie  diphtheritic 
which  is  not  infrequent  in  epidemics  in  which  diphtheritic  inflammations 
are  present.  The  differential  diagnosis  of  vulvitis  in  those  who  have 
passed  the  age  of  puberty  is  not  usually  diflicult.  Enlargements  and  in- 
flammations of  the  vulva  from  traumatism,  puerperal  accidents,  and  ele- 
phantiasis are  easily  excluded  ;  syphilis  in  this  location  must  be  studied 
in  connection  with  its  other  phenomena  in  the  secondary  stage,  though 
the  primary  sore  may  sometimes  be  discovered  in  connection  with  the 
enlargement  of  the  labia  and  inguinal  glands.  Cancer  affecting  the  vulva 
is  so  pronounced  in  its  symptoms,  especially  pain,  corrosion,  and  swelling, 
that  its  exclusion  can  almost  invariably  be  made  without  difficulty.  The 
subject  of  complications  and  treatment  will  be  discussed  in  a  subsequent 
portion  of  this  paper. 

2.  Bartholinitis. — Inflammation  of  the  vulvo-vaginal  glands,  or 
glands  of  Bartholin  or  Duverney,  is  a  not  uncommon  form  of  gonorrhoea. 
I  have  never  seen  it  except  in  adults.  It  is  sometimes  found  unassociated 
with  otlier  forms  of  the  disease  ;  indeed,  cases  are  recorded  in  which  a  sin- 
gle gland  or  even  a  single  duct  has  been  the  seat  of  the  disease,  and  for  a 
prolonged  period.  I  am  disinclined  to  believe  that  the  disease  ever  lim- 
its itself  to  so  small  an  area.  It  is  quite  possible,  however,  that  this  por- 
tion of  it  might  remain  after  others  were  cured.  The  symptoms  are 
those  of  an  abscess  in  any  other  tis?ue  which  is  easily  distensible.  The 
abscess  may  be  no  larger  than  a  chestnut,  or  it  may  be  as  large  as  a  small 
egg.  It  may  exist  in  connection  with  a  vulvitis,  and  may  be  included  in 
a  phlegmonous  inflammation  of  the  labia  majora.  Destruction  of  the 
gland  accompanies  the  disease.  Differentiation  must  be  made  from  sim- 
ple catarrhal  inflammation  of  the  gland,  from  retention  of  glandular  secre- 
tion, and  from  traumatic  inflammation. 

3,  Vaginitis. — So  far  as  symptoms  are  concerned,  it  is  this  form  of 
gonorrhcea  which  has  most  frequently  brought  women  to  me  for  relief. 
The  urethritis  from  which  women  suffer  is  not  comparable,  as  to  pain, 
with  the  urethritis  of  men,  and  the  endometritis  of  gonorrhoea  has  few 
acute  symptoms,  in  some  cases  not  any.  In  those  forms  of  the  disease  in 
which  the  peritonaeum  is  involved  the  pain  is  so  severe  that  individuals 
are  not  usually  to  be  treated  as  out-patients.  As  lias  ali-eady  been  stated, 
I  dissent  entirely  with  those  who  say  that  gonorrhoeal  vaginitis  is  a  rare 
condition,  at  least  according  to  my  experience.  In  children  it  is  usually, 
perhaps  always,  associated  with  vulvitis.  In  young  adults  it  is  the  most 
common  form  of  the  disease  ;  in  the  mature  and  aged  it  is  comparatively 
rare.  No  one  denies  the  possibility  of  development  of  the  gonococcus 
upon  the  vaginal  pavement  epithelium  in  children  :  why  should  it  not  de- 
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velop  tipon  the  same  tissue  in  adults  ?  It  would  be  absurd  to  hold  that  it 
is  always  secondary  to  infection  of  the  uterus  in  children  ;  it  is  almost  as 
absurd  to  maintain  the  same  universal  proposition  in  regard  to  adults. 
In  young  adults  the  os  uteri  is  frequently  almost  impervious,  and  the 
vaginal  portion  of  the  cervix  small  and  retracted.  The  urethra  in  such 
women  is  also  less  exposed  to  infectious  media  than  the  vagina,  and  the 
latter  is  more  adapted  to  retaining  fluids  which  may  have  been  injected 
into  it  than  the  vagina  in  women  who  have  been  long  married  or  have 
borne  children.  But  whatever  the  theory  may  be,  the  fact  with  me  is 
unquestionable  that  vaginitis  is  the  commonest  form  of  the  disease  in  my 
experience,  and  probably  for  the  reason  that  has  been  given,  that  children 
and  young  women  include  the  greater  number  of  sufferers  with  gonor- 
rhoea. The  symptoms  are  unmistakable  in  the  great  majority  of  cases, 
and  in  the  present  state  of  uncertainty  concerning  the  specific  influence  of 
the  gonococcus  (see  note,  page  1046,  concerning  investigations  of  Bumm, 
Bockhart,  and  others),  as  the  sole  cause  of  the  disease,  and  the  liability 
to  mistake  the  true  gonococcus  with  one  of  the  five  varieties  of  the  pseudo- 
organisms  with  which  Bockhart  says  it  is  morphologically  identical.  I 
think  we  may  eliminate  the  question  of  its  presence,  in  the  greater  num- 
ber of  cases  at  least,  and  make  our  diagnosis  on  the  basis  of  the  clinical 
phenomena  alone.  It  is  only  necessary  to  quote  such  names  as  Nogge- 
rath,  Sanger,  and  Welander  in  support  of  the  statement  that  clinical  facts 
are  sufficient  to  determine  a  diagnosis.  I  have  in  a  number  of  cases  seen 
this  form  of  the  disease  in  young  immarried  women  whose  habits  and 
character  have  been  irreproachable  save  for  the  lapse  or  two  which  was 
the  cause  of  their  misery.  The  symptoms  in  such  cases  have  been  very 
pronounced,  and  perhaps  they  will  best  serve  as  types  of  gonorrlnjeal 
vaginitis.  Fear  of  discovery  of  their  fault,  retention  of  secretions 
within  the  vagina,  and  active  condition  of  the  vaginal  epithelium,  are  all 
favorable  conditions  in  such  cases  to  the  exuberant  development  of  the 
disease.  The  period  of  incubation  is  short ;  it  may  not  be  more  than 
twenty-four  or  forty-eight  hours  before  pain  is  felt  in  the  vagina,  walking 
becomes  difiicult,  the  tissues  are  swollen  and  hot,  and  the  color  of  the  mu- 
cous membrane  is  a  dark,  dirty  red,  which  I  have  compared  to  the  color  of 
wet  hemlock  sole-leather.  The  stage  of  congestion  is  followed  by  the 
stage  of  secretion,  the  secretion  being  purulent,  the  pus  sometimes  yel- 
low and  sometimes  green.  An  examination  even  with  a  small  specu- 
lum at  such  a  time  is  exquisitely  painful,  and  the  slightest  rudeness  tears 
away  the  epithelium  of  the  vagina  or  the  vaginal  portion  of  the  cervix, 
leaving  a  bleeding  surface.  This  acute  stage  ma^-  last  one  M'eek,  two 
weeks,  three  weeks,  possibly  longer  if  it  is  untreated,  and  almost  always 
longer  in  young  children,  but  I  have  never  seen  a  case  in  which  it  was 
followed  by  cicatrization  ;  so  that  the  statement  of  Bumm  and  others  that 
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gonorrhoea  is  essentially  a  superficial  disease  is  probably  true,  at  least  in  so 
far  as  it  applies  to  the  vagina. 

Differential  Diagnosis. — Tlie  admission  of  sexual  intercourse  on 
the  part  of  the  patient,  and  the  quick  succession  of  the  phenomena  men- 
tioned, make  a  diagnosis  easy.  Those  conditions  with  which  gonorrhoeal 
vaginitis  may  be  confused  are  usually  to  be  eliminated  without  difficulty. 
They  may  be  considered  as  catarrhal,  diphtheritic,  and  phlegmonous 
vaginitis,  also  endometritis  with  profuse  discharge.  Catarrhal  vaginitis 
may  be  an  accompaniment  of  the  eruptive  fevers,  constipation,  rectal 
disease,  and  anaemia,  but  in  none  of  these  cases  would  gonorrhoea  be 
suspected.  In  the  pregnant  or  puerperal  state  a  profuse  vaginal  dis- 
charge is  not  unusual,  and  it  is  quite  necessary  to  be  on  the  lookout  for 
other  symptoms  of  gonorrhoea,  which  not  infrequently  coexists  with 
pregnancy,  both  in  its  acute  and  chronic  or  recurrent  forms.  The  leucor- 
rhoea  which  so  often  comes  before  and  after  menstruation  must  also  be 
eyed  with  suspicion  in  suspected  cases,  and  its  relationship  to  infection 
carefully  inquired  about.  The  same  remark  will  apply  to  the  catarrhal 
vaginitis  which  is  so  common  with  women  of  uncleanly  habits. 

Diphtheritic  vaginitis  may  be  easily  excluded,  while  the  phlegmonous 
form  is  rare  and  should  give  a  history  of  violence  of  some  kind.  Such 
a  condition  (phlegmonous  vaginitis)  might  follow  a  severe  labor,  violent 
coitus,  a  blow  or  thrust ;  and  in  some  cases  gonorrhoea  may  coexist,  and 
the  diagnosis  be  obscured  by  the  severity  of  other  conditions.  With 
reference  to  the  misleading  influence  of  acute  endometritis,  a  careful 
examination  will,  of  course,  readily  show  that  the  symptoms  do  not 
proceed  from  vaginitis.  That  this  form  of  gonorrhoea  may  long  remain 
latent,  is  shown  by  the  countless  cases  of  gonorrhoea  in  men  which  are 
contracted  from  women  who  suffer  with  no  acute  symptoms,  and  in 
whom  an  examination  reveals  nothing  conclusive  of  gonorrhoea.  I  have 
seen  this  fact  demonstrated  repeatedly. 

Senile  Vaginitis. — It  would  seem  almost  supererogatory  to  make  a  sepa- 
rate distinction  for  vaginitis  under  this  nomenclature.  This  distinction 
has  frequently  been  made,  however,  and  with  reasons  which  seem  suffi- 
cient, for  the  conditions  which  are  present  in  vaginitis  in  women  who  have 
passed  the  menopause  differ  from  those  which  obtain  in  younger  women. 
The  tissues  of  the  vagina  and  vulva  are  in  a  state  of  atrophy,  the  abun- 
dant fat  of  earlier  years  has  been  absorbed,  the  hypersemia  of  pregnancy 
and  menstruation  no  longer  occurs,  and  the  functional  activity  of  glands 
and  follicles  is  less  marked.  At  this  period  of  life  a  woman  is  less  suscep- 
tible to  the  virulent  action  of  gonorrhoea  than  in  early  life,  and  the  influ- 
ence of  the  disease,  when  contracted,  is  less  intense  aiid  extensive.  Ya- 
ginitis  does  occur,  both  gonorrhoeal  and  nongonorrhoeal,  in  the  aged  ;  and 
the  former,  in  its  latent  form,  may  be  carried  over  from  the  period  of 


URETHRITIS.  1053 

prae-menopause  to  that  of  post-menopause.  It  is  characterized  by  an 
abundant  muco-purulent  discharge,  the  secretion  being  watery,  of  a  dirty- 
yellow  color ;  and  though  the  epithelium  is  easily  bruised,  there  is  little 
or  no  swelling  of  the  tissues,  and  the  bleeding  which  follows  bruising  is 
not  as  free  as  in  younger  women.  The  mucous  membrane  has  a  dirty 
brown  appearance,  and  under  the  mucous  membrane  of  the  vestibule  one 
frequently  sees  slight  effusions  of  blood.  The  discharge  is  irritating, 
excoriates  the  thighs  and  buttocks,  and  the  consequent  scratching  and 
rubbing  result  in  infiltration  and  parchmentlike  hardness  of  the  skin. 
Condylomata  and  inguinal  enlargements  rarely,  if  ever,  occur.  The  con- 
dition is  a  most  annoying  one,  is  worse  in  cold  than  in  warm  weather, 
and  may  persist  for  many  months,  especially  if  the  person  is  uncleanly  in 
her  habits.  It  is  not  easy  to  differentiate  the  gonorrhoeal  form  from  the 
nongonorrhceal,  for  the  symptoms  are  quite  similar.  The  history  and 
surroundings  of  the  patient  must  be  of  assistance  in  determining  the 
diagnosis.  In  women  who  have  had  gonorrhoea  just  prior  to  the  meno- 
pause, and  whose  lives  are  not  above  reproach,  such  a  vaginitis  as  has 
been  described  is  usually  gonorrhoeal.  In  other  women,  whose  lives  are 
exemplary  and  always  have  been,  the  vaginitis  may  be  a  concomitant  of 
an  irritated  or  torpid  rectum ;  it  may  be  associated  with  malignant  dis- 
ease, or  it  may  be  one  of  the  expressions  of  anaemia. 

4.  Urethritis. — Gonorrhoeal  urethritis  in  women  is  not  usually  the 
serious  disease  that  it  is  in  men.  It  has  its  serious  consequences,  to  be 
sure  ;  it  is  very  frequently  accompanied  or  followed  by  cystitis  ;  but  the 
serious  lesions  of  the  ureters  and  kidneys,  the  destructive  strictures  of  the 
urethra,  and  the  disorganizing  lesions  of  the  bladder,  which  are  matters  of 
every-day  occurrence  as  sequels  of  gonorrhoea  in  men,  are  rare  indeed  in 
women.  ITot  that  these  may  not  occur  in  women ;  they  may  and  do  occa- 
sionally, but  the  topographical  anatomy  of  the  female  renders  them  com- 
paratively amenable  to  treatment.  Gonorrhoea  in  the  female  has  its 
serious  consequences,  but  they  occur  rather  when  the  disease  progresses 
through  the  uterus  and  thence  to  the  peritonaeum,  than  when  it  follows 
the  urinary  channel.  The  greater  frequency  of  urethritis  compared  with 
other  forms  of  gonorrhoea,  in  the  opinion  of  certain  able  writers,  has 
been  referred  to.  I  have  not  found  it  thus  frequent.  Forty  per  cent 
would  be  a  liberal  estimate  for  those  who  have  suffered  with  urethritis  in 
my  experience.  It  has  not  seemed  to  me  a  cause  of  great  disturbance  in 
children,  though  the  situation  of  the  urinary  meatus  in  children  is  an 
exposed  one.  In  married  and  mature  women  it  is  relatively  frequent,  in 
the  aged  it  is  rare.  Its  period  of  incubation  is  shorter  than  with  men, 
and  about  the  same  as  in  vaginitis.  Its  invariable  symptoms  are  burning 
and  smarting  in  the  urethra,  frequent  and  painful  micturition,  and  more 
or  less  swelling  and  sensitiveness  of  the  urethral  mucous  membrane.     The 
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epithelium  of  the  latter  becomes  eroded  with  the  slightest  touch,  bleeding 
freely.  Pus  exudes  from  the  meatus  after  the  congestive  stage  has  passed, 
but  I  have  never  yet  seen  such  intense  inflammation  and  suppuration  as 
commonly  attend  urethritis  in  the  male.  Were  this  the  sum  and  sub- 
stance of  gonorrhoea  in  the  female,  it  might  usually  be  considered  a  trivial 
and  easily  cured  disease.  The  glands  and  follicles  by  which  the  meatus  and 
a  portion  of  the  lumen  of  the  urethra  are  surrounded,  furnish  opportunity 
for  ramification  of  the  urethral  disease,  and  may  complicate  it  in  a  very 
troublesome  manner,  causing  indefinite  delay  in  the  cure,  unless  the  fol- 
licles are  carefully  investigated,  one  by  one,  and  thoroughly  treated. 
Eraud  has  described  three  varieties  of  gonorrhoeal  urethritis,  based  upon 
their  differing  histological  characteristics.  His  paper  may  be  consulted 
for  this  differentiation  (Congres  Internationale  de  dermatologie  et  de 
syphiligraphie,  1890,  p.  642). 

Sanger  also  describes  a  periurethritis,  an  interstitial  urethritis,  and  a 
stricture  of  gonorrhoeal  origin,  and  states  further  that  they  are  occasion- 
ally followed  by  suppurative  catarrh  of  the  bladder,  ureters,  and  pelvis 
of  the  kidneys.  The  study  of  urethritis  with  the  endoscope  has  not  found 
as  many  workers  as  has  endoscopy  of  the  male  urethra. 

Janowski  recommends  for  this  purpose  (Wien.  med.  Presse,  1890, 
xxxi,  1409)  the  straight  endoscope  of  Griinfeld,  the  pan-electroscope  of 
Leiter,  the  Nitze-Leiter  instrument,  or  that  of  Skene.  By  means  of  the 
endoscope  Janowski  has  demonstrated  chronic  papillary  urethritis,  and 
Janowski  gives  as  varieties  of  gonorrhoeal  urethritis,  from  the  same  means 
of  investigation,  TJ.  simplex  chronica  and  TJ.  granulosa.  His  paper  (^oc. 
cit^j  may  be  consulted  for  an  elaboration  of  the  foregoing.  The  duration 
of  urethritis  is  not  usually  so  great  as  that  of  vaginitis.  Plenty  of  cases 
are  relieved  of  the  troublesome  symptoms  in  the  urethra  and  bladder 
after  two  weeks  of  treatment. 

5.  Endometritis. — A  gonorrhoeal  endometritis  is  likely  to  be  a  far 
more  serious  matter  with  a  woman  than  a  urethritis.  In  addition  to  the 
acute  and  chronic  or  recurrent  varieties,  we  may  distinguish  an  endome- 
tritis of  the  cervix,  of  the  cervix  plus  the  corpus,  and  of  the  cervix  plus 
the  corpus  plus  salpingitis,  the  gravity  of  the  disease  increasing  with  its 
extension.  The  extension  is  from  cell  to  cell,  but  that  does  not  imply 
that  the  entire  endometrium  becomes  infected  as  the  disease  progresses. 
It  may  be  involved  in  strips  or  islands,  continuity  being  preserved,  of 
course,  at  one  or  more  points  in  order  that  progression  from  one  cavity 
to  another  may  be  possible.* 

*  Bumra  believes  that  extension  may  also  be  accomplished  from  cervix  to  corpus  by  the 
regurgitation  of  menstrual  blood,  but  such  a  hypothesis  should  work  both  ways;  and  if  a 
current  setting  back  into  the  cavity  of  the  corpus  carried  gonococci,  which  is  very  prob- 
lematical, why  may  not  the  return  current  out  of  the  uterus  carry  the  offending  organisms 
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Tliis  fact  shows  the  necessity  for  the  development  of  uterine  endos- 
copy ;  for  without  an  accui-ate  knowledge  of  the  areas  of  disease  of  the 
endometrium,  which  can  be  ascertained  in  some  diseases  at  least  only  by 
sight,  any  method  of  treatment  adopted,  whether  by  applications  to  the 
endometrium  or  the  use  of  the  curette  or  other  instruments,  is  crude  and 
inexact,  for  it  must  include  the  entire  nmcous  membrane,  diseased  and 
healthy  alike.  Steinschneider  believes  that  all  forms  of  gonori-ha3al  dis- 
ease in  women  are  secondary  to  metritis.  Bumm  believes  all  cases  of  gon- 
orrhoeal  vaginitis  are  secondary  to  metritis.  I  am  satisfied  that  there  is  a 
primary  and  a  secondary  endometritis,  the  former  being  the  more  common 
in  married  and  parous  women,  the  latter  in  the  young  and  nulliparous.* 

The  symptoms  with  endometritis,  if  it  exists  alone,  are  usually  few 
and  unimportant.  A  dirty,  muco-purulent,  viscid  discharge,  and  the  fact 
that  those  who  cohabit  with  her  suffer  with  gonorrhoea,  may  be  the  only 
intimation  a  woman  has  that  she  is  diseased.  Such  a  history  is  repeatedly 
given  by  prostitutes.  In  a  few  cases  the  endometrial  inflammation  is  in- 
tense, the  vaginal  portion  of  the  cervix  is  swollen  and  very  tender.  In 
such  cases  gonorrhoea  is  certainly  not  a  superficial  inflammation,  and  these 
are  probably  instances  of  mixed  infection.  Erosion  of  the  os  uteri  is 
also  a  very  common  symptom  with  endometritis.  It  occurs  alike  in  the 
parous  and  the  nulliparous.  It  is  due  partly  to  the  bathing  of  the  epi- 
thelium of  the  OS  in  the  discharge  from  the  endometrium  and  partly  to 
friction  upon  the  floor  of  the  vagina.  It  is  not  exclusively  a  symptom  of 
gonorrhcea,  for  it  accompanies  abundant  endometrial  discharges  which 
are  not  gonorrhoeal  in  character.  The  os  internum  frequently  serves  as  a 
barrier  to  the  extension  of  the  disease.  The  fact  that  in  the  young  and 
nulliparous  it  is  almost  a  sealed  portal,  and  that  infection  does  progress 
beyond  it,  is  an  argument  in  favor  of  the  extension  of  the  disease  by  the 
epithelium.  If  the  disease  advances  to  the  corpus  and  pregnancy  ensues, 
an  abortion  may  result.  This  matter  will  be  referred  to  again.  Having 
reached  the  corpus,  the  disease  may  be  arrested  for  some  time,  perhaps 
being  intensified  at  the  cornua  before  it  advances  to  the  tubes.f     The  ex- 

away  ?  He  also  thinks  gonoeoeci  may  be  introduced  into  the  uterus  mechanically  during 
coitus  or  intra-uterine  instrumentation  or  medication. 

*  I  have  seen  direct  infection  of  the  cervical  endometrium  in  a  hospital  patient  upon 
whom  trachelorrhaphy  had  been  performed.  After  the  sutures  were  removed  she  was 
allowed  to  go  home  and  spend  Sunday.  When  she  returned  the  cervical  wound  was  gap- 
ing, intensely  inflamed,  and  secreting  pus  abundantly.  Her  husband  admitted  that  he 
had  gonorrhoea. 

f  I  recently  saw  such  a  case  in  a  young  prostitute.  The  uterine  canal  was  extremely 
narrow,  and  in  each  cornu  was  an  abscess  about  as  large  as  a  walnut,  discharging  con- 
stantly through  the  os  uteri.  In  tying  off  the  tubes  the  tissue  broke  down  like  wet  paper. 
The  tubes  were  congested,  but  scarcely  pervious.  The  patient  had  suffered  several  weeks 
with  the  usual  symptoms  of  acute  peritonitis. 
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tension  of  tlie  disease  to  the  tubes  is  a  matter  of  common  occurrence — in 
fact,  the  majority  of  women  who  suffer  with  disease  of  the  uterine  ap- 
pendages probably  suffer  with  gonorrhoea  as  a  cause  of  it.  The  progress 
of  this  disease  from  one  stage  to  another  may  be  slow  or  rapid.  In  young 
newly  married  women  the  severe  symptoms  may  culminate  within  a 
month,  as  was  first  shown  by  IS^oggerath  in  his  classical  paper.  Then  a 
long  period  of  invalidism  may  follow,  with  sterility  and  various  other 
severe  complications.  The  anatomical  conditions  of  the  endometrium  are 
such  that,  if  it  has  become  infected,  it  is  almost  impossible  to  restore  it  to 
a  healthy  condition  by  any  measure  short  of  a  severe  surgical  operation.* 

It  is  often  very  difficult  to  prove  the  existence  of  gonorrhoeal  en- 
dometritis, especially  in  its  latent  condition.  The  presence  of  a  purulent 
discharge  from  the  uterus,  development  of  gonorrhoea  in  those  who  come 
in  contact  with  such  a  discharge,  the  latter  individuals  being  free  from  the 
disease  before  such  contact,  promiscuous  intercourse,  or  intercourse  with 
one  whose  habits  in  regard  to  the  sexual  relation  have  been  bad,  are  all 
suggestive  factors  in  determining  a  diagnosis.  The  diagnosis  is  strength- 
ened by  the  presence  of  gonococci  in  the  discharge.  Differentiation 
must  be  made  from  a  simple  endometritis  with  mucous  or  muco-purulent 
discharge  ;  from  malignant  disease  of  the  endometrium  with  profuse  dis- 
charge, the  corroding  character  of  which  soon  becomes  evident ;  and  from 
endometritis  due  to  benign  tumors  of  the  endometrium  or  the  muscular 
tissue  of  the  uterus. 

6.  Salpingitis. — It  is  hardly  possible  to  conceive  of  gonorrhoeal  sal- 
pingitis as  a  primary  disease.  The  same  cause  which  produces  it  must 
previously  have  been  at  work  upon  the  endometrial  mucous  membrane. 
(Saxinger  is  quoted  by  Sanger  {Inc.  cit.,  p.  200)  as  reporting  gonor- 
rhoeal salpingitis  in  virgins.  This  seems  extraordinary,  if  true.  Sanger 
explains  it  by  the  possibilit}^  of  contracting  gonorrhoea  in  other  ways 
than  by  impure  coitus.)  This  is  eminently  the  disease  of  young  adult  life, 
and  its  destructive  effects  not  only  in  sterilizing  women  by  occlusion  of 
the  abdominal  ends  of  the  tubes,  but  in  leading  to  lifelong  misery  and 
often  death,  make  it  one  of  the  most  important  surgical  diseases  to  which 
professional  attention  has  ever  been  directed.  Though  it  belongs  to  adult 
life,  it  is  not  unknown  in  childhood.  Sanger  has  quoted  a  case  of 
Welander's  in  which  general  peritonitis  of  gonorrhoeal  character  (pre- 
ceded, of  course,  by  salpingitis)  occurred  in  a  child  five  years  of  age. 
Mercier  observed  as  early  as  IS^C,  in  autopsies^  upon  prostitutes,  that 
salpingitis  and  ovaritis  were  very  common  among  them.  The  epoch- 
making  labors  of  Bernutz  and  Goupil  in  connection  with  pelvic  peri- 

*  While  the  gonococcus  is  often  found  in  the  secretions  of  the  cervical  endometrium, 
it  is  rarely  found  in  those  of  the  corporeal  endometrium. 
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tonitis  threw  much  light  iipon  salpingitis,  and  incidentally  upon  the 
gonorrhosal  variety.  (Terillon  {loc.  cit.)  quotes  Bernutz  and  Goupil  as 
reporting  twenty-eight  cases  of  pelvic  peritonitis  or  salpingitis  among 
ninety-nine  cases  of  gonorrhcea.)  Noggerath  clearly  saw  the  destructive 
character  of  the  disease,  its  especial  relation  to  the  child-bearing  function, 
and  its  great  frequency  among  newly  married  women  whose  husbands 
had  at  some  time  in  their  lives  suffered  with  gonorrhoea.  Tait,  Sanger, 
and  others  have  made  important  contributions  to  the  knowledge  of  the 
subject,  especially  with  reference  to  its  destructive  character,  and  the 
frequent  necessity  for  its  treatment  by  severe  surgical  measures.  As 
already  intimated,  its  course  may  be  a  rapid  or  a  slow  one.  The  entire 
mucous  membrane  of  the  tube  may  be  found  diseased,  or  only  portions  of 
it,  and  diseased  parts  may  be  encysted  or  walled  off  from  parts  which 
are  less  diseased  or  uninvolved.  We  may  have  tubal  abscess  or  inter- 
stitial salpingitis.  Terillon  thinks  the  disease  usually  affects  both  tubes, 
and  he  accounts  for  the  almost  universal  prevalence  of  sterility  among 
prostitutes  by  the  prevalence  of  salpingitis  among  them.  (This  can  not 
be  taken  as  a  rule  that  is  by  any  means  universal,  for  there  are  countless 
cases  in  which  prostitutes  marry  and  have  families,  though  they  may 
have  been  sterile  during  the  years  in  which  they  practiced  prostitution.) 
"Whatever  the  role  of  the  gonococcus  may  be  as  an  exciter  of  inflammation 
in  other  forms  of  gonorrhoea  is  probably  exercised  also  in  salpingitis.  It 
is  found  not  only  in  and  on  the  pus-cells  in  suppurative  salpingitis, 
but  in  and  on  the  cylindrical  epithelium  of  the  raucous  membrane  of  the 
tube  (Bumm).  Bumm's  opinion  that  the  gonococcus  does  not  penetrate 
the  deeper  layers  of  tissue  of  the  tube  is  opposed  by  Wertheim  (Wiener 
klinische  Wochenschrift,  1890,  iii,  476),  who  found  it  in  five  cases  of  pyo- 
salpinx  in  the  pus  of  the  tube,  and  in  three  of  them  in  the  epithelium 
and  the  connective  tissue.  Other  observers  who  have  found  the  gono- 
coccus in  connection  with  pyosalpinx  are  Westermark,  Kelly,  Martin, 
and  Orthmann.  To  write  the  history  and  pathology  of  gonorrhoeal  sal- 
pingitis would  be  to  cover  the  subject  of  salpingitis  in  general,  and  that, 
of  course,  would  be  more  appropriate  for  a  work  on  general  pathology. 
This  excuse  may  account  for  any  apparent  deficiency  of  detail  in  a  sub- 
ject which  is  so  important  as  this.  As  in  salpingitis  from  other  causes, 
the  gonorrhoeal  variety  may  be  catarrhal  or  interstitial.  In  the  former 
the  tube  may  be  only  slightly  enlarged,  especially  if  the  pus  has  free 
exit  through  the  uterus.  If  there  is  obstruction  to  its  exit,  the  tube  may 
gradually  become  greatly  distended,  and  its  contents  may  be  confined  to 
one  or  several  sacs.  With  catarrhal  salpingitis  of  any  severity  we  are 
almost  certain  to  have  pelvic  peritonitis  ;  and  if  the  communication  be- 
tween the  tube  and  ovary  persists  for  any  length  of  time  after  the  estab- 
lishment of  the  disease,  the  abdominal  end  of  the  tube  remaining  pervious, 
67 
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we  will  be  almost  certain  to  have  ovaritis  also.  The  disease  is  marked  by 
frequent  recurrences  and  exacerbations  under  the  influence  of  exposure 
to  cold,  excesses  of  various  kinds,  the  puerperal  state,  etc.  Rupture  of  a 
pjosalpinx  with  fatal  results  is  probably  not  uncommon.  In  the  inter- 
stitial variety  the  development  of  the  disease  is  gradual,  there  is  great 
hypertroj^hy  of  tissue,  and,  while  peritonitis  is  a  common  accompaniment, 
ovaritis  is  less  common  than  with  the  catarrhal  variety.  Both  of  these 
forms  of  disease  are  attended  with  great  pain  and  great  danger  to  life, 
and,  as  a  rule,  the  function  of  the  organs  is  entirely  destroyed.  The 
surgical  procedure  by  which  these  diseased  organs  are  removed,  in  spite 
of  its  abuses,  is  a  boon  to  humanity  which  can  not  be  overestimated. 

Ovaritis. — Although  a  gonorrhoeal  salpingitis  may  exist  without  a 
consequent  ovaritis,  a  gonorrhoeal  ovaritis  is  impossible  without  an  ante- 
cedent salpingitis.  In  the  interstitial  foi'm  of  salpingitis,  in  which  there 
is  a  slow  and  progressive  hypertrophy  of  tubal  tissue,  the  structure  of  the 
ovary  may  remain  uninterfered  with  for  a  long  time.  Catarrhal  sal- 
pingitis also  may  be  localized,  and  the  abdominal  end  of  the  tube  occluded 
by  an  infratubal  exudate  which  will  prevent  the  passage  of  infectious 
material  to  the  ovary.  But  if  infectious  material  traverses  the  bridge 
which  unites  tube  and  ovary,  or  if  peritonitis  is  excited  in  connection 
with  an  existing  salpingitis,  the  inflammatory  process  will,  as  a  rule,  ex- 
tend to  the  ovary  also.  The  ovary  may  be  simplj^  dislocated  and  im- 
bedded in  a  mass  of  exudate,  more  or  less  extensive  and  more  or  less 
dense,  its  nutrition  and  function  being  interfered  Avith.  In  cases  of 
slight  intensity  the  tunica  albuginea  will  bear  the  greater  portion  of  the 
inflammatory  process.  If  the  process  is  severe  and  very  virulent,  abscess 
of  the  ovary  will  result,  and  the  organ  will  usually  be  entirely  disoi'gan- 
ized.  Like  some  forms  of  pyosalpinx,  it  may  be  so  walled  in  by  exudate 
that  it  is  eflectually  shut  oft"  from  the  pelvic  viscera,  or,  like  others,  its 
walls  may  be  friable,  and  the  possibility  of  rupture  be  a  constant  menace 
to  the  patient's  life.  The  attachments  which  these  inflamed  and  diseased 
tubes  and  ovaries  make  to  the  pelvic  peritonagum  and  the  pelvic  and  ab- 
dominal viscera,  often  render  their  removal  among  the  most  formidable 
and  dangerous  of  surgical  operations.  The  diagnosis  of  gonorrhoeal 
ovaritis  must  be  made  in  connection  with  other  manifestations  of  the 
disease  ;  it  is  never  primary.  As  to  its  duration,  diif erentiation,  prognosis, 
and  treatment,  the  same  remarks  apply  which  are  appropriate  for  sal- 
pingitis. 

Peritonitis. — There  are  probably  few  cases  of  gonorrhea  which  ex- 
tend as  far  as  the  Fallopian  tubes  which  do  not  excite  a  peritonitis.  This 
may  be  of  limited  extent,  including  principally  the  peritonreum  covering 
the  tubes  and  the  fundus  uteri,  it  may  extend  to  the  peritonceum  of  the 
surrounding  viscera  and  the  ])elvis,  or  it  may  become  general.     It  may  be 
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of  moderate  intensity  and  with  little  or  no  appearance  of  exudate,  or  it 
may  be  manifested  by  the  presence  of  serum,  pus,  and  adhesions  of  greater 
or  less  extent  and  firmness.  It  is  sometimes  produced  by  the  trans- 
mission of  the  infecting  virus  through  the  tubes  to  the  peritonaeum  itself, 
and  at  others  the  infecting  medium  is  probably  carried  by  the  lymphatics. 
All  the  phenomena  which  have  been  mentioned  are  perfectly  familiar  to 
every  one  who  has  had  even  a  moderate  experience  with  abdominal  sur- 
gery. This  is  a  disease  which  is  particularly  prone  to  occur  before  mid- 
dle life.  Sanger  speaks  of  the  period  between  the  twentieth  and  thir- 
tieth years,  when  the  tissues  and  tissue  changes  are  most  active,  as  the 
period  of  greatest  frequency. 

Koggerath's  attention  was  directed  to  its  frequency  among  newly 
married  women,  and  I  have  seen  it  many  times  in  young  prostitutes 
under  twenty-five  years  of  age.  One  of  its  most  marked  features  is  its 
tendency  to  recur,  especially  in  connection  with  the  hypersemia  of  the 
menstrual  period.  Noggerath  alludes  to  this  fact  under  the  term  recur- 
rent perimet7'itis.  Recurrent  attacks  are  almost  certain  to  result  in  envel- 
opment of  the  appendages  in  inflammatory  exudate,, both  sides  being  usu- 
ally implicated.  One  of  the  least  serious  of  its  results  is  the  establish- 
ment of  sterility,  as  the  abdominal  end  of  the  tube  becomes  sealed. 
With  it  may  be  associated  abscess  of  the  pelvis  apart  from  abscess  of  the 
tube  or  ovary,  though  dependent  upon  the  extension  of  the  disease  from 
one  or  both  of  those  organs.  It  is  to  be  differentiated  from  traumatic 
noninfectious  peritonitis,  which  may  be  caused  by  blows,  by  lesions  ac- 
companying a  severe  labor,  or  by  rough  manipulation  of  the  genital  or- 
gans, and  from  infectious  peritonitis  which  is  nongonorrhoeal  in  charac- 
ter, such  as  the  peritonitis  of  puerperal  septicaemia,  of  the  infectious 
fevers,  or  of  severe  disease  of  the  rectum."^ 

COMPLICATIONS. 

Condylomata. — Among  the  most  common  of  the  complications  of 
this  disease  are  the  growths  upon  the  skin  of  the  external  genitals  which 
are  known  as  condylomata.  These  are  due  to  the  infectious  character  of 
the  secretions  which  are  poured  out  from  the  gonorrhoea-invaded  tissues. 
They  are  highly  infectious,  and  the  abraded  surface  of  one  of  them  when 
brought  in  contact  with  the  contiguous  uninjured  skin  (as  in  the  oppos- 
ing folds  of  the  nates  or  labia)  will  cause  a  similar  development.  They 
are  apt  to  be  especially  abundant  around  the  fourchette  of  the  vulva  and 
the  anus.  They  may  be  flat  or  acuminated,  a  loose  accumulation  of  epi- 
dermal scales,  highly  vascular,  or  nodes  slightly  raised  from  the  surround- 

*  Buinra   says  that  peritonitis  associated  with  gonorrhoea  is   always  due   to  mixed 
infection,  the  streptococcus  and  not  the  gonocoecus  being  the  efficient  agent. 
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ing  surface.  Thej  may  be  dry,  or  abraded  and  secreting,  the  secretion 
being  viscid  and  infectious.  They  may  be  isolated,  or  in  groups  or  masses 
an  inch  or  more  iu  length.  Isolated  formations  are  prone  to  coalesce  and 
conglomerate.  They  do  not  appear  until  the  secreting  stage  of  the 
gonorrhoea  has  been  reached,  and  remain  several  weeks.  They  finally 
disappear  without  a  scar.  They  are  insensitive  to  the  touch  unless 
excoriated,  and  are  most  likely  to  occur  with  women  of  unclean  habits. 
(The  skin  of  some  women  seems  to  be  insusceptible  to  this  form  of 
growth,  or  perhaps,  in  cases  in  which  they  are  absent,  the  necessary 
virulence  of  the  particular  element  Avhich  causes  condylomata  is  want- 
ing. Instead  of  condylomata,  the  discharge  of  gonorrhoea  upon  surfaces 
which  are  in  apposition  sometimes  produces  intertrigo,  the  epidermis 
being  rubbed  off  and  the  parts  becoming  sore  and  painful,  especially 
when  the  patient  walks.) 

Enlarged  Inguinal  Glands. — This  complication  is  not  uncommon 
with  gonorrhoea,  and  very  often  results  in  abscess.  Sanger  thinks  it 
always  results  from  a  mixed  infection. 

Gonorrhoea  of  Nose  and  Mouth.. — These  complications  are  possi- 
ble, for  the  disease  may  occur  on  any  mucous  membrane.  It  is  referred 
to  by  Sanger,  but  he  quotes  no  case.  I  have  never  seen  it  in  these  loca- 
tions. 

Gonorrhoea  of  Anus  and  Rectum. — This  form  of  the  disease  is 
not  uncommon  in  women,  and  is  the  source  of  much  pain  and  annoyance. 
In  my  experience  it  yields  readily  to  treatment.  Horand  {loc.  cit.)  saw 
thirteen  cases  of  this  form  of  the  disease  among  four  hundred  and  eighty- 
three  cases  of  gonorrhoea  in  women. 

Gonorrhoeal  Arthritis. — I  have  never  seen  but  one  case  in  women 
in  which  the  gonorrhoea  and  the  arthritis  seemed  definitely  related.  The 
intimacy  of  the  two  conditions  has  always  seemed  to  me  rather  question- 
able. Jullien  reports  the  discovery  of  gonococci  in  the  blood,  and  if 
this  is  true  they  might  be  transmitted  to  the  joints  ;  or  they  might  be 
carried  in  the  lymph  circulation,  on  the  supposition  that  they  are  the  sole 
cause  of  the  disease,  Welander  says  there  may  be  a  gonorrh(pal  arthri- 
tis from  mixed  infection.  He  doubts  the  presence  of  gonococci  in  the 
blood,  and  has  not  seen  scientific  evidence  of  their  presence  in  the  joints 
in  a  single  case.     This  subject  is  discussed  at  greater  length  elsewhere. 

Cystitis. — This  complication  is  a  very  common  one,  but  neither  so 
severe  nor  so  persistent  as  with  gonorrhcea  in  men.  It  is  quite  amenable 
to  treatment,  and  cases  are  rare  in  which  it  extends  to  the  ureters  and 
kidneys. 

Syphilis  and  Chancroid. — These  diseases  may  be  associated  with 
gonorrlioea,  the  symptoms  of  each  disease  being  distinct  and  easily  recog- 
nized. 
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Gonorrhoeal  Ophthalmia. — This  very  important  division  of  the 
subject  is  discussed  elsewhere. 

Relation  of  Gonorrhoea  to  Sterility. — Eeciprocal  influence  of 
gonorrhoea  with  menstruation,  the  pregnant  and  puerperal  states.  Gon- 
orrhoea being  an  inflammatory  condition,  it  would  naturally  follow  that  if 
an  acute  attack  were  added  to  the  hyperaemia  of  the  menstrual  epoch  the 
result  would  be  an  unusual  loss  of  blood,  and  possibly  undue  frequency 
of  the  menses,  If  the  pelvis  were  the  seat  of  new  growths  which  im- 
plied an  additional  vascularity,  the  hemorrhage  might  be  sufficiently  pro- 
fuse to  require  active  measures  for  checking  it.  Excessive  menstruation 
or  polymenorrhoea  is  therefore  one  of  the  symptoms  which  may  be  ex- 
pected in  connection  with  acute  gonorrhoea.  This  statement  has  been 
verified  by  the  observations  of  Welander  and  Sanger  {J,og.  cit.).  That  gon- 
orrhoea may  be  transmitted  through  the  medium  of  the  menstrual  blood  is 
extremely  probable,  the  infectious  elements  being  latent  within  the  folds 
of  the  uterine  or  vaginal  mucous  membrane  and  carried  out  during  coitus. 
The  hyperoemic  condition  of  the  pregnant  state,  and  the  abundance  of 
glandular  secretion  during  that  period,  are  also  favorable  to  the  reception 
and  transmission  of  gonon-hoea.  With  young  women  who  are  thus  in- 
fected the  disease  is  often  very  severe,  especially  in  the  forms  of  vagi- 
nitis and  endometritis.  An  exuberant  crop  of  condylomata  is  also  a  very 
common  phenomenon  in  such  cases.  That  interruption  of  the  pregnant 
state  may  be  caused  by  gonorrhoea  is  a  very  reasonable  supposition,  and  is 
vouched  for  by  high  authority.  I^Toggerath  reports  twelve  cases  of  abor- 
tion in  fifty-three  cases  of  gonorrhoea  in  pregnant  women  (Archiv  fiir 
Gynakologie,  1888,  xxxii,  p.  322).  Kroner  (Archiv  fiir  Gynakologie, 
xxxi,  ii,  p.  261)  reports  thirty-one  cases  of  gonorrhoea  in  pregnant  women, 
of  which  twenty-three  went  to  term,  five  aborted,  and  in  three  premature 
labor  occurred.  Sanger  thinks  that  both  abortion  and  placenta  prsevia 
may  be  due  to  gonorrhoea,  though  Avhy  the  last-mentioned  accident  should 
be  a  result  I  do  not  know.  The  influence  of  gonorrhoea  during  parturi- 
tion and  the  puerperal  state  is  a  matter  of  great  importance.  The  hosts 
of  infants  who  lost  their  eyesight  in  years  gone  by,  before  this  disease  was 
properly  appreciated,  from  an  infected  parturient  tract,  are  witnesses  of 
the  truth  of  this  statement.  The  lochial  fluid,  like  the  menstrual  blood, 
may  be  the  medium  for  the  transmission  of  the  disease,  and  conversely  the 
puerperal  state  renders  a  woman  very  sensitive  to  the  acquisition  of  the 
disease.  A  pre-existing  gonorrhoea  may  become  very  active  and  intense 
during  the  puerperal  period.  Many  of  the  severe  and  fatal  cases  of  puer- 
peral septicaemia  are  of  gonorrhoeal  origin ;  while  Sanger  is  authority  for 
the  statement  that  before  Crede's  method  of  treating  gonorrhoeal  ophthal- 
mia in  the  newborn  was  introduced  at  the  Leipsic  maternity  twenty-six 

per  cent  of  the  infants  born  there  were  sufferers  from  that  disease.     All 
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the  forms  of  gonorrhcEa  may  be  acquired  during  the  puerperal  state,  or 
may  be  rehghted  into  activity  ;  and  they  may  be  independent  of  septic 
puerperal  condition  of  other  origin,  or  they  may  be  associated  with  it. 

The  relation  of  gonorrhoea  to  sterility  has  been  touched  upon  from 
time  to  time  in  this  paper.  It  was  one  of  the  important  features  in  Nog- 
gerath's  original  article,  and  one  which  excited  astonishment  and  unfavor- 
able comment.  Xoggerath's  prediction,  that  time  would  prove  the  truth  of 
his  statements  concerning  the  destructive  influence  of  this  disease  upon 
the  reproductive  power,  has  been  measurably  verified.  Sterility  is  the  re- 
sult of  gonorrhoea,  not  in  all  cases,  but  in  those  in  which  the  disease  ex- 
tends to  the  Fallopian  tubes,  excites  intense  inflammatory  action  in  them, 
and  seals  their  abdominal  ends.  Sterility  in  such  cases  is  irremediable. 
Even  if  the  function  of  the  ovaries  remained  (and  in  most  cases  the  same 
inflammation  which  has  destroyed  the  functional  power  of  the  tube  has 
destroyed  that  of  the  ovary  also),  the  only  avenue  of  approach  for  the 
ovum  to  the  uterus  is  cut  off ;  the  spermatozoon  is  entirely  out  of  reach. 
The  efficient  cause  of  sterility  subsists,  therefore,  in  the  tube,  and  the  tube 
being  disorganized,  conception  becomes  an  impossibility.  A  more  or  less 
complete  cure  of  the  inflammatory  condition  is  possible,  but  a  restoration 
of  the  tube  ad  integrum  is  impossible. 

Treatment. — The  subject  of  treatment  for  gonorrhoea  in  women  is 
a  large  one,  for  it  embraces  not  only  the  management  of  the  disease  and 
its  complications,  but  the  consideration  of  precautionary  measures  in  men 
who  consort  with  infected  women,  and  the  adoption  of  preventive  treat- 
ment in  women.  Gonorrhoea  will  probably  exist  as  long  as  men  and 
women  are  the  slaves  of  sexual  appetite.  Far  be  it  from  me  to  defend 
the  gratification  of  that  appetite  in  any  but  the  normal  and  proper  way — 
that  is,  in  the  lawful  relationship  of  husband  and  wife.  The  idea  of 
licensing  a  vice  by  any  system  or  plan  yet  devised — an  expedient  which 
has  always  proved  a  failure — ought  to  be  abhorrent  to  good  morals  and 
good  citizenship.  But,  whether  we  regard  the  moral  side  of  the  subject 
or  not,  we  must  consider  the  sanitary  side,  and  accept  the  fact  of  suscepti- 
bility to  gonorrhoea  and  its  actual  and  widely  spread  existence.  I  shall 
not  offer  any  theory  as  to  the  proper  way  to  treat  prostitution.  I  have 
discussed  that  question  elsewhere  (see  author's  paper  on  The  Unrestricted 
Evil  of  Prostitution),  and  have  seen  no  reason  to  change  my  views. 
With  reference  to  prophylaxis,  scrupulous  cleanliness  of  the  genital 
organs  before  and  after  coitus  would  prevent  many  cases  of  gonorrhoea. 
It  is  simply  the  application  of  the  surgical  gospel  of  asepsis,  for  gonor- 
rhoeal  virus  could  not  successfully  compete  against  the  scrubbings  and 
washings  with  which  a  careful  surgeon  prefaces  his  operations.  But 
there  are  few  who  would  be  willing  to  use  the  brush,  soap,  and  water 
with  thoroughness  before  and  after  coitus.     As  a  measure  of  comparative 
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safety,  an  abundant  vaginal  irrigation  with  hot  water  or  solution  of  car- 
bolic acid,  1  to  40,  or  solution  of  creoline,  1  to  50,  may  be  recommended. 
Sanger  recommends  that  men  instill  into  the  urethra  a  few  drops  of  a 
two-per-cent  solution  of  nitrate  of  silver  previous  to  coitus,  and  that 
prostitutes  irrigate  the  genitals  with  a  l-to-20  solution  of  sublimate.  The 
latter  seems  to  me  dangerous  advice,  and,  in  regard  to  prophylaxis  in 
general,  we  must  not  forget  that  with  very  many  individuals  the  gratifi- 
cation of  the  sexual  appetite  is  a  matter  about  which  they  are  prone  to 
reason  and  propose  safeguards  at  any  time  rather  than  the  time  when 
they  are  to  be  put  in  practice.  Equally  important  with  prophylaxis  in 
this  matter  is  quarantine.  All  women  suffering  with  gonorrhoea  (and 
other  venereal  disease),  who  can  not  or  will  not  be  treated  at  their  homes, 
should  be  placed  under  observation  and  treatment  in  hospitals.  The 
great  prevalence  of  the  venereal  diseases  is  largely  due  to  the  fact  that 
many  of  those  who  suffer  with  them,  both  men  and  women,  continue  to 
indulge  in  sexual  intercourse  even  when  conscious  that  they  are  diseased, 
thus  multiplying  the  disease  indefinitely.  It  would  be  difficult  in  the  pres- 
ent state  of  society  to  constitute  the  infecting  of  one  person  by  another 
as  a  legal  offense  or  misdemeanor,  but  it  ought  not  to  be  difficult  to  se- 
cure the  passage  of  a  law  compelling  any  one  with  this  disease  to  have 
either  public  or  private  medical  attention,  as  we  compel  those  who  have 
cholera,  smallpox,  and  other  infectious  diseases  which  are  very  dangerous 
to  the  community.  Another  important  question  in  this  connection  is.  How 
long  is  the  disease  infectious  ?  Certainly  as  long  as  any  of  its  symptoms 
remain  ;  when  once  a  woman  has  been  infected,  her  capacity  for  infecting 
others  ma}'^  remain  indefinitely. 

The  treatment  of  gonorrhoea  will  vary  according  as  the  disease  is  in  the 
acute  or  chronic  stage.  Above  all  things  cleanliness  is  a  prerequisite.  The 
external  genitals  should  be  frequently  sponged  off  with  absorbent  cotton 
moistened  with  a  hot  solution  of  sublimate  or  carbolic,  salicylic,  or  boric  acid 
of  moderate  concentration,  the  cotton  being  burned  or  otherwise  effectively 
disposed  of  after  use.  Irrigation  of  the  vagina  with  the  same  solution 
should  also  be  practiced  two  or  three  times  daily  under  the  direction  of  a 
physician  or  a  competent  nurse  ;  and  a  vulvar  pad  of  absorbent  cotton  snug- 
ly secured  by  a  T-bandage  should  be  constantly  worn  as  long  as  any  dis- 
charge from  the  diseased  parts  continues.  If  the  urethra  or  bladder  is  in- 
volved, alkalies  and  balsams  may  be  used.  In  the  beginning  of  the  acute 
stage,  when  the  vulva,  vagina,  urethra,  or  cervix  uteri  is  engorged  and  very 
sensitive,  it  will  usually  be  found  inadvisable  to  make  local  applications  on 
account  of  the  intense  pain  caused  by  manipulation.  When  the  engorge- 
ment and  sensitiveness  have  in  a  measure  subsided,  a  direct  attack  may  be 
made  upon  the  affected  parts.  The  position  which  the  patient  assumes 
for  treatment  is  immaterial,  although  it  must  be  such  as  to  enable  one  to 
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remove  all  secretions  with  thorouglmess.  If  the  bladder  and  urethra  are 
involved,  irrigation  should  be  practiced  daily  with  warm  boric-acid  solu- 
tion in  moderate  concentration.  The  balsams  may  be  administered  by 
the  mouth,  or,  since  they  are  eliminated  by  the  kidneys,  they  may  be  ap- 
plied in  the  form  of  bougies  to  the  urethra  and  bladder.  Severe  manipu- 
lation of  the  urethra  will  not  only  cause  intense  pain,  but  will  tend  to  in- 
crease the  inflammatory  condition  and  encourage  the  formation  of  stricture. 
If  condylomata  are  present,  the  external  genitals  should  be  frequently 
washed  with  a  two  or  three  per  cent  solution  of  creoline,  the  hair  upon 
the  pubes  should  be  removed,  and  applications  may  be  made  of  nitrate-of- 
silver  solution,  1  to  8,  fuming  nitric  acid,  nitrate-of-mercury  ointment,  or 
the  thermocautery.  The  latter  method  is  excellent,  especially  if  the 
growths  are  exuberant  and  pediculated.  Of  course,  the  operation  re- 
quires an  anaesthetic.  Cysts  and  abscesses  of  the  genitals  are  to  be  treated 
with  the  same  deference  to  surgical  principles  that  are  observable  else- 
where. In  addition  to  the  irrigation  the  vagina  should  be  gently  but 
thoroughly  swabbed  daily  with  a  l-to-8  solution  of  nitrate  of  silver  and 
then  tamponned  with  cotton  soaked  in  a  mixture  of  subnitrate  of  bis- 
muth and  glycerite  of  tannin,  1  to  8.  The  cervical  canal  should  be  kept 
clean  by  frequent  curettings  with  the  dull  curette,  severity  in  scraping 
being  avoided,  after  which  the  strong  solution  (1  to  8)  of  nitrate  of  silver, 
or  a  strong  solution  (thirty  to  forty  per  cent)  of  chloride  of  zinc,  should 
be  applied.  Prochownick  has  recommended  the  use  of  the  constant  gal- 
vanic current  for  the  treatment  of  acute  gonorrhoea,  and  is  satisfied  with 
the  results  which  he  has  obtained  (Miinchener  medicinische  Wochenschrif  t, 
1890,  vol.  xxxvii,  p.  467).  If  the  disease  invades  the  Fallopian  tubes,  the 
ovaries,  and  the  peritonaeum,  there  will  usually  be  but  one  way  of  curing  it, 
and  that  is  by  means  of  an  abdominal  section  and  the  removal  of  the  dis- 
eased appendages.  If  the  disease  goes  no  farther  than  the  tubes,  the 
abdominal  ends  of  the  latter  becoming  sealed,  dilatation  of  the  uterus  and 
drainage  with  the  gauze  tampon  may  in  some  cases  effect  a  cure,  or  at 
any  rate  a  remission  ;  but  the  persistency  of  gonorrhaoel  elements  is  such 
that  it  would  be  assuming  a  great  deal  to  say  that  a  woman  was  cured  of 
her  pyosalpinx  merely  because  it  was  efficiently  drained.  Even  though 
the  disease  of  the  tubes  were  cured,  their  functional  power  would  be  de- 
stroyed. A  woman  who  has  once  had  gonorrheal  salpingitis  is  in  a  con- 
dition of  insecurity  as  long  as  the  diseased  organs  are  in  her  body.  The 
condition  is  quite  analogous  with  that  of  appendicitis,  in  wliich  recurrences 
are  almost  as  sure  to  come  as  in  any  inflammatory  condition  of  which  we 
have  any  knowledge. 


INDEX 


Ablation  of  scrotum,  980. 
Abscess  of  pelvis,  333. 

of  penis,  56. 

perinephritic,  795. 

periurethral,  103. 

of  prostate,  333. 

of  scrotum,  876. 

of  testicle,  902. 

of  urethra,  103. 
Adenitis,  181,  1060. 
Albumin  in  urine,  396. 

diagnostic  significance  of,  399. 

tests  for,  397. 
Angeioma  of  scrotum,  891. 
Arthritis,  gonorrhoeal,  in  females,  1060. 
Asperraia,  1031. 

relative,  1033. 

temporary,  1033. 
Atresia  of  urethra,  congenital,  75. 

of  deep  urethra,  76. 

of  glandular  urethra^  76. 

of  meatus  urinarius,  75. 
Azoospermia,  1034. 

Bacilli  in  urine,  416. 
Balanitis,  67,  180. 

secondary,  67. 

simple,  67. 

specific,  68. 

treatment  of,  68. 
Balano-posthitis,  67. 

chronic,  68. 

diabetic,  69. 

treatment  of,  70. 
Bartholinitis,  gonorrhoeal,  1050. 
Bichloride  of  mercury  in  urethritis,  164. 
Bladder,  urinary,  abnormities  of,  541. 

absence  of,  532. 

anatomy  of,  13. 

atrophy  of,  543. 

bar  at  neck  of,  544. 


Bladder,  carcinoma  of,  571. 
in  child,  18, 

conditions  favoring  infection  of,  502. 
congenital  defects  of,  537. 
congestion  of,  493. 
contracted,  with  retention,  380. 
contusion  of,  525. 
cystoscopic  appearance  of,  473. 

examination  of,  465. 
cysts  of,  571. 
development  of,  21. 
diseases  of,  525. 
drainage  of,  193,  323,  519,  613. 
exstrophy  of,  533. 
extirpation  of,  in  female,  618. 
extra-peritoneal  wounds  of,  527. 
fissure  of,  546. 
foreign  bodies  in,  528. 
gravel  in,  378. 
hernia  of,  537. 
hypertrophy  of,  541. 
injuries  of,  525. 

intra-peritoneal  wounds  of,  527. 
inversion  of,  541. 

malformations  and  malpositions  of,  532. 
multiple,  533. 
myoma  of,  571. 
myxoma  of,  570. 
neuralgia  of  neck  of,  377. 
obstructive  disease  of,  545. 
papilloma  of,  567. 
physiology  of,  35. 
puncture  of,  547. 
relations  of,  16. 
resection  of  617. 
rupture  of,  553. 
sacculated,  20,  543. 
sarcoma  of,  618. 
sensibility  of,  493. 
stone  in,  621, 
suture  of,  562,  607,  730. 
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Bladder,  tumors  of,  565. 

tuberculosis  of,  864. 

wounds  of,  526. 
Bladder,  neck  of,  bar  at,  544. 

fissure  at,  546. 

neuralgia  of,  377. 

ulcer  of,  377. 
Blennorrhoea,  neonatorum,  234. 
Blood  in  urine,  413,  510. 

Calcareous  masses  in  testis,  933. 
Calcic  oxalate  in  urine,  393. 
Calculus  (see  Stone). 

in  bladder,  721. 

in  kidney,  764. 

in  prostate,  736. 

in  ureter,  740. 

in  urethra,  737. 
Cancer  of  bladder,  571. 

of  kidney,  823. 

of  penis,  58. 

of  prostate,  358,  380. 

of  testis,  933. 

of  urethra.  111. 
Casts  in  urine,  408. 
Catheterization  of  ureter,  488. 
Catheterism  in  urethral  stricture,  294. 
Chancre  of  urethra,  110. 
Chromospermia,  1036. 

treatment  of,  1038. 
Circumcision,  63, 

methods  of  operating  in,  63. 
Colic,  spermatic,  988. 
Condylomata,  1059. 
Conjunctivitis,  gonorrhceal,  223. 
Corpora  cavernosa,  27. 

bony  and  calcareous  plates  of,  74. 

diseases  of,  73. 

gummata  of,  74. 

inflammation  of  acute,  73. 
chronic,  74. 
Cowper's  glands,  34. 
Cowperitis,  174. 
Cryptorchidism,  897. 
Cystine  in  urine,  394. 
Cystitis,  491. 

clinical  causes  of,  503. 

complicating  acute  urethritis,  177. 
conditions  which  favor  infection,  502. 
diagnosis  of,  512. 
drainage  in,  519. 
instillations  in,  518. 
interstitial,  496. 


Cystitis,  intravesical  injections  in,  523. 

lesions  of,  494. 

microbes  in,  499. 

modes  of  infection  in,  501. 

pathology  of,  497. 

productive,  497. 

superficial,  495. 

symptoms  of,  507. 

treatment  of,  515. 
Cystorraphy,  561. 

Cystoscopic  appearance  of  healthy  bladder, 
470. 

of  diseased  bladder,  473. 
Cystoscopy,  435. 

batteries  employed  in,  458. 

in  bladder  growths,  578. 

in  catarrh  of  the  bladder,  474. 

cocaine  in,  456. 

the  employment  of,  455. 

instruments  employed  in,  438. 

in  kidney  diseases,  483. 

in  tuberculosis  of  bladder,  867. 

narcosis  in,  458. 

possible  dangers  of,  460. 

rules  for  performing,  463. 
in  tuberculosis,  475. 
Cystotomy,  suprapubic,  for  removing  blad- 
der growths,  592. 

for  prostatic  enlargement,  352. 
Cysts  of  bladder,  571. 

dermoid,  of  scrotum,  930. 

dermoid,  of  testis,  930. 

of  kidney,  hydatid,  378,  816. 

of  prostate,  360. 

sebaceous,  of  scrotum,  883. 

of  seminal  vesicles,  987. 

of  testis,  929. 

urinary,  of  scrotum,  890. 

of  vas  deferens,  987. 

Dermoid  cyst  of  scrotum,  930. 

of  testis,  930. 
Diseases  of  bladder,  525. 

of  glans  penis,  67. 

of  penis,  49. 

of  prepuce,  67. 

of  prostate,  331. 

of  scrotum,  875. 

of  seminal  vesicles,  983. 

of  testicle,  893,  899,  929. 

of  urethra,  75. 
Disorders  of  micturition  tabulated,  384 
Diverticula  of  urethra,  79. 
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Drainage  of  bladder,  191,  323,  519. 
for  malignant  growths,  613. 

Eczema  of  penis,  54, 

of  scrotum,  879. 
Elephantiasis  of  penis,  58. 

of  scrotum,  41,  884. 
Emphysema  of  scrotum,  878. 
Enchondroma  of  scrotum,  891. 

of  testicle,  931. 
Endometritis,  gonorrhoeal,  1054. 
Endoscopic  appearance  of  normal  urethra, 
207. 

of  diseased  urethra,  213. 
Endoscopy,  195. 

development  of,  196. 

diagnosis  with,  218. 

method  of  examination  with,  205, 

treatment  with,  189,  219. 
Epididymis,  canal  of,  44. 

diseases  of,  908. 

structure  of,  43. 

syphilis  of,  922. 
Epididymitis,  169,  908. 

chronic,  920. 
symptoms  of,  921. 
treatment  of,  922. 

complicating  acute  urethritis,  169. 

etiology  of,  908. 

symptoms  of,  910. 

syphilitic,  922. 

treatment  of,  914. 
Epispadias,  30,  92, 

etiology  of,  94.  '  .    . 

glandular,  92. 

of  penis,  93. 

prognosis  of,  97.  .  . 

symptoms  of,  96, 

treatment  of,  97.  •  ' 

Epithelioma  of  penis,  59. 

of  scrotum,  891. 
Erection,  physiology  of,  1017, 
Erosion  of  urethra,  105. 
Erysipelas  of  scrotum,  883. 
Evacuator  for  stone  in  bladder,  676. 
Excision  of  stricture,  324. 

of  testis,  936. 

Fever,  urinary  (see  Urethral  Fever),  419. 
Fibro-adenoma  of  prostate,  337. 
Fibroma  of  scrotum,  891. 
Fibro-myoma,  337. 
FiJaria  sanguinis  Jiominis,  418,  886. 


Fissure  of  neck  of  bladder,  377, 
Fistula,  perinephritic,  803, 

renal,  803, 

of  seminal  vesicles,  986. 

of  urethra,  129. 

urethro-penile,  133. 

urethro-perineal,  132. 

urethro-rectal,  129. 
Folliculitis,  simple,  173. 
Foreign  body  in  urethra,  126. 
Functional  disorders  of  micturition,  362. 

of  male  sexual  organs,  997. 
Fungus  of  scrotum,  877. 

of  testis,  benign,  926. 

Gangrene  of  kidney,  794. 

of  penis,  57. 
Genito-urinary  organs,  anatomy  and  physi- 
ology of,  1. 
Glands,  Cowper's,  34. 

of  Littre,  35. 
Glandulse  odorilerffi  of  penis,  30. 
Gleet  (see  Chronic  Gonorrhcea),  188. 

endoscopic  treatment  of,  189. 

etiology  of,  184. 

injections  in,  186. 

treatment  of,  185. 
Gonocele,  243. 
Gonococcus  of  Neisser,  138. 

diagnostic  value  of,  140,  417. 

staining  of,  139. 
Gonorrhoea.    (See  Urethritis.) 

acute,  145. 

of  axilla,  260. 

chronic,  183. 

complications  of,  166. 
in  female,  1059. 

of  ear,  260. 

etiology  of,  137. 

in  female.  1039. 
forms  of,  1044. 

of  mouth,  258,  1060. 

of  nose,  256,  1060. 

ophthalmia,  caused  by,  223. 

pseudo-,  142. 

of  rectum,  250,  1060. 

rheumatism  caused  by,  237. 

treatment  of,  154. 

of  umbilicus,  260. 

varieties  of,  146. 
Gonorrhoeal  ophthalmia,  224. 

incubation,  225. 

symptoms  of,  226. 
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Gonorrhaoal  ophthalmia,  prognosis  of,  228. 

treatment  of,  228. 
Gonorrhoeal  rheumatism,  237. 

acute  monarticular,  243. 

chronic  monarticular,  243. 

acute  polyarticular,  244. 

chronic  polyarticular,  244. 

diagnosis  of,  247. 

treatment  of,  248. 

Haematocele  of  spermatic  cord,  894. 

of  testicle,  893. 

of  tunica  vaginalis,  893. 
Hfematoma  of  scrotum,  890. 
Haematuria,  with  kidney  wounds,  760. 

with  stone  in  bladder,  635. 
Htemorrhage  from  bladder  growths,  574. 

from  stone,  635. 
Hernia  of  bladder,  537. 
Herpes  progenitalis,  70. 

diagnosis  of,  71. 

etiology  of,  71. 

neuralgic,  70. 

recurrent,  71. 

of  scrotum,  881. 

simple,  70. 

treatment  of,  72. 

ulcerating,  70. 

varieties  of,  70. 
Hydatids  of  Morgagni,  43. 
Hydrarthrosis,*  243. 
Hydrocele,  941. 

acute,  942. 
diagnosis  of,  944. 
treatment  of,  945. 

biloeular,  942,  962. 

chronic,  945. 
diagnosis  of,  952. 
treatment  of,  954. 

communicans,  941,  957. 

complications  of,  964. 

differential  diagnosis  of  the  various  forms 
of  hydrocele  and  their  complications, 
966. 

diffuse,  942. 

encysted,  958. 

incapsulated,  941. 

multilocular,  942,  964. 

of  spermatic  cord,  958. 
diffuse,  961. 
Hydronephrosis,  806. 

due  to  malformations  of  ureters,  13. 
Hypertrophy  of  prostate,  337. 


Hypertrophy  of  prostate,  complications  of, 
346. 

diagnosis  of,  340. 

pathology  of,  338. 

symptoms  of,  339. 

treatment  of,  342. 
operative,  348. 
Hypertrophy  of  prostatic  sphincter,  357. 
Hypospadias,  30,  81. 

balanic,  84. 

diagnosis  of,  88. 

etiology  of,  82. 

glandular,  84. 

penile,  85. 

perineal,  86. 

prognosis  of,  88. 

symptoms  of,  87. 

treatment  of,  88. 

Impotence,  1016, 

etiology  of,  1025. 

irritable,  1022. 

organic,  1020. 

paralytic,  1023. 

psychical,  1021. 

relative,  1022. 

symptoms  of,  1025. 

treatment  of,  1026. 
Incontinence,  of  urine,  370. 

seminal,  997. 
diurnal,  998. 
nocturnal,  998. 
spermatorrhoeal,  998. 
Indican  in  urine,  395. 
Infectious  urethritis,  137. 
Inflammation,  periurethral,  173. 
Involuntary  micturition,  373. 

Kidney,  abnormities  of,  11. 
abscess  of,  795. 
anatomy  of,  1. 
cysts  of,  378,  816. 
displacements  of,  4,  827. 
fistula  of,  803. 
floating,  827. 
gangrene  of,  794. 
gravel  of,  764. 
hydatids  of,  820. 
laceration  and  rupture  of,  757. 
lymphatics  of,  10. 
operations  upon,  829. 
physiology  of,  11. 
polycystic,  819. 
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Kidney,  relations  of,  4. 
stone  in,  764. 
surgical  diseases  of,  751. 
traumatisms  of,  751. 
tuberculosis  of,  781,  860. 
tumors  of,  solid,  823. 

benign,  826. 

malignant,  833. 
wounds  of,  753. 

Lacerations  of  urethra,  114,  126. 
Lipoma  of  scrotum,  891. 
Lithotomy,  bilateral,  701,  719. 

lateral,  700. 

median,  701,  730. 

medio-bilateral,  701. 

perineal,  655,  699. 

suprapubic,  656,  733. 

vaginal,  734. 
Litholapaxy,  657,  674. 

complications  of,  693,  697. 
after-treatment,  698. 

in  woman,  733. 
Lithotrite,  674. 
Lithotrity,  history  of,  667. 

perineal,  731. 
Lupus  of  scrotum,  883. 
Lymphangitis,  55,  181. 

Male  sexual  organs,  functional  disorders  of, 

997. 
Masturbation,  1001. 
Meatotomy,  310. 
Meatus  urinarius,  atresia  of,  75. 

stricture  of,  77. 

treatment  of,  78. 
Micturition,  abnormal,  363. 

disorders  of,  functional,  361. 

force  of,  381. 

involuntaiy,  373. 

irrepressible,  366. 

obstructed,  370. 

painful,  causes  of,  374,  576, 

physiology  of,  361. 
Monorchidism,  897. 
Morgagni,  hydatids  of,  43. 
Myoma  of  bladder,  571. 
Myxoma  of  bladder,  570. 

Neoplasms  of  urethra,  110. 
Nephrectomy,  781,  833. 

abdominal,  834. 

lumbar,  833. 


Nephritis,  781. 

primary  suppurative,  794. 
Nephrolithiasis,  764. 
Nephrolithotomy,  781,  831. 
Nephropexy,  835. 
Nephrorrhaphy,  835= 
Nephrotomy,  831. 

Neuralgia  of  neck  of  bladder,  377,  383. 
Nitrate  of  silver  in  cystitis,  524, 

in  epididymitis,  916. 

in  gonorrhceal  ophthalmia,  231. 

in  urethritis,  159. 

CEdema  of  scrotum,  41,  877. 
Oligospermia,  1033. 
Oligozoospermia,  1033. 
Ophthalmia,  gonorrhceal,  333. 

neonatorum,  234. 
Orchitis,  acute,  899. 
symptoms  of,  901. 
treatment  of,  906. 
chronic,  917. 
symptoms  of,  917. 
treatment  of,  919. 
syphilitic,  923. 
Ovaritis,  gonorrhceal,  1058. 

Painful  micturition,  374. 

diagnostic  significance  of,  374,  509. 
Pampiniform  plexus,  45,  46. 
Papilloma  of  bladder,  567. 

of  prostate,  358. 
Paraphimosis,  65,  181. 

treatment  of,  66. 
Patent  urachus,  537. 
Pediculosis  of  scrotum,  881. 
Pelvic  abscess,  333. 
Penis,  abnormities  of,  30,  49. 

abscess  of,  56. 

absence  of,  49. 

adenoma  of,  58. 

amputation  of,  59. 

anatomy  of,  36. 

cellular  inflammation  of,  56. 

concealed,  50. 

cutaneous  affections  of,  53. 

deformed,  treatment  of,  50. 

development  of,  30. 

diseases  of,  49. 

dislocation  of,  53. 

eczema  of,  54. 

elephantiasis  of,  58. 

epithelioma  of,  59. 
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Penis,  erysipelas  of,  56. 
fibroid  tumors  of,  57. 
folliculitis  of,  56. 
fracture  of,  53. 
gangrene  of,  57. 
glandulae  odoriferae  of,  30. 
horny  growths  of,  58. 
imperfect,  50. 
lupus  of,  55. 

lymphatic  affections  of,  55. 
malignant  tumors  of,  58. 
mucous-cystic  tumors  of,  57. 
periurethral  phlegmon  of,  56. 
prepuce  of,  morbid  conditions  of,  60. 
rudimentary,  49. 
sarcoma  of,  60. 
scabies  of,  54. 
strangulation  of,  52. 
tuberculosis  of,  55. 
tumors  of,  57. 
mucous  cystic,  57. 
multiple,  50. 
vascular,  57. 
■wounds  of,  52. 
Penitis,  56. 

Perineal  section,  128,  319. 
indications  for,  322. 
urethrotomy,  351. 
Perinephritis,  795. 
Periorchitis  adhaesiva,  948. 
haemorrhagica,  949. 
prolifera,  948. 
Peritonitis,  gonorrhoeal,  1058. 
Perinaeum,  male,  anatomy  of,  36. 
Periurethral  abscess,  103. 
inflammation,  172. 
phlegmon,  56. 
Phimosis,  60,  181. 
accidental,  61. 
circumcision  for,  63. 
congenital,  60. 
treatment  of,  expectant,  61. 
operative,  61. 
Plexus  of  veins,  pampiniform,  45,  46. 

spermatic,  46. 
Polypus  of  urethra,  113. 
Posterior  urethritis,  166. 
Prepuce,  morbid  conditions  of,  60,  67. 
Prostate,  abscess  of,  333. 
anatomy  of,  22. 
calculi  in,  736. 
cancer  of,  358,  880. 
cysts  of,  360. 


Prostate,  diseases  of,  331. 

hypertrophy  of,  337,  379. 

papilloma  of,  358. 

relations  of,  23. 

suppuration  of,  337. 

tuberculosis  of,  869. 

tumors  of,  337,  380. 
Prostatic  calculi,  735. 

hypertrophy  of  old  age,  379. 

sphincter,  hypertrophy  of,  357. 
Prostatitis,  acute,  174,  332,  378. 

chronic,  333. 

diagnosis,  335. 

symptoms,  334. 

treatment,  335. 
Prostatorrhcea,  333. 
Pruritus  of  scrotum,  880. 
Pseudo-gonorrhoea,  142. 
Psoriasis  of  scrotum,  882. 
Puncture  of  bladder,  perineal,  123, 551. 

subpubic,  550, 

suprapubic,  547. 

through  rectum,  552. 

through  symphysis  pubis,  550. 
Pus  in  urine,  410,  509. 
Pyelitis,  179,  781. 
Pyelonephritis,  781. 
Pyonephrosis,  781. 

Rectal  balloon,  592. 

Rectum,  gonorrhoea  of,  250. 

Resection,  partial,  of  symphysis  pubis,  609. 

Retrograde  catheterization,  323. 

Rheumatism,  gonorrhoeal,  237. 

Rupture  of  bladder,  553. 

diagnosis  of,  558. 

symptoms  of,  557. 

treatment  of,  560. 
extra-peritoneal,  554. 
intra-peritoneal,  553. 

Salpingitis,  gonorrhoeal,  1056. 
Sarcocele,  923. 
Sarcoma  of  bladder,  618. 

of  seminal  vesicles,  987. 

of  testis,  935. 
Scabies  of  scrotum,  883. 
Scrotum,  ablation  of,  980. 

abscess  of,  876. 

anatomy  of,  39. 

angeioma  of,  891. 

anomalies  of,  875. 

cutaneous  affections  of,  879. 


INDEX. 


lOYl 


Scrotum,  dermatitis  of,  882. 

dermoid  cyst  of,  930. 

diseases  of,  875. 

eczema  of,  879. 

elephantiasis  of,  41,  884. 

emphysema  of,  878. 

enchondroma  of,  891. 

epithelioma  of,  891. 

erysipelas  of,  883. 

fibroma  of,  891. 

fungus  of,  877. 

haematoma  of,  890. 

herpes  of,  881. 

hypertrophy  of,  876. 

injuries  of,  876. 

intertrigo  of,  882. 

lipoma  of,  891. 

lupus  of,  882. 

molluscum  contagiosum  of,  882 

oedema  of,  41,  877. 

pediculosis  of,  881. 

pigmentary  affections  of,  883. 

pityriasis  versicolor  of,  883. 

pruritus  of,  880. 

psoriasis  of,  882. 

scabies  of,  883. 

sebaceous  cysts  of,  883. 

tuberculosis  of,  892. 

tumors  of,  889. 

ulcer  of,  883. 

urinary  cysts  of,  890. 
Sebaceous  cysts  of  scrotum,  883. 
Semen,  physiological  characters  of,  1029. 

pathological  modifications  of,  1031. 
Seminal  vesicles,  acute  inflammation  of,  379. 

anatomy  of,  983. 

colic  of,  988. 

diseases  of,  983. 

fistula  of,  986, 

inflammation  of,  989. 

injuries  of,  985. 

malignant  growth  of,  986. 

physiology  of,  985. 

sarcoma  of,  987. 

tuberculosis  of,  869,  991. 

tumors  of,  986. 
Sexual  excess,  1003. 
Sexual  organs,  male,  functional  disorders 

of,  997. 
Spermatic  cord,  45. 

haematocele  of,  894. 

hydrocele  of,  958. 

plexus  of,  46. 


Spermatic  cord,  structures  of,  46. 

tuberculosis  of,  872. 
Spermatocele,  968. 
Spermatorrhoea,  997. 
diagnosis  of,  1009. 
effects  of,  constitutional,  1007. 

local,  1006. 
etiology  of,  1000. 
false,  998. 

pathological  significance  of,  999. 
symptoms  of,  1005. 
treatment  of,  1011. 

by  drugs,  1013. 

electrical,  1015. 

local,  1014. 

methodic,  1012. 
Sterility  in  male,  1028. 
in  female,  relation  of  gonorrhoea  to,  1061. 

treatment  of,  1062. 
Stone  in  bladder,  621. 
chemical  characteristics  of,  621. 
consistence  of,  628. 
cystic,  627. 

cystoscopic  examination  for,  479,  643. 
diagnosis  of,  636. 
etiology  of,  630. 

exploration  foi-,  methods  of,  642. 
in  females,  732. 

operative  treatment,  733. 
fracture  of,  spontaneous,  629. 
location  of,  630. 
multiple,  628. 
oxalate  of  lime,  621. 
phosphatic,  621. 
physical  characteristics  of,  621. 
sounding  for,  639. 
symptoms  of,  634. 
treatment  of,  643. 

history  of,  657. 

local,  646. 

operative,  651. 

preventive,  643. 

solvent,  647. 
uric  acid,  621. 
Stone  in  kidney,  764. 
chemical  composition,  766. 
diagnosis  of,  775. 
etiology  of,  768. 
symptoms  of,  770. 
treatment  of,  777. 
Stone  in  prostate,  735. 
in  ureters,  740. 
in  urethra,  737. 
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Stricture  of  urethra,  acquired,  263. 

catheterism  in,  294. 

cauterization  of,  327. 

character  of,  268. 

congenital,  77,  261. 

divulsion  of,  326. 

electrolysis  in,  325. 

excision  of,  324. 

gradual  dilatation  in,  291. 

in  females,  328. 

inflammatory,  262. 

location  of,  274. 

massage  in,  327. 

of  large  caliber,  270. 

organic,  263, 

overdistention  of,  326. 

perineal  section  in,  319. 

prognosis  of,  288. 

results  of,  286. 

spasmodic,  262. 

symptoms  of,  278. 

traumatic,  266. 

treatment  of,  291. 
Sugar  in  urine,  401. 
Suprapubic  operation  in  bladder  growths, 

592. 
Suprapubic  operation  for  stone,  728. 
Suprapubic  puncture,  547. 
Suture  of  bladder,  562,  607,  730. 
Symphysis  pubis,  partial  resection  of,  609. 
Syphilis  of  epididymis,  922. 

of  testicle,  923. 
Syphilitic  urethritis,  143. 

Testicle,  abscess  of,  902. 
absence  of,  895. 
anatomy  of,  42. 
anomalies  of,  895. 
atrophy  of,  896. 
calcareous  masses  of,  933. 
carcinoma  of,  933. 
cystoma  of,  929. 
dermoid  cysts  of,  930. 
diseases  of,  893,  899,  929. 
enchondroma  of,  931. 
excision  of,  936. 
fibrous  tumors  of,  932. 
fungus  of,  benign,  926. 
gangrene  of,  904. 

hajraatocele  of.    (See  Hematocele.) 
hydrocele  of.    (See  Hydrocele.) 
hypertrophy  of,  896. 
injuries  of,  898. 


Testicle,  irritable,  938. 

misplacement  of,  897. 

pampiniform  plexus  of,  45,  46. 

retraction  of,  898. 

sarcoma  of,  935. 

supernumerary,  895. 

syphilis  of,  923. 

tuberculosis  of,  872. 

tubuli  seminiferi  of,  44. 

tumors,  solid,  of,  931. 

undescended,  897. 

wounds  of,  898. 
Tubercle  bacillus,  417. 
Tuberculosis,  uro-genitalis,  837. 

avenues  of  infection,  839. 

of  bladder,  864. 

cystoscopy  in,  867. 

diagnosis  of,  851. 

differential  diagnosis  of,  from  renal  stone, 
861. 

influence  of  heredity,  848. 

of  prostate,  869. 

renal,  primary,  781,  860. 

of  scrotum,  891. 

of  seminal  vesicles,  869,  991. 

of  spermatic  cord,  872. 

of  testis,  872. 

of  urethra,  871. 

varieties  of,  838. 
Tumors  of  bladder,  565. 

hasmorrhage  in,  574. 

operative  treatment  of  benign  growths  of 
588. 

in  female,  610. 

cystic,  890. 

of  prostate,  337,  380. 

of  scrotum,  889. 

of  seminal  vesicles,  986. 

of  testicle,  solid,  931. 

ultimate  results  of,  611. 
Tunica  albuginea,  44, 

vaginalis,  40. 
free  bodies  in,  895. 

vasculosa,  44. 

Ulcer  of  neck  of  bladder,  ,377. 

of  scrotum,  883. 

of  urethra,  105. 
Urates,  the,  in  urine,  393. 
Ureters,  abnormities  of,  13. 

anatomy  of,  11. 

catheterization  of,  488. 

course  of,  12. 
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Ureters,  malformations  of,  causing  hydro- 
nephrosis, 13. 
physiology  of,  13. 
relations  of,  13. 
stone  in,  740. 

diagnosis,  743. 

symptomatology,  743. 

treatment,  744. 
Urethra,  abscess  of,  103. 
absence  of,  75. 
anatomy  of,  31. 
bulb  of,' 34. 
cancer  of.  111. 
chancre  of,  110. 

changes  in,  due  to  stricture,  375. 
congenital  atresia  of,  75. 
direction  of,  33. 
diseases  and  injuries  of,  75. 
diverticula  of,  79. 
erosion  of,  105. 
fistula  of,  139. 
foreign  bodies  in,  136. 
irrigation  of,  in  gonorrhoea,  161. 
lacerations  of,  114,  136. 
malformations  of,  75. 
membranous  portion  of,  34. 
neoplasms  of,  110. 
obliteration  of,  75. 
physiology  of,  35. 
polypi  of,  114. 
prostatic  portion  of,  33, 
rupture  of,  114. 
spongy  portion  of,  34. 
stone  in,  737. 
strictures  of,  acquired,  363. 

congenital,  77,  361. 
syphilis  of,  110,  143. 
tuberculosis  of,  143,  871. 
ulcer  of,  105. 
urinary  pouches  of,  79. 
vegetations  of,  115. 
■wounds  of,  114,  136. 
Urethral  calculus,  737. 
cancer.  111. 
chancres,  110. 

fever  (see  Urinary  Fever),  419. 
fistula,  139. 
neoplasms,  110. 
polypi,  114. 

synovitis.     (See  Gonorrhceal  Rheuma- 
tism). 
ulcers,  105. 
vegetations,  115. 


Urethritis.     (See  Gonorrhcea.) 

acute,  145. 

chronic,  183. 

complications  of,  166. 

differential  diagnosis  of,  153. 

etiology  of,  137. 

in  females,  1053. 
complications  of,  1059. 

history  of,  145. 

incubation  of,  149. 

infectious,  137. 

noninfectious,  143. 

pathology  of,  151. 

posterior,  166. 

prognosis  in,  153. 

pseudo-,  143. 

syphilitic,  143. 

treatment  of,  154. 
expectant,  156. 
internal,  156. 
local,  159. 

tuberculosa,  143. 

varieties  of,  146. 
Urethro-penile  fistulas,  133. 
Urethro-perineal  fistulas,  133. 
Urethroplasty,  operations  of,  135. 
Urethrotomy,   combined  external    and  in- 
ternal, 317. 

excessive,  injuries  caused  by,  138. 

external,  313. 

internal,  304. 

in  children,  313. 
Uric  acid  in  urine,  393, 
Urinary  fever,  419. 

acute,  433. 

chronic,  434. 

diagnosis  of,  433. 

etiology  of,  426. 

pathogenesis  of,  438. 

treatment  of.  433. 
Urination,  physiology  of,  361. 
Urine,  albumin  in,  396,  511. 

quantitative  estimation  of,  398. 
significance  of,  399. 
tests  for,  396,  397. 

ammoniacal  fermentation  of,  395,  511,  633. 

bacilli  in,  416. 

bacilli,  tubercle  in,  417. 

in  bladder  growths,  diagnostic  value  of, 
577. 

blood  in,  significance  of,  413,  510,  685. 

calcic  oxalate  of,  393. 

casts  in,  408. 
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Urine,  chemical  reaction  of,  387. 
chemical  constituents  of,  normal,  390. 
chemical  decomposition  of,  products  of, 

395. 
color  of,  385. 

cystine  in,  significance  of,  394. 
epithelia  in,  significance  of,  404. 
general  characteristics  of,  385. 
incontinence  of,  370. 
indican  in,  395. 

modifications,  pathological,  of,  885. 
mucus  in,  significance  of,  408. 
odor  of,  386. 

organized  sediments  of,  404. 
overflow  of,  366. 
parasites  in,  418. 

prostatic  fluid  in,  significance  of,  406. 
pus  in,  significance  of,  410. 
retention  of,  364. 
sediments,  organized,  of,  404. 
specific  gravity  of,  389. 
seminal  fluid  in,  significance  of,  407. 
sugar  in,  significance  of,  401. 

quantitative  estimation  of,  403. 

Fehling's  test  for,  401. 

fermentation  test  for,  403. 
transparency  of,  386. 
urates  of,  393, 
uric  acid  of,  393. 
volume  of,  388. 


Vaginitis,  gonorrhoeal,  1050. 

senile,  1053. 
Varicocele,  971, 

etiology  of,  973. 

operation  for,  978. 

symptoms  of,  973. 

treatment  of,  974. 
Vasa  deferentia,  44,  983, 

cysts  of,  987, 
Vegetations  of  urethra,  113. 
Verrucse,  73, 

etiology  of,  73, 

diagnosis  of,  73, 

treatment  of,  73. 
Vesical  drainage  in  cystitis,  519. 

in  gleet,  191. 

in  prostatitis,  333. 
Vesical  growths,  removal  of,  by  suprapubic 
cystotomy,  598, 
through  perineal  opening,  589. 
Vesiculitis,  176. 

treatment  of,  177. 
Vulvitis,  1049. 

Wounds  of  bladder,  536. 
of  kidney,  751. 
of  penis,  53. 
of  scrotum,  876. 
of  seminal  vesicles,  985. 
of  urethra,  114,  136. 
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